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INTRODUCTION: THE ESSENTIALS OF PHARMACY 

The pharmacy has become an integral part of our life. Almost everyone 

takes at least one over-the-counter medicine or vitamin every day. What is a 

pharmacy? And how did pharmacy become such an important part of our daily 

life and our health? [43] 

The great American historian George A. Bender gives the following 

definition of pharmacy: «Pharmacy is the profession of the art and science of 

preparing, preserving, and dispensing medicines, and has a proud legacy-an 

unsurpassed record of service to humanity, almost as old as the human race 

itself [43]. 

The history of pharmacy is no longer just the history of medicines. It 

now includes the history of physical and natural Sciences, medical principles, 

methods and tools, as well as the people who had to choose and prepare 

medicines, their public relations, closely related to the pharmacy profession, 

the economy of a particular historical period and country, and history in 

General. How health can be affected depends on civilization, social class, level 

of education, and age. For example, the presence of intestinal worms, 

according to some South American tribes, is a sign of good health. The absence 

of worms becomes a pathological case for them. Society (most often a doctor, 

and the word doctor is used in the broadest sense) determines the nature of the 

disease, its severity, and the responsibility of the patient. Some diseases spread 

depending on the country and period, some disappear while others appear; they 

also, like humanity, have their own history [43]. 

The history of pharmacy compares of historical data to contemporary 

science, the latter naturally being of greater importance, enabling us to judge 

errors [19]. 

Since the age of Antiquity, hypotheses on the atom were proposed to 

explain the composition of matter. Long before Pasteur, different writers 

believed that contagious diseases were caused by the transmission of 

animalcules invading the organism. However, the environment in which these 

ideas were put forward was very different from that in which worked the first 

scientists, who today became inventors recognized by the scientific 

community.  

The origins of the word «pharmacy» can be found in the ancient 

Egyptian word ph-ar-maki, which meant security granter. Another source is 

the Greek word pharmakon, which, as it is not funny, means either medicine 

or poison. Pharmacists have long been known as shamans, priests, healers, 

diviners, doctors, apothecaries, pharmacists, chemists, and apothecaries; in 

other words, people who prepared and administered medicines to patients. It is 

necessary to emphasize the fact that since prehistoric times and at least until 

the middle Ages, our ancestors trusted their health to «healers». These healers 
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perform all functions that today are performed by doctors, pharmacists, nurses 

and other professionals in the field of health. The Eastern tradition of ancient 

healing explored the sacred and essential relationship between pharmacist and 

patient. The legendary sage of ancient Indian pharmacy Karaka (about I 

century ad E.) in his work «Karaka-Samhita wrote»: « the doctor, the medicine, 

the nurse (or nurse) and the patient are the four pillars on which the treatment 

of diseases is based on a qualified synthesis». Since ancient times, people and 

medicines have been the main components of pharmacy, and coexisted in their 

natural form. Thus, the essence of the pharmacy is people and medicines; one 

cannot exist without the other [43]. 

Science, which is always progressing, gives us the belief that all the 

greatest pharmacists, doctors and therapeutics who have contributed to history 

are preparing a path for their successors that will be used by all, and if it is not 

the same for all, then at least it will be the same in nature [19]. 

The history of pharmacy cannot be limited to an account of the progress 

made in the art of choosing and preparing medicines, which would turn out to 

be the story of successive failures endured until the triumph of the present day 

[19].  

The history of pharmacy should equally examine the success of each 

historical period of pharmacy development and try to understand why these 

periods were recognized as successful in a scientific context, rather than 

condemn them as contrary to the scientific point of view of their own time. 

Pharmaceutical science was created by man for man, and given that the 

scientist and the patient do not always see things the same regardless of the 

historical period (the goal of the scientist has always been to alleviate the 

patient's suffering and restore his health), the historian of this science should 

address everything that other historical disciplines have been able to find in 

each of the studied periods. The history of pharmacy will take into account the 

person, whether the pharmacist or the patient, as both are exposed to drugs 

[19]. 

The creation of University courses on the history of pharmacy and the 

development of important societies of research scientists will significantly 

expand knowledge about this science [19]. 
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HISTORY OF PHARMACY AS A SCIENCE AND ACADEMIC 

DISCIPLINE.  

Pharmaceutical and medical symbols and emblems. 

The history of pharmacy as a science and academic discipline is an 

integral part of General historical science. This is the science of the origin, 

formation, development and current state of pharmacy and medicine. The 

history of pharmacy includes the following sections: 

- General history of pharmacy  

- Private history of pharmacy  

The General history of pharmacy studies the regularities and distinctive 

features of the development of pharmacy, the influence of famous scientists on 

the evolution of medical and pharmaceutical knowledge, determining 

scientific directions, the most important discoveries and achievements. 

Private history of pharmacy studies the emergence and development of 

individual pharmaceutical disciplines, the activities of prominent scientists in 

each field of pharmacy. 

The periodization of the world history of pharmacy is based on the 

modern periodization of world history, based on the change of socio-economic 

formations. 
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History by time period 

 

 

 

Sources of studying the history of pharmacy:  

* Ethnographic- superstitions, rituals, customs;  

* Oral (folklore) - legends, proverbs of medical character, sayings; 

* Written- papyrus, clay cuneiform tablet, religious books, and state 

laws; 

* Material - coins, medals, badges, amulets, talismans, talismans, 

icons, etc; 

* Photos, videos, audio files, movies. 

 

 

 

Modern medicine 
from 1917  – till 
present moment

Early Modern Medicine

15th century – 1917 

1917–First World War

Medieval (Middle Age) medicine

476 – 1517 or 476-1640

Relative to the end of the middle ages 
among historians there is no consensus.

1517 -the beginning of the Reformation

1640 – English revolution

Medicine of the Ancient World

IV century BC-476

Pre-Columbian14,000 B.P. - 1492 C.E. and later

Classical Antiquity 7th century B.C.E. - 476 C.E.

476–fall of the Roman Empire 

Prehistoric medicine (medicine of primitive society) 

2 million years ago-IV century BC

Three-age system:

Stone Age, 

Bronze Age, 

Iron Age

http://www.newworldencyclopedia.org/entry/History
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Medical symbols and emblems 

General:  

 

General medical emblems 

symbolize medicine in General 

 

SNAKE – symbol of wisdom; 

In ancient Egyptian culture, snakes 

often served as symbols of health, healing, 

and protection. One example is the image 

of the goddess Wadjet, who was the 

patroness of the pharaohs and Lower 

Egypt, and she symbolizes General 

protection and healing. She was depicted 

at various times as a Cobra or a woman 

with a Cobra head. A similar meaning of 

the symbol is also found in Jewish culture 

in the biblical book of numbers. According 

to this book, Moses, when leading the 

Israelites out of Egypt, made a serpent out 

of bronze and placed it on a pole. God tells 

him that whenever someone is bitten by a 

snake, he can look at the staff to heal [23]. 

The rod of Asclepius – a simple staff with 

a snake woven into it-as a true medical 

symbol belongs to the Greco-Roman 

period. In Greek mythology, the staff 

belonged to Asclepius, the God of healing 

and medicine. The snake is a symbol of 

health and medicine that came from the 

Egyptian culture, as mentioned above. 

According to this symbolism and related 

mythology, doctors in Ancient Greece 

used snakes, which were named after the 

mythological God aesculapian snakes, in 

medical rituals. Doctors often left snakes 

slithering on the floor next to sick patients, 

believing that they would bring healing 

[23]. 
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The caduceus is a winged staff 

with two writhing snakes. This symbol is 

one of the most commonly used in 

medicine. However, its true Greco-Roman 

origin and modern usage do not agree. 

In ancient mythology, the 

Caduceus is a symbol of several 

mythological gods: in Greek mythology - 

Hermes, in Roman-mercury, in Greek-

Egyptian - Hermes Trismegistus. In all 

these mythological periods, the Caduceus 

symbolized negotiations and trade. The 

serpents on the staff indicated a balance in 

the deals. However, in no known culture 

has the Caduceus ever been a symbol of 

medicine, healing, or health. 

For the first time, the caduceus was 

used as a medical symbol in the mid-19th 

century. There may have been a confusion 

between the Caduceus and the rod of 

Asclepius. The caduceus was mistakenly 

used in medical documents for quite a long 

time, and this error went unnoticed or not 

corrected, so the Caduceus became a 

medical symbol. 

However, the true medical symbol 

is the Rod of Asclepius, but both of these 

symbols are currently used [23]. 
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CANDEL 

Heraclitus of Ephesus (6th-5th 

centuries BC) called Fire an emergency 

remedy that can only be used in case of 

failure after medical or surgical treatment. 

Images of the ancient torch were replaced 

by images of candles by the end of the 

middle Ages. This was due to the religion 

prevailing in this time period, according to 

which the candle was a religious attribute. 

The symbol of the candles was 

accompanied by the inscriptions: «lighting 

up others, I burn myself», «serving others, 

I ruin myself», etc. Currently, a burning 

candle or torch is the emblem of medical 

education. 
 

CROSS (RED CROSS) 

The red Cross is one of the most 

famous medical symbols around the 

world. This symbol is used to indicate 

medical care for all people without 

exception, regardless of race or military 

status. The origins of this symbol and its 

meaning come from Jean Henri Dunant 

(1828-1910). 

Dunant was indelibly impressed by 

the bloody aftermath of the battle of 

Solferino (1859), in which 40,000 people 

were killed or wounded. After seeing the 

masses of injured people who were not 

helped, the entrepreneur Dunant started 

working on an idea to solve this problem. 

In 1862, he published a memoir of 

Solferino, in which he proposed the 

creation of a non-partisan organization 

whose goal was to help all the wounded, 

regardless of martial law. The following 

year, the Geneva society for public welfare 

(which was soon renamed the international 

Committee for the relief of the wounded) 

was created to discuss this idea. 
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In 1864, the first Geneva 

Convention was published, which 

describes in detail the requirements for aid 

organizations. This Convention was 

adopted by all of Europe, as well as the 

United States, Brazil, and Mexico. In order 

to easily identify the organization of 

assistance to all the injured, a symbol was 

chosen-a Red cross on a white 

background-it became a medical symbol. 

Within a few years, the symbol became 

internationally recognizable, after which 

the Committee changed its name to the 

international Committee of the red cross 

(1867) [23]. 

 

Private (special): 

 

 

Private medical emblems 

denote individual branches or 

areas of medicine 

BABY – symbol of pediatrics 

The medical symbol of Pediatrics, 

it means children's health and medicinal 

care that a specialized doctor provides to 

young patients. 

In many countries (Italy, Russia, 

England, etc.), the symbol of Pediatrics 

was the image of the «Florentine baby». It 

was first depicted on faience medallions 

by Andrea della Robbia (15th century). 

This locket decorated the building of an 

orphanage in Florence. 

Another symbol of Pediatrics was 

the image of a Pelican. In the XVIII 

century, the image of the Pelican was the 

emblem of departments engaged in the 

education of children. According to a 

medieval legend, during a drought and 

famine, a Pelican saved its Chicks by 

tearing its chest and feeding them with its 

blood [23]. 
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PELICAN 

In many countries, the image of a 

Pelican with a drop of blood is used as a 

symbol of donation. 

The «drop of blood» donor badge 

was established on June 20, 1963 in the 

USSR. On this day, the Presidium of the 

red cross and red Crescent society of the 

Soviet Union adopts a resolution on the 

establishment of donor signs. Among them 

was the «drop».»Everyone could get a 

«drop» – to do this, you had to voluntarily 

donate blood once at the transfusion 

station. The award was given free of 

charge-it was accompanied by a certificate 

granting the right to wear the badge of an 

honorary donor. It should be worn on the 

right side of the chest-below the orders and 

medals, if any. The image of the drop was 

actively used in the symbolism of the 

donor movement of the Soviet Union, 

Italy, Austria, Hungary, France and other 

countries since the XIX century [23]. 

 

 

 

 

 

 

 



14 
 

MORTAR AND PESTLE – 

symbol of pharmacy  

Mortar and pestle - since ancient 

times, they were used as tools for crushing 

and grinding ingredients, preparing 

substances in the kitchen, as well as in the 

laboratory and pharmacy. The ℞ (recipere) 

character, which is often written as «Rx». 

The name of the mortar comes from the 

Latin mortarium, which means «vessel 

made of solid material», as well as 

«product of grinding». The name of the 

pestle comes from the Latin word 

pistillum, which means «a hand tool in the 

shape of a stick for grinding substances». 

As archaeological artifacts, they have been 

found all over the world and date back at 

least 6000 years. Mortars and pestles were 

used in the early stages of pharmacy 

development to grind raw herbs into a 

powder or paste. The earliest examples of 

mortars and pestles were made of stone or 

wood, then they became more complex as 

people became more skilled in metallurgy. 

Since 1779, the Wedgwood mortar and 

pestle have become very popular. The 

mortar was made of porcelain, and the 

pestle had a wooden handle and a 

porcelain bottom. The modern mortar and 

pestle, which can be found in almost every 

pharmacy, are also made of porcelain [23, 

43]. 
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THE CROCODILE 

The crocodile or alligator symbol 

originally denoted alchemy. Over time, the 

crocodile has become a symbol of the 

chemist's shops and chemist shops. Why 

the crocodile was associated with 

pharmacies is not known for sure. Perhaps 

because chemists had access to the rarest 

and most exotic ingredients, which caused 

an Association with an exotic animal - a 

crocodile. Another possible reason could 

be the similarity of the crocodile to another 

mythical creature, the Wyvern, which 

according to legend was killed by the God 

Apollo. The image of Apollo standing over 

a two-legged Wyvern that looks like a 

dragon and symbolizes the defeated 

disease is drawn on the coat of arms of the 

society of Apothecaries. It is also believed 

that many of the crocodile's organs were 

made from medicinal substances [23, 43]. 

 

 

 

BOWL WITH A SNAKE  

(Bowl of Hygieia) 

The most ancient images of a bowl 

with a snake date back to 800-600 BC. As 

a rule, the serpent and the Cup were 

depicted separately, they were attributes of 

the goddess of health Hygeia. Hygeia was 

the Greek goddess of hygiene and was 

usually depicted with a serpent in one hand 

and a Cup in the other. In the ancient 

world, the symbol was not a venomous 

snake, but a harmless snake. According to 

myths, Hygeia was the daughter of 

Aesculapius, whose symbol is a rod with a 

snake. Therefore, the symbol of Hygeia is 

a bowl with a snake wrapped around it and 
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hovering over it. For the first time, 

Paracelsus suggested replacing the 

Caduceus with a Bowl with a snake in the 

16th century. Then there are images of a 

venomous snake twining around the bowl. 

Perhaps it represents the healing properties 

of snake venom, which was widely used in 

medicine, and also symbolizes the vessel 

in which the snake venom was stored. In 

many countries, the Snake symbolizes 

immortality and wisdom. In Russia, this 

emblem was called the « Hippocratic Cup, 

and became widespread in the XVIII 

century. As a badge of distinction of 

medical service in the army, it was 

introduced under Peter I. In the USSR, in 

1924, a snake wrapping around the leg of 

a bowl and bowing its head over the bowl 

was approved as a symbol of military 

medicine [23, 43]. 

 

 

WORLD AIDS 

World AIDS day has been held 

annually, on December 1, around the 

world since 1988. It was established by the 

decision of the world health organization 

(who) and the UN General Assembly. This 

day is held to remember the people whose 

lives were taken by this disease, to support 

people affected by the epidemic, to carry 

out activities to educate, prevent and 

combat the pandemic caused by the spread 

of HIV. On this day, it is customary to pin 

a red ribbon to clothing – an international 

symbol of the fight against AIDS, a sign of 

solidarity with people living with 

HIV.This emblem was created in April 

1991 by American artist Frank Moore, 

who died of AIDS in 2002 at the age of 48 

[33]. 
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STAR OF LIFE 

The star of life is a six-pointed star 

of blue color outlined with a white border, 

in the center of the star is the rod of 

Asclepius. This symbol was developed by 

the US National highway traffic safety 

Administration. Initially, the «orange 

cross» logo was used in the United States 

for ambulances, paramedics, or other 

emergency medical service (EMS) 

personnel. The life star was designed by 

Leo R. Schwartz, who was the head of the 

EMS Department. The reason for the 

development of this logo was a complaint 

by the National red cross (1973), which 

stated that the orange cross, which was 

used at that time as an emblem, too closely 

resembles the red cross logo, the use of 

which is restricted by the Geneva 

conventions. The star of life was adapted 

from the symbol of the American Medical 

Association. The new logo was registered 

on February 1, 1977. It is currently used in 

many countries around the world [37]. 

 

 

 

 

 

 

The emblem of the fight against 

cancer is a crab pierced with an arrow or a 

sword. The emblem of the anti-cancer 

organization is depicted on postage stamps 

(Netherlands) [35]. 

 
Emblems of Vitebsk State Medical 

University 
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History of Educational Establishment «Vitebsk State order of 

People’s Friendship Medical University» in the context of the 

development of pharmacy. 

 

Vitebsk State Medical Institute was founded in November 1934. The 

first Rector was Professor M.A. Hazanov. The foundation of Medical Faculty 

was finished by 1941. It included 32 theoretical and clinical departments. The 

Great Patriotic War broke the work of the Institute for several years. Many 

teachers and students participated in the defence of the country. The city and 

the Institute were almost in ruins. The rebuilding of the Institute was started in 

1946. Years passed. Medical Institute was expanding, its clinical base was 

improving. The number of highly qualified specialists, professors and 

scientific workers was growing. In 1959, the Pharmaceutical Faculty was 

opened along with the Medical Faculty. A year later the Institute began to train 

specialists at the postgraduate study courses. In 1963 the Central Scientific 

Research Laboratory was opened in order to train scientists and highly 

qualified lecturers. During the last decades the Institute was developing very 

intensively. Since September 1981 Vitebsk State Medical Institute started to 

train the overseas students on Preliminary Training, Medical and 

Pharmaceutical Faculties. The number of foreign students was increasing and 

in 1997 the Faculty of Overseas Students Training was opened.  In 1984 the 

Physicians Advanced Training Faculty was established. In 1984, the institute 

turned 50 years old. The Institute was awarded the order of Friendship of 

peoples for great services in the field of training doctors for the countries of 

Africa, Asia, and Latin America. The course «History of medicine» was 

opened at the Department of social hygiene in 1939.  In 2001 the Department 

of social hygiene was renamed the Department of public health  and Health 

Service. From 1990 to the present time the Department is headed by doctor of 

medical sciences, Professor Glushanko Vasily Semyonovich . In October 1993 

the Ministry of Public Health of the Republic of Belarus resolved to transfer 

the Pharmaceutical Advanced Training Faculty to Vitebsk Medical Institute. 

In 1997 the Faculty of Overseas Students Training was established.  

 In the beginning of 1999, according to the Republic of Belarus 

Ministry of Education Vitebsk State Medical Institute was accredited to a 

University status. 

The University was headed by famous scientists and physicians, 

talented organizers of public health A.N.Savchenko (1946-1949), 

I.I.Bogdanovich (1949-1962), G.A.Medvedeva (1962-1965), E.N.Medvedsky 

(1965-1979), M.G.Sachek (1979-1997), a Corresponding Member of Belarus 

Academy of Medicine, Professor A.N.Kosinets (1997-2005), V. P. Deikalo 

(2005 – 2015), A.T. Shchastniy (2015 – present days).   

https://www.vsmu.by/en/structure/departments.html?id=4109
https://www.vsmu.by/en/structure/departments.html?id=4109
https://www.vsmu.by/en/structure/departments/131-english/personalities/3695-glushanko-vasily-semenovich.html
https://www.vsmu.by/en/structure/rectorat/131-english/personalities/3880-anatoliy-tadeushevich-shchastniy.html


19 
 

At present there are 7 Faculties, 53 Departments, Central Scientific 

Research Laboratory, Scientific Medical Informational Department, 

Educational and Methodical Informational Center and Library. 

The Medical and Pharmaceutical faculties are training practitioners and 

pharmaceutists on speciality «Medicine» and «Pharmacy». The top graduates 

are studying at clinical residency. At the moment more than 3,5 thousand of 

students are studying at the University.  

There are 374 lecturers of whom 57 are Professors and 120 – Associate 

Professors. The scientific degree of Doctor of Sciences has 55 lecturers and 

210 – are Candidates of Sciences. There are 13 scientific academic schools at 

the University both on medical-biological, clinical and pharmaceutical 

disciplines which have introduced a substantial contribution to the 

development of modern medical sciences and to the improvement of medical 

education in the Republic of Belarus and the countries of the former USSR. 

There are 3 special Scientific Boards of the doctors and candidates’ 

dissertations defence on different specialties (parasitology, helminthology, 

drugs technology and pharmacy, pharmaceutical chemistry and 

pharmacognosy, internal surgery and gastroenterology). Nowadays the 

University scientists perform researches on 40 perspective medical projects. 

There are 45 scientific study groups of students. This society of young 

scientists is famous in Belarus and the nearest countries. The journals «Surgery 

News» and «Pharmacy News», «Immunology» is published by the University. 

The overseas students are studying at the University since 1981. For this period 

of time more then 700 specialists graduated from Vitebsk State Medical 

University. They successfully work in different institutions and public health 

organisation of 109 countries of the world. The overseas postgraduates 

continue to study at the clinical residency and research postgraduate training 

courses, 11 of them defended their thesis. 

The University develops different contacts in the realm of medical 

education, physicians training, scientific research, methodical and 

informational exchange with many institutions of Russian Federation and other 

countries. Republic centers «Infection in Surgery», Minimal Invasive Surgery, 

Lipid Center, Central Scientific Research Laboratory of the University are well 

known abroad. The University is the organizer of the international academic 

meetings, which stimulate active participation of all the scientists and lectures 

of the University in the activity of professional international societies and 

associations. Some of the well-known lecturers and scientists have been 

elected to the foreign Scientific Academies. 

There are problem-based teachings, integration in the studying of the 

theoretical and clinical disciplines at the University. There is a rating 

estimation of the student’s knowledge. The Educational Methodical Center is 

coordinating the implementation of modern educational technologies. The 

specialists of the University have developed modern educational programs in 
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order to train highly qualified medical specialists. All departments have 

computer tests, plasta casts and phantoms, modern medical-diagnostic 

equipment. There are 5 computer classes and 19 video classes at the 

University. The physicians for practical skills are teaching for students in 

twenty well-equipped therapeutic and surgical clinics. The University has a big 

field, which is used for pharmacy specialists training. 

Most departments are publishing lectures, recommendations, 

monographs, scientific works, conference materials. There is a Central 

Scientific Research Laboratory with modern equipment for training highly 

qualified specialists at the University. The Medical Scientific Informational 

Department has the patent fund, data base «Medicine» (Russia), «Medline» 

(USA), «International Pharmacy Reports» (USA). All the departments of the 

University use medical professional information resources of the Internet. The 

publishing facilities of the University provide with all the necessary 

educational and scientific materials. Some clinical and theoretical departments 

have scientific laboratories. 

A number of different youth organizations, sport clubs and art groups 

work at the Medical University. There are 5 comfortable hostels for students 

of Vitebsk State Medical University. 
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Chapter Summary  

 

 

  

The history of 
pharmacy 

• General history of 
pharmacy 

• Private history of 
pharmacy 

Medical symbols 
and emblems

• General medical 
emblems symbolize 
medicine in General

• Private medical 
emblems denote 
individual branches 
or areas of medicine

Sources of studying 
the history of 

pharmacy

• Ethnographic

• Oral (folklore)

• Written

• Material

• Photos, videos, 
audio files, movies.

- 1997 the Faculty of Overseas 
Students Training was established.                                                                              
- The course "History of medicine" 
was opened at the Department of 
social hygiene in 1939.
- In 2001 the Department of social 
hygiene was renamed the 
Department of public health and 
Health Service. - From 
1990 to the present time the 
Department is headed by doctor of 
medical sciences, Professor 
Glushanko Vasily Semyonovich.

The University was headed 
by famous scientists and 
physicians, talented 
organizers of public health 
A.N.Savchenko (1946-
1949), I.I.Bogdanovich 
(1949-1962), 
G.A.Medvedeva (1962-
1965), E.N.Medvedsky 
(1965-1979), M.G.Sachek 
(1979-1997), a 
Corresponding Member of 
Belarus Academy of 
Medicine, Professor 
A.N.Kosinets (1997-2005), 
V. P. Deikalo (2005 – 2015)

- 7 Faculties

- 53 Departments

- Central Scientific Research 
Laboratory

- Scientific Medical 
Informational Department

- Educational and Methodical 
Informational Center 

- Library

Vitebsk State Medical 
Institute was founded 

in November 1934

The first Rector -
Professor 

M.A.Hazanov 
(1934-1941)

Rector

A.T. Shchastniy 
(2015 – present 

days)
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PREHISTORIC PHARMACY.  

 

According to scientists, our planet appeared about 4.6 billion years ago, 

the first forms of life were microbes, which appeared about 4 billion years ago. 

According to archaeological findings, the first human ancestor, Ardipithecus 

ramidus or «Ardi», appeared in East Africa about 4.4 million years ago. Based 

on this, we can conclude that microbes and some of the diseases they can cause 

appeared long before humans. The disease is much older than humanity. When 

studying the prehistoric era, a big problem for researchers is the lack of written 

evidence, all the data we provide fossils and artifacts. To better understand 

prehistoric people, we also use data from anthropologists who study so-called 

«primitive» societies that still exist in remote areas of the world. By observing 

«primitive» societies, anthropologists get a living window into the past. Some 

religious and / or medical rituals that are still practiced have remained largely 

unchanged for millennia. For example, in Peru, there are still shamans who 

lead the pilgrimage of very sick people high in the lakes of the Andes 

mountains. One source of information is the etchings of plants and their parts 

on bones and antlers that prehistoric people made 80,000 years ago to pass on 

their deep knowledge of the environment to their descendants [43]. 

Paleopathology has revealed signs of many diseases of prehistoric man. 

Skeletons with deformed joints indicate the frequency of rheumatism, and 

historians of this period attribute this to insufficient nutrition and a cold, 

extremely humid climate. Moreover, rickets was virtually unknown and could 

be attributed to the number of «diseases of civilization». Tuberculosis was 

extremely rare. The question of syphilis is very complex, since the lesions of 

teeth and bones can not be attributed with certainty to this disease. In his works, 

A.V. Yallua writes that syphilis is an endogenous disease for us and existed in 

prehistoric times, but only in very localized areas. Similarly, it can be assumed 

that syphilis appeared in a different form, rarely affecting the skeleton. The 

significance of cranial surgery and the skill of prehistoric «surgeons» have long 

been the subject of study. The study of some bones also proved that voluntary 

operations were performed after military wounds or accidental fractures. It is 

more delicate to speak of a prehistoric Pharmacopoeia, since medicines, if they 

existed, left no trace. So it is absurd to say that prehistoric therapy existed, 

perhaps in complex forms? The technique of prehistoric trepanation, as far as 

it can be reconstructed, was found in some primitive populations of Africa and 

South America [19]. 

Numerous rituals, such as entering a hole in a rock in a tree, wiping a 

stone, scraping a stone and drinking its dust, etc., are mentioned and described 

by both folklore scholars of modern folk medicine and prehistorists. Sorcerers 

and healers seem to have used similar therapeutic procedures among so-called 

primitive populations. In addition, they have always had a fairly extensive 

knowledge, at least in the use of the properties of simple plants, secretly 
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transmitted to them by their respective hosts. Thus, they were familiar with 

emetics, effective cleaning agents, diuretics, Anthelmintics and medications 

against various types of enteritis, etc. [19]. 

In the Shandar cave in Northern Iraq, people were found buried with 

clusters of flowers and herbs such as marshmallow, yarrow and milkweed. This 

is also evidence of pharmaceutical knowledge. A drawing by cave artists 

Dating back 14,000 years has been found on the walls of the Les Trois Freres 

cave in Arriège, France. The drawing shows a shaman or medicine man in the 

skin of a deer, topped with a rack of horns. Was he or she the first pharmacist? 

One of the most exciting discoveries is the remains of « Ötzi », a 5,300-year-

old»Ice man». The remains were found frozen in a glacier in the Tyrolean Alps 

and changed our understanding of our prehistoric ancestors. A number of 

reasons make this discovery remarkable. According to researchers, the Ice man 

was hunting in the Alps at a high altitude when he was injured and overcome 

by a strong snow storm, which preserved his remains for several millennia. A 

bag of dried mushrooms with antibacterial properties was found on Ötzi 's belt, 

as well as several tattoos on her body that corresponded to acupuncture points. 

This led researchers to suggest that Neolithic people had a much deeper 

knowledge of the body and herbs than previously thought. Perhaps our 

Neolithic ancestors understood acupuncture, which is not surprising, since they 

have the same brain abilities and innate curiosity as we do. One of the 

important lessons of history is empathy, that is, the ability to put yourself in 

the historical circumstances of our ancestors, to understand their motives, 

actions and achievements. Therefore, it is important not to evaluate them from 

the standpoint of modernity, but to pay tribute to their knowledge and skills at 

the time in which they lived [43]. 

 

 
 

Figure 1. – Picture of Ötzi [43]. 
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The Paleolithic Era 

 

Prehistoric times are usually divided into two periods: the Paleolithic, 

or ancient stone age, and the Neolithic, or new stone age. Paleolithic society 

dates back to about 40,000 BC, and is characterized by living in caves, 

surviving by hunting and collecting food, berries, fruit, and other things. In the 

Paleolithic era, people lived in small clans or tribes of less than 100 people, 

they led a semi-nomadic lifestyle, moved from place to place in search of food. 

Life expectancy was short, and life itself was precarious and uncertain. Any 

illness or injury could mean death. The average life expectancy was about 25 

years. This time period is also characterized by high infant mortality rates for 

[43]. 

For the most part, in the Paleolithic era, life was governed by necessity. 

To learn how to cope with the environment, people used their instincts, as well 

as simple methods of trial and error. For example, when someone is stung by 

a bee sting, rubbing the affected area with something cool and grainy is a 

natural reaction. For this purpose, mud was used, which brought relief from 

pain, and also helped to remove the sting of the bee, which was a source of 

severe pain. By observing the animals, what they swallow, and by trial and 

error, people learned what was good for healing and what was not. Over time, 

the tribe appeared «shamans», «healers», they were people who have a special 

talent to heal others. The term «shaman» comes from the Siberian language, 

meaning «one who knows» [43]. 

The disappearance of the last glaciers has radically changed the life of 

mankind, which has led to a complete climate change. Hand in hand with the 

climate optimum was the biological optimum, which led to unusually rapid 

progress. If earlier the economy was based on hunting and collecting natural 

food, it was replaced by a new economy based on growing food, which led to 

one of the key stages of development - the division of labor. This represents a 

revolution in the history of mankind. The consequences of this Neolithic 

miracle were enormous: it was often emphasized that they affected all 

subsequent development of civilized peoples. With few exceptions, our world 

profited from Neolithic conquests until the invention of the steam 

engine.»Since we don't know almost all prehistoric treatments, can't we 

imagine that they were, at least in the Neolithic era, sophisticated, skilled, and 

effective? Consider, after all, that both researchers and ethnologists agree that 

amazing results were achieved by sorcerers, shamans, and fetishists, and that 

folklorists recognize that strange cures were caused by the use of folk remedies 

[19]. 

Thus, the shaman who played the role of a scientist and trusted healer 

in one person eventually turned into a modern doctor, pharmacist, nurse, and 

other medical professionals [43]. 
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Paleolithic people explained the world in supernatural or religious 

terms. The causes of diseases in different cultures and civilizations from the 

Paleolithic to the Renaissance were sacred or religious explanations. Shamans 

developed a theory of disease based on supernatural causation. The causes of 

diseases were violations of tribal taboos, an insult to God, a spell that was put 

on a person by another shaman. The entire tribe was involved in the healing 

process, and the shaman turned the patient into a symbol of the conflict 

between illness and health. The patient had to confess their symptoms to the 

shaman, and the shaman evaluated the problem and offered a treatment that 

was based on healing the entire patient. Unlike modern health care, ancient 

medicine did not separate the mind, body, and spirit, but considered them as a 

whole. The shaman cast out the «evil» or cleansed of the patient with both oral 

and manual rituals. Oral rites included chants, incantations, and dances; they 

had a symbolic and palliative basis. Manual rituals were physical actions. The 

shaman performed rudimentary surgical procedures on the patient, such as 

sucking poison from the wound, injecting herbs that the patient had to smell or 

swallow. Speaking of potions or the introduction of herbs, we can assume that 

this was the first form of drug therapy. The shaman could give a particularly 

strong potion if the disease was very severe or so ordered by local customs. In 

medieval German slang, there is the term Dreckapotheke, which means a 

particularly disgusting brew or fumigation that a shaman uses to protect against 

evil. Already in the Paleolithic era, people understood the need for medicines 

to be strictly controlled and prescribed by a relatively educated and reliable 

person, they respected the ability of medicines to fight diseases. It is safe to 

say that the shaman's cauldron, which was a symbol of magic, mystery and 

transformative power, became the prototype of the modern symbol that stores 

this magical power and is most closely associated with the pharmacy - the 

mortar and pestle [43]. 

Scientists are asking why the treatment of shamans was successful? 

One of the most plausible explanations is the assumption of the effect of a 

powerful «placebo» effect. The word «placebo» comes from the Latin placere 

and literally means «I will be happy». Multiple studies have shown that if the 

patient is confident in the effectiveness of treatment and the person who 

prescribes it, the chances of recovery increase. One of the most inexplicable 

facts is that Paleolithic shamans performed a brain operation known as 

trepanation. It was performed to exorcise evil spirits, as well as to reduce the 

pressure on the skull caused by a head injury. An interesting fact is that 

according to the data obtained by archaeologists as a result of the study of 

human remains, 75-80 percent of patients who underwent trepanation survived 

this procedure. Some skulls have shown that some patients have experienced 

multiple trepanations. Initially, trepanation was attributed to sacrificial acts and 

relegious rituals, but it was found that the bones around the incisions gradually 

grew back, which is proved by the fact that patients survived trepanation and 
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continued to live for some time after the procedure. Shamans performed 

trepanations using sharpened stone tools, they cut the top of the patient's skull 

to allow the demons to escape from the head, and stop causing harm and pain 

to the patient. A piece of bone that the shaman was cut in trepanation, he gave 

the patient, so that he wore it as an amulet that protects from the attack of the 

demons of the future [43]. 

 

  
 

Figure 2. – Trepanned Skull. This prehistoric trepanned skull 

revealed that our ancestors performed brain surgery using stone 

instruments and that the patients survived more than 75 percent of the 

time [43]. 

 

 

Trepanation is still performed in some tribes, as in the prehistoric past, 

in the same way and for similar reasons. Interesting is the fact that 

archaeological evidence proves that shamans were able to perform not only 

such difficult operations as trepanation, but also set dislocations, treated 

broken bones, performed cauterization and amputation of limbs [43]. 

 

Neolithic Age  

During the Paleolithic period, people lived in low-density populations. 

In contrast to the Paleolithic, the Neolithic era is characterized by the 

emergence of agriculture, domestication and raising of animals (about 8000 

years ago), the appearance of cities with a large population density and 

religion. The birth of cities contributed to the emergence of political hierarchy, 

division of labor and specialization. This led to an increase in the number and 

importance of shamans, who expanded their knowledge of everything from the 

natural world that can be used to treat a patient: a plant, animal, or mineral. 
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This was later given the term Materia medica, coined by the great ancient 

Greek physician and botanist Pedanios Dioscorides. The agricultural 

revolution represented a significant advance for humanity, but it also had 

negative aspects. So, on the one hand, domestication of animals meant a 

convenient and stable food supply, but on the other hand, it led to interspecific 

transmission of infectious diseases, which was caused by the close proximity 

of people and many animals [43]. 

From livestock, humanity received smallpox and mad cow disease, 

while animals in turn contracted tuberculosis from humans for cattle. Pigs and 

poultry have become a source of flu of various types and degrees. Dogs brought 

measles to mankind. Cats, chickens, dogs, mice, rats, and reptiles brought us 

Salmonella. The proximity of people and animals, as well as the increased 

population density, led to an increase in fecal waste in water sources, which 

caused polio, typhoid, viral hepatitis, whooping cough and diphtheria. Indeed, 

history teaches that both change and continuity have a price, and there is 

always something that will be lost, and perhaps forever. The price of the 

Neolithic agrarian revolution was wars over fixed territorial resources and an 

increased level of infectious diseases. If you compare modern society, which 

has advanced technology, and the Neolithic, it is safe to say that we also suffer 

from colds, as well as our prehistoric ancestors. The powerful prehistoric 

legacy of medicinal products spans thousands of millennia. Today, about 50% 

of products made from micro-organisms, trees, shrubs or herbs are sold by 

prescription. According to the world health organization, of 119 herbal 

pharmaceuticals, almost 74 percent are used in ways that directly correlate with 

their traditional use as herbal medicines by indigenous cultures. Surprisingly, 

less than 10 percent of plants in the world have been analyzed and studied for 

possible therapeutic properties [43].  
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Figure 3. – A clay tablet [34]. 

 

One of the signs of the Neolithic is the appearance of ceramics. There 

was no written language at that time, people and animals drawn on rock 

paintings are becoming more and more schematic, and conventional images of 

tools and weapons, vehicles, and geometric figures appear. The first 

pharmaceutical text is written on clay tablets by Mesopotamians. The plates 

contain instructions for grinding, infusing, boiling, filtering and spraying. The 

ingredients are described not only herbs, but also beer, wine and tree bark [34]. 
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Traditional pharmacy of the eastern Slavs. 

 

 

  

Figure 4. – God of the sun-Yarilo 

[40]. 

 

 

The beginning of the process 

of separation of the Slavs from the 

ancient Indo-European community is 

attributed to the II Millennium BC. In 

Greek, Roman, Arabic, Byzantine 

sources of the beginning of our era, 

the Slavs are mentioned under the 

names of Veneds, Аnts, Sclavins. 

Gradually, three ethnic branches are 

distinguished – southern (Bulgarians, 

Serbs, Croats, etc.), Western (Czechs, 

Slovaks, poles) and Eastern 

(Russians, Ukrainians, Belarusians).  

In VI-VII centuries as a result of the great migration of peoples Eastern 

Slavs settled on the territory of the Carpathianmountains in the West to the 

Middle Oka and the upper reaches of the don in the East, from the Neva and 

lake Ladoga in the North to The middle Dnieper in the South along the banks 

of large rivers and lakes (on the right Bank of the Dnieper – Poljane, in the 

upper Volga, Dnieper and Dvina – Krivichi; in the basin of the upper and 

middle reaches of the Oka and the Moscow river-Vyatichi, etc.). The names of 

the tribes took place from the names of areas (Poljane, Buzhans), or from the 

legendary progenitors (Radzimichy, Vyatichi). Slavic tribes occupied mainly 

forest and forest-steppe zone with a complex system of rivers, many lakes and 

swamps. Areas suitable for living were small, they settled a few families 

(territorial family community).  

All the possessions of the community were divided into public and 

private. The house, the land near the house, cattle, and inventory were the 

personal property of each community member. In common uses were land, 

meadows, forests, reservoirs, fishing grounds, etc. At the head of the East 

Slavic tribal unions were princes, leaning on the squad and the former tribal 

top. The Prince transferred the rights to possession of the earth for service to 

the approximate. 

In VI–IX centuries Slavic peoples are experiencing a stage of 

decomposition of the communal-tribal system, the formation of feudal 

relations and the formation of class society, culminating in the formation of the 

Old Russian state in the IX century. 

The universe was represented to Slavs consisting of three parts: the sky 

- the world of gods, the earth inhabited by people, and the underground world 

which inhabitants hold on themselves weight of terrestrial thickness. 
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The Slavic pagan Pantheon of gods was headed by Perun, the thunder 

God. Worshiped also Volos (Veles) - God of cattle, wealth (word cattle had 

significance money); Makosh - goddess of moisture and fertility; Dazhdbog – 

Sun God, God the giver of good. 

  

Figure 5. – Perun, the thunder 

God [40]. 

 

 

Figure 6. – Dazhdbog – Sun God,  

God the giver of good [40]. 
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Figure 7. – Goddess Bereginya [40]. 

 

Very popular among the ancient Slavs was Bereginya (Zhitnaya Baba, 

woman in Labor) - the prototype of the virgin Oranta. Her image is still preserved in 

the embroidery of homespun towels, in wood carving-a woman in a wide skirt in the 

form of a bell with her hands raised, the image of a woman merges with symbols of 

life and fertility, for example, with a tree, flowers, the sun and various living 

creatures 
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Figure 8. – Slavic God Chur or Churila [40]. 

 

 

(Chur, Churila) - Slavic God, created by Rod, the Creator of the World, to 

protect people.  

An important place in the beliefs of the Slavs occupied the cult of the 

ancestors who protected the family. Deified ancestor- Chur or Schur protected from 

evil spirits or unexpected danger. In various difficult situations and now we exclaim: 

« Chur on me! «, which means - keep me, grandfather Chur. According to beliefs, 

Chur watches over the kind of people, he is closer to a person than other Gods, so 

he can always notice the danger in time and tell other Gods about it. 

The keepers of the house were spirit of the house-Brownie. The head of the 

tribe had to «keep in touch» with the ancestral spirits. 

 

 

Figure 9. – Zbruch idol [40]. 

The complete dependence of 

people on the environment has led to the 

fact that they began to deify the 

phenomena of nature.  Trees, rocks, 

lakes were inhabited by good and evil 

spirits.  The first could be called to help, 

the second to appease and neutralize. 

For protection from evil spirits Slavs 

built dwellings from thick logs, 

surrounded them with a strong fence. 

When building a house, many rules 

were observed.  
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It was forbidden to use the logs of «furious» trees - these included, for 

example, those that grew at road intersections. Places of worship of gods and 

deities were pagan shrine. It was a round open-air sanctuary with idols in the 

inner circle. Sources indicate the existence of closed sanctuaries (temples). 

More than a hundred years ago in the river Zbruch was found the famous 

Zbruch idol (stored in the Krakow Museum).It is a four-sided high stone pillar, 

divided into three tiers, crowned with a four-faced head of some God in a cap 

very similar to the headdress of Russian princes, known to us from later icons 

and miniatures. A special place was occupied by reincarnation, based on the 

ideas of a special life force that exists separately from man. When a person 

died, according to the views of the ancient Slavs, his soul, or spirit, left the 

body like smoke. The fate of these spirits is different. Some of them remain on 

earth, doing good and evil, the other part goes to heaven, continuing to 

influence the lives of descendants. It was also believed that the souls of the 

dead seek shelter in animals, objects, so many therapeutic techniques 

associated with animals: with a headache, a puppy was put on the forehead, a 

goat was tied next to a fever, etc. 

An integral part of Slavic medicine is veneration saints-healers, to 

which in prayers and plots are treated with request about disposal from 

diseases. According to legends, St. Elijah heals from bleeding from wounds, 

fever, night children's crying. St. Antipas was prayed for healing from 

toothache. St. John the Baptist was prayed for healing from headaches, 

spoilage, fever, bleeding and scrofula. St. Panteleimon was considered to be 

the deliverer from many diseases. 

Intermediaries between humanity and the mysterious forces of nature 

were also considered wise men, witches, witchdoctors. By the way, this power 

was mainly attributed to women, she has the gift of divination, charms, 

prophecy, knows the secrets of nature, and therefore in her hands is mainly 

stored healing from diseases and, consequently, witchcraft and spells. 

Precisely women are in close ties with mythical forces, in their hands of and 

good, and evil these forces. 

Ancient Slavs, as a rule, treating was conducted by wise men and 

herbalist who played the role of mediators between gods and people. This is 

already under the Christians, the wise men began to be called sorcerers, and 

herbalists - witches.  

Means and methods of treatment were passed orally from generation to 

generation. Now we call it folk medicine. The drug was called «zélia» and 

healers – «Zelaniki». Zelaniki engaged in collection of medicinal plants and 

preparation of medicines. They were also called: healers, sorcerers, wizards, 

herbalists. Childbirth in the old days in Russia was engaged in wisewoman. In 
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folk medicine of Eastern Slavs have been widely used medicinal plants, 

remedies of animal origin, mineral substances, spells and prayers. 

In the medical spells of the ancient Slavs there is a combination of 

animism with the fetishism (a fetish is a thing). Diseases were treated with the 

help of charms and amulets. In spells usually say about any stone (Alatyr- 

stone), which lies in «clean field» or «ocean-sea». Around this stone and builds 

the entire poetry spells - treatment («…. leave the disease in the open field on 

Alatyr-stone...»). A common method of treatment among the ancient Slavs was 

«sweeping away» the disease, which used rods, besoms. With their help the 

disease was swept out of the house. 

The Russian bath was also considered therapeutic. In the bath bathed 

and steamed, treated diseases, gave birth, did bloodletting. To the greatest 

extent among the Eastern Slavs worshiped the water element. The water was 

sacred and had healing powers. 

For treatment were used and mineral substances. For example, 

powdered chrysolite was used for severe abdominal pain, and women were 

recommended to wear a ruby to facilitate childbirth. The most well-known 

remedy from the time was the Narzan. The name is native Russian and means 

«Bogatyr-water».  

In folk medicine, the Slavs were widely used medicinal herbs, 

decoctions and infusions of them and the herbs often have the same name as 

the disease: fever grass, hernia grass, etc. 

Plants were applied to sore places: legs, arms, head as compresses, 

applied freshly ground leaves (for example, cabbage) to wounds, bruises, cuts; 

put tree branches near the patient's bed, believing that the plant will take over 

the temperature of the patient. After Christianity and the emergence of writing 

medicine knowledge began to record. So, there were folk treatises on the use 

of healing natural forces - books-herbalists and books about healer with secret 

information dark pagan times and Christian times. Unfortunately, until us has 

peaked little. People were punished for keeping pagan medical books. 

 

 
 

Figure 10. – Pagan medical book [40]. 
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It was dangerous to keep those books. They could write a denunciation, 

take away all the property, and banish a person to some remote monastery. 

There are many such cases in ancient Russia. 

In addition to herbs, magic spells and rituals, amulets and talismans 

were used. They were endowed with the power of the family, protected from 

disease, misfortune, guarded the house. 

 

 

The Axe of Perun 

This talisman replenishes 

the spiritual and physical strength 

of a man, protects him on the 

battlefield, protects family values, 

faith and love. This is a symbol of 

Perun-God thunderstorms and 

electric storm, ready punish 

enemy and in case need support in 

deadly battle, giving the wearer 

hope and additional energy [40]. 

 

Shield of Perun 

A sign that cleanses the 

thoughts of a person, protects from 

evil speeches. A truly male amulet 

gives its wearer the energy of the 

thunder God himself, helps to 

overcome difficult life 

vicissitudes. For women, the 

wearing of this symbol is the 

strictest taboo, because its 

powerful force can be detrimental 

to her fate [40]. 

 

Lunnitsa (A moon) 

One of the most popular 

female charms, bringing his 

mistress mutual feelings, harmony 

in relationships. Lunnitsa 

improves health, natural beauty. 

This amulet is often worn by 

pregnant women for pregnancy 

without pathologies and easy 

childbirth [40]. 
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In addition to the actual therapeutic agents, great importance in the 

fight against diseases was attached to the observance of many household 

regulations and prohibitions on certain types of work on holidays in General 

and on some days especially. During severe diseases or bouts of illness (fever, 

epilepsy, etc.) it was forbidden to call the patient by name, because the disease 

is even stronger will «stick» to the person. To get rid of the disease, a crow or 

a rooster was buried in the ground as a sacrifice, or they bypassed the village 

and smeared all the gates with tar. Ritual and magical actions of a preventive 

nature were timed to the eve of major holidays (Christmas, Epiphany, Maundy 

Thursday, Good Friday, Easter, Ascension, etc.).  

The Church and the authorities consistently destroyed pagan culture, 

not tolerating competition for power over the mind and health of the Russian 

people. Already in the X century in the Church Charter of Prince Vladimir 

«witchcraft» and «herbalism» are named among the most serious crimes. 
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Chapter Summary
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PHARMACY IN THE ANCIENT CIVILIZATIONS: 

 

Pharmacy in the Ancient Civilizations of Mesopotamia. 

The success of the Neolithic era had not only positive consequences, 

but also negative sides. Over time, Neolithic villages became more and more 

numerous, their population grew, people learned to grow and store food in 

granaries, but prosperity came more to those settlements that were located near 

rivers in the fertile areas of the world. The village expanded, joined or were 

conquered by others. As early as 4000 BC, cities and civilizations capable of 

producing written records appeared in some regions of the world. This marked 

the beginning of the age of the Ancient World and recorded history. Ancient 

river civilizations originated in Mesopotamia, Egypt, India, and China. Each 

of these civilizations has its own mythology and worldview, but they all had a 

common core in the form of a highly centralized hierarchy with strong priestly 

castes. The priest castes in each of the respective civilizations exercised strict 

control over the world of ideas and practices to create a strict correspondence 

and monolithic thinking among their people. Priestly castes consisted of 

literate and educated people who treated patients, formed theories of diseases, 

which from the standpoint of modern medicine and pharmacy was at the proper 

level for the time period of the corresponding civilizations [43]. 

Historically, there were three most significant kingdoms in Ancient 

Mesopotamia: the Sumerian-Akkadian (mid-IV—early III Millennium BC), 

the Babylonian (2nd Millennium BC), and the Assyrian (1st Millennium BC). 

 

Ancient Mesopotamia 

 

The name 

Mesopotamia means 

«land between rivers», 

since it was located 

between the rivers 

Tigris and Euphrates. 

This is one of the first 

civilizations to emerge 

from the shadow of the 

Neolithic age.  

Mesopotamia, located 

in what is now Iraq, is 

known as the Fertile 

Crescent. [15]. On the 

site of this area, ancient 

marauding 

 
 

Figure 11. –  Ancient Mesopotamia. 

Artist: Robert Thom   [17] 
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civilizations fought for their fertile lands and resources. The main beliefs of 

the Mesopotamian civilization were laid down by the inventive Sumerians 

(4000-2000 BC). This great nation fell victim to the Babylonians (2000-1350 

BC), the Assyrians (1350-612 BC C.) and the Chaldeans (612-539 BC). The 

Sumerian writing system is a pictographic, known as cuneiform. They were 

made on wet clay tablets. Then, to make them permanent documents, clay 

tablets were fired in Furnaces. Medical texts on clay tablets record first the 

symptoms of the disease, the recipe and instructions for cooking, and then an 

appeal to the gods. Ancient Babylonian methods find an analog in modern 

pharmaceutical, medical and spiritual care of patients [17]. 

 Other great achievements of the Sumerians include the basic 

arithmetic they developed, and the standard system of weights and measures 

based on the sexagesimal system. A vestige of this ancient system is our system 

of recording seconds and minutes, based on 60. Many early civilizations, 

including the Sumerians, attached great importance to astrology. They viewed 

the Universe as a macrocosm, and the human body and how it works as a 

microcosm. Seasonal changes and how they affect the body were of particular 

interest to the Sumerians. Astrology and positive and negative omens played a 

key role in the treatment of the patient for the priest-doctor. For example, in 

Sumerian mythology there were demons known as the evil seven. Therefore, 

the priest avoided treating patients on days that were divisible by seven [43]. 

Babylon, the pearl of ancient Mesopotamia, often called the cradle of 

civilization, is the earliest known evidence of the practice of the Apothecary's 

art. The healers of this era (around 2600 BC) were a priest, Apothecary, and 

doctor-all in one person. 

In Mesopotamia, a complex mythology was developed that explained 

the world around them. The Mesopotamians created a hierarchy of gods and 

goddesses who interacted with people in both positive and negative ways that 

could cause and treat diseases [43]. 

The first God of physicians was EA, who was also the Babylonian God 

of water. Medicine was run by NABU, the grandson of the God EA, born of 

his son Marduk. NABU's assistant was the goddess of death and healing, 

GULA, who became known as the Great lady of physicians. In the temples 

dedicated to Gula, patients apparently went for diagnostics. Already in the 

mythology of Mesopotamia we find the prototype of the modern symbol of 

medicine-the caduceus. This ancient symbol of healing, in the form of a staff 

woven into a two-headed serpent, was depicted in the hands of the messenger 

of the God Ningishrida, who was the God of healing. In Sumerian mythology, 

the serpent became a symbol of rebirth and healing. The Epic of Gilgamesh 

tells of the creation of the world, and how the serpent stole the plant of eternal 

life, as a result of which the serpent became associated with wisdom, healing, 

and rebirth. In addition to the good gods, the Mesopotamians also had a 

Pantheon of demonic gods and goddesses who made people ill. The God of 
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death and destruction was Nergal, and his assistants helped Nastar God and 

plague Pazuzu - the goddess of disease. Each specific disease or symptom had 

its own demons that helped the Gods bring disease and suffering: Ashakku 

(consumption), Aksaksuzu (jaundice), Namtara (sore throat), Tiu (headache), 

and others. The sources of disease in ancient Mesopotamia are very similar to 

prehistoric ones, because of the supernatural view of the world around them. 

The causes of the disease were considered-the command of the gods, the 

punishment for irreverence, impiety, spiritual impurity or personal weakness, 

as well as the will of fate or personal negligence. All Mesopotamian healers 

were primarily priests; they were trained to treat the entire patient - his mind, 

body, and spirit, without dividing them. The priest-baru (soothsayer) was 

asked by all means available to him to determine what hidden sin caused the 

rage of the gods, to diagnose the patient and offer a prognosis. Demons were 

exorcised by ASHIPU priests who performed certain magic rites and recited 

incantations, and the gods were appeased by prayers and sacrifices. For 

example, sacrificing a lamb and examining its liver in the form of a 

hepatoscopy, or removing the liver of a lamb. For Mesopotamians, the liver 

was the center of life and the сentral organ in the body, where blood collected. 

Along with priestly, magical and religious medicine (asiputu), there has 

always been a rational and pragmatic medicine (asutu) in Mesopotamia. The 

doctor (ASU) was neither a priest nor a medicine man, but a professional 

belonging to the upper middle class of Assyrian-Babylonian society. He spent 

a long time in school, where he studied the basics of basic science of his time, 

and then perfected the art under the supervision of a senior colleague [43].  

 

 
 

Figure 12. –  «ASU» - empiricists 

[43]. 

 

Figure 13. –  «Asipu» - 

spellcasters [43]. 

 

ASHIPU exorcised evil demons not only from the patient's body, but 

also from the house and village through oral rituals. Scientists found few 

records of ASHIPU in which they prescribed medications to patients. ASU was 
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a doctor / priest who prescribed medicines and performed operations, but also 

treated on a spiritual level. BARU, ASHIPU, and ASU were mostly treated 

by the Royal court and the upper classes. The lower classes were practiced by 

barbers who performed some rudimentary dental and surgical operations. 

Interestingly, the people of Mesopotamia believed that caries was caused by 

worms gnawing their teeth. This belief persisted until the eighteenth century, 

when Pierre Fauchard (1678-1761) became a pioneer of modern dentistry. 

During the excavations of Nippur – the capital of ancient Mesopotamia - 

cuneiform texts were found (on clay tablets), which are a kind of reference 

book containing a list of medicines, as well as information about how to 

prepare and use them. This most ancient «Pharmacopoeia» was written in 

Sumerian no later than the second half of the 3rd Millennium BC.  

 

According to the library of 32,000 

clay tablets preserved in Nineveh, 800 of 

them were related to the Mesopotamian 

materia medica. One of the clay tablets 

dates back to 2100 BC and contains 15 

prescriptions for medicines. Although the 

Mesopotamians had a standard system of 

weights and measures, there is no record of 

them using them in the manufacture of 

medicines. The clay tablets list 250 

preparations of plant origin and 120 

preparations of mineral origin, as well as 30 

simple unmixed preparations. Mandrake, 

opium, licorice root, hellebore, thymus, 

honey, pine turpentine, myrrh, asafoetida, 

mustard, cannabis, мentha, сrocus, 

turmeric, cedar, willow (the precursor of 

modern aspirin) and others are described. 

During the heyday of Babylon, information 

about garlic, coriander, Senna, saffron, and 

cinnamon appears. From the Sumerian 

period until the nineteenth century, a 

practice known as Poly-pharmacy was used 

- all herbs were mixed together. In addition 

to vegetable raw materials, chemicals such 

as alum, arsenic and sulfur were also used. 

In addition, oils, alcohols, fats, milk, wine, 

wax, and beer were used as vehicles for the 

administration of these drugs. The 

Mesopotamians spent up to a third of their annual grain harvest on brewing 

 

Figure 14. –  The World’s 

Oldest Rx. 

Source: Courtesy of Penn 

Museum, image 150014. [43, 

p.20]. 

The world’s oldest 

prescription tablet (c.2100 

bce) from Mesopotamia 

indicates that medical 

treatment was not entirely 

based on magic. 
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beer. They knew about natural fermentation as early as 2500 BC, and 

discovered the process of distillation, thanks to which they made an essence 

from cedar and other oils. By mixing olive oil and beer, a shampoo was 

obtained, and warm oil was used to soothe the pain in the ears. For example, 

one recipe for a poultice read: 

Sift and mash together, all in one - the turtle shell, the sprouted Naga 

plant, salt and mustard; wash with high-quality beer and hot water; wipe the 

sore spot with all this; after wiping, RUB with vegetable oil and cover with 

crushed fir [43, р. 18]. 

At first glance, this recipe seems absurd from a modern point of view, 

but if we look at it in more detail, we can see in this recipe a medical meaning. 

Crushed turtle shell and salt have antibacterial properties. Beer contains 

alcohol, which means that if you wash the wound with it, it will help to rid it 

of foreign substances. Vegetable oil and crushed fir shavings, which they used 

to cover the wound, promote healing and replace the modern dressing [43, р. 

19]. 

Many of the plants included in the ASU's medicinal repertoire had 

antibiotic properties, while some resins and many spices had some antiseptic 

value and masked the smell of a fetid wound. In addition to these benefits, it is 

important to keep in mind that both pharmaceuticals and the actions of ancient 

doctors must have had a strong placebo effect. Patients undoubtedly believed 

that doctors could heal them. Therefore, at least a visit to the doctor 

psychologically strengthened the idea of health and well-being. In addition to 

the role of asipu and ASU, there were other ways to get medical care in Ancient 

Mesopotamia. One of these alternative sources was the temple of Gula. Gula, 

who was often represented as a dog, was one of the most important healing 

gods. While excavations of temples dedicated to Gula have not revealed 

evidence that patients were housed in the temple during treatment (as was the 

case with the later temples of Asclepius in Greece) [15]. 

According to the archaeological data obtained, there was a «pharmacy 

street» in the city of Sippur where people sold medicines. In addition to such 

antiseptics as salt and beer, astringents (saltpeter) were used to strengthen the 

skin. Mesopotamian priests-doctors poultices, dressings, decoctions, enemas, 

fumigations, lotions, medicinal wines, ointments and plasters. The poultices 

used were rotten grain and water, mashed turnips with milk, and a powdery 

substance called siklu. The outdoor pool and hot tub made garlic or onion 

mixed with the juice of Cassia, and ground into a paste. Mustard plasters were 

also used. They were made from mustard mixed with flour and water, applied 

to the skin and held in place with a bandage. Decoctions are described as 

boiling to extract flavor or to concentrate, in addition, Mesopotamians 

described embrocations (liniments) and electretes (a mixture of herbs in sugar 

water or honey) [43, з. 20]. 
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Mesopotamia is also the ancestor of cosmetics, various cosmetic 

pigments were used not only by women, but also by men. Archaeologists have 

discovered pigments stored in sea shells. Their color palette was incredibly 

diverse, and included blue, purple, red, yellow, green, and black. The green 

and blue pigments were made from copper compounds, the red ones from iron 

oxide, and the black ones from manganese oxide. These untreated paints were 

lightened by mixing them with a white pigment consisting of lead carbonate 

(ceruse) and Apatite (calcium phosphate). Apatite was obtained from burnt 

bones and was used as a cosmetic pigment from prehistoric times until the end 

of the nineteenth century. A particularly valuable historical source is the Code 

of Hammurabi, as it reflects almost the entire way of life of the population 

and internal political relations of Babylonia of the XVIII century BC. King 

Hammurabi-ruler of Mesopotamia in the XVIII century BC: 1792-1750. In his 

own opinion, the gods gave him power to protect the destitute, widows, or 

orphans from all sorts of oppressions stronger, as well as to bring wealth, 

prosperity, and order to Babylon and the entire two Rivers. Under Hammurabi, 

a set of laws was issued (developed by him), binding in all spheres of public 

life in all lands subject to Babylon. The code of Hammurabi, the oldest written 

Code of laws, indicates that surgery was regulated. The code describes all legal 

aspects of the treatment of wounds, bone fractures, tumors and abscesses. In 

case of unsuccessful operations, the priests, the doctors were threatened with 

severe punishment such as cutting off hands or in rare cases, death. It would 

seem that such severe penalties would lead to a decrease in the number of 

practitioners, but nevertheless the number of them continued to grow over 

time, as did the number of operations. In addition, archaeologists have 

identified a number of used surgical instruments [43, p.21]. 
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Figure 15. –  Code of Hammurabi. Artist: Robert Thom. 

In a Babylonian throne room, a physician is defending with 

diginity his professional practices against the complaints of a dissatisfied 

patient who seeks invocation of the drastic penalties of the Code. The 

King, the scribe, court attachés, guards, priests, friends of the plaintiff 

and of defendant, comprise the cast of the critical drama of law and of 

medicine 4000 years ago [17]. 

 

The code regulates relations on the principle of «an eye for an eye, a 

tooth for a tooth» and takes into account the social status-a slave or a free 

person. The laws cover not only medicine, but also all areas of life, such as 

religion, trade, family relations, military service, slavery, medicine, and the 

duties of workers. The laws of the Babylonian king were carved on a special 

conical stele. The text of the laws is carved on the stele in cuneiform in 

Akkadian. Short columns of cuneiform cover the front part of the bas-relief 

and the entire reverse side. Unfortunately, part of the text of the stele has not 

been preserved, historians suggest that it could have been destroyed by the 

Elamites, who captured the stele during one of their raids on Babylon during 

the decline of the Babylonian Kingdom. At the top, this stele was crowned by 

a bas-relief on which two figures were depicted: the enthroned Supreme God 

of the Babylonian Pantheon is Shamash, who represents the Sun; and the 

second figure standing reverently before the deity is most likely Hammurabi 

himself, God's chosen one. This stele with the laws carved on it was lost for 

many centuries and only in 1901 it was discovered by a French archaeological 

expedition led by the Egyptologist Jacques de Morgan. Now it is stored in the 

famous Paris Museum – the Louvre. [15]. 
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Pharmacy in the Ancient Civilizations of Assyria and 

Babylonia. 

Between the end of the neolithic age and the dawn of history, in that 

dark time called protohistory, there existed systems that archaeologists were 

later to discover and classify. Here, we are dealing with peasant civilizations 

in the fifth millennium B.C. in Western Asia [19, p.17]. 

 

Figure 16. –  Ancient Civilizations of Babylonia [19, p.17]. 

Babylon - one of the cities of Ancient Mesopotamia, located in the 

historical region of Akkad, the Sumerians called it Kadingira. The ruins of 

Babylon are located 90 kilometers South of Baghdad. In the early dynastic 

period in the XXIV-XXI centuries, Babylon was an insignificant provincial 

city, it was part of the Akkadian Kingdom and only in the III thousand BC-it 

became the capital of the greatest power of antiquity - the Babylonian 

Kingdom of the same region (Babylonia). This was a period of prosperity of 

the city, the highest rise of economic and cultural life. The heyday of Babylon 

is associated with the reign of king Nebuchadnezzar II (VI century BC). 

Beginning in the third century BC, Babylonia gradually declined. 

Archaeological evidence has been found for the Foundation of important cities 

and the construction of gigantic temples, as well as the Sumerian invasion of 

Babylonia. The first documents describing Assyro-Babylonian therapy were 

found 3000 years later. Medical practices and pharmacological tools are a 

legacy of the distant past, and scientists rightly assume that the data obtained 

about the fifth Millennium BC is true for the fourth. 

Treatment with medicinal substances that are less than 3000 years old 

is extremely interesting, the information received about the therapy is on the 

one hand close to us, on the other it seems barbaric, like magic and common 
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sense, absurd and rational. During the heyday of Babylon, demons and their 

possession were still considered to be the causes of disease. Thus, therapeutics 

consisted of both exorcising the demon and creating unpleasant living 

conditions for it. It is believed that the doctors of Babylon carried patients 

through the streets so that families with such a disease could share their 

experience and give advice. On the one hand, we think this is absurd, on the 

other - today, if we need additional information, we are content with advice 

given by friends, relatives, neighbors, the press and radio [19, p.17]. 

The Assyro-Babylonian system contributed to the development of 

surveillance, which allowed the Babylonians to create an extremely advanced 

medical system and use a Pharmacopoeia that included about 250 plants, 

minerals, and animal products. Many recipes use cow's and goat's milk, lion's 

fat, honey and wax, castor oil, as well as human excrement and cattle urine. In 

the manufacture of medicines, the stems and juice of young shoots, leaves and 

fruits, seeds, and roots were used. Already in these times there is a division of 

plants into herbaceous, woody aromatic and resinous. Sufficiently developed 

pharmaceutical technology allowed to prepare not only decoctions and 

poultices, but also ointments, macerations and suppositories. Palm tree wine 

and beer were still used for medication. So, for example, the following recipe 

is found: «When the stomach is inflamed, it is necessary to grind together 

mustard, hellebore, Salicornia, calamus, fennel, andropogon gum, saltpeter, 

fir turpentine; he drinks this in beer on an empty stomach and recovers». When 

the stomach was inflamed, enemas were given. 
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Figure 17. –  Naive portrayal of Babylon and its ramparts 

with the seven fountains in whose vicinity the Balsam tree was 

said to be discovered; after Manfred de Monte Imperiale 

(fourteenth-century author, perhaps from Kaysersberg), Liber 

de herbis et plantis... B.N. Latin MS, 6823, fol. 25 vo. [19, p.16]. 

 

Enemas were made from a mixture of calamus, AssA Thetis, dates and 

fir turpentine. The plants were ground, pressed, macerated in beer, and after 

straining and cooling, mixed with barley and rose water. Suppositories were 

made according to the following recipe: «If a person suddenly has abdominal 

pain, if they have hip and genitals pain, that person will have pain in The Anus 

every time they walk. To cure it, grind together Ammi, Pine turpentine, 

Opopomax, Fir turpentine, and Roses; mix the fat in equal proportions; make 

a suppository of it and smear it with cypress oil, insert it into the anus, and it 

will recover. « 

When the lungs are affected, sprinkle Stardust on burning thorny 

bushes. Let the smoke enter his anus, mouth, and nostrils, and he will start 

coughing. rub it with a lotion of chaste wood water, anoint its body from top 

to bottom with refined oil, and pound the Flaxseed in milk. Make a poultice of 

it and leave it for three days. Let his tongue taste honey and fine oil, and he 

will feel better». Even the use of anesthetics was famous: «If a person can't 

urinate when he wants to, let him drink some poppy seeds in beer. Boil the 
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galbanum resin in oil, strain and blow it into the ureter using a bronze tube». 

[19, p.18]. 

 

Pharmacy in the Ancient Egypt. 

 

«Egypt» literally means «the gift of the Nile». Egypt was ruled by a 

Central monarch known as the Pharaoh, who was equated with God and had 

absolute power. The priests were a powerful ruling class. The Pharaoh was also 

assisted by officials. Polytheistic mythology ruled all aspects of Egyptian life, 

just as in Mesopotamia, pharmacy and medicine were no exception. Since 

specialization in all professions was very important for the Egyptians, this was 

reflected in mythology, in particular in the Pantheon of the gods, where there 

was a division of pharmacy and medicine [43]. 

While a very keen sense of observation allowed these people who lived 

on the banks of the Nile from the earliest times to use intelligently selected 

medicines that often seem mild to modern doctors, their optimistic philosophy 

of life was a support against disease, suffering, and death, with its creation of 

useful and sympathetic gods, its idea of human survival, and an intuitive sense 

that the morale of a sick person is of equal, if not greater, importance than the 

body, an idea that justifies the use of spells. It was the gods themselves who 

dictated the prayers that accompanied medical care and medicines prescribed 

by doctors; and it was a doctor who practiced in the reign of Ramesses I, the 

founder of the nineteenth dynasty (1314 BC), who formulated this rule: «spells 

are excellent for healing, and medicines are excellent for spells» [19, p.19]. 

In Egyptian mythology, the Creator of science and medicine, the patron 

of medical priests, was the God Thoth, who fought against Sekmet, the goddess 

of the plague. The Apothecary God was a very different God-Anubis, who 

prepared prescriptions and was responsible for storing medicines, guarding the 

rooms of embalmers and mummies. The herbalist was the goddess ISIS, who 

symbolized mother earth and had a great knowledge of herbs. In the Egyptian 

culture, pharmacies were given special importance, and medicines played a 

key role [43, р. 21]. 

According to ancient documents, doctors not only treated all kinds of 

diseases, but also were magicians and priests. It is also appropriate to add here 

that they were also pharmacists and remained so even after specialization. 

They believed that life is a breath of air that enters the right ear, and death is a 

breath of air that enters the left ear. Internal diseases were explained by the fact 

that «a God or goddess, a dead man or woman, a male or female enemy invade 

the body, and the doctor admitted that he could not always save the 

«possessed» patient by his own efforts» [19, р. 20]. 

The Egyptians considered demons to be the cause of diseases, as well 

as the loss of balance with the cosmos due to their own wrong actions, such as 
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disrespect for the gods, the dead, or spirits. Therefore, the treatment consisted 

of exorcising demons, restoring the balance of the body with the cosmos, and 

invoking the mercy of the gods through oral and manual rituals. A special place 

in the culture and mythology of the Egyptians was occupied by the river Nile, 

hence the belief that the human body, like the river Nile, has tributaries that 

branch off from it,and the place where all the bodily channels converge is the 

place of life, as they called the heart. They called human blood vessels metu. 

The Egyptians valued the heart so highly that during mummification rituals, 

they carefully removed this organ and preserved it, unlike other internal 

organs. For example, the brain was removed from the skull by scraping it in 

parts with a hook through the nasal cavity. In Egypt, there was a belief about 

four elements that flow throughout the body: blood, air, water, and oju (bodily 

waste). Ojus were one of the causes of diseases, respectively, the Central place 

was occupied by cleansing the body of these wastes as a preventive medicine 

and treatment [43, p. 23]. 

Since mummification occupied an important place in the culture of the 

Egyptians, one of the strangest trends in the history of pharmacy arose - the 

production of medicinal powder from the crushed remains of human mummies. 

Mummy powder has been used since at least the eleventh century and 

flourished until the end of the eighteenth century. They treated almost 

everything from simple bruises to paralysis. The powder of mummies 

described in the writings of Avicenna, Ambrose Pare, and Pierre Pomet. Pomet 

was a botanist and personal druggist to King Louis XIV of France’s, he 

classified five types of mummies that were used to make the desired powder 

and arranged them in order of preference: real Egyptian ones, artificial ones 

that were embalmed with bitumen and resin, Arabic ones that were embalmed 

with myrrh and aloe, sun-dried bodies along the Libyan coast, and artificial 

mummies that were made from people who were recently killed and 

mummified. Apparently, the powder was very popular, and as the stocks of 

authentic ancient Egyptian mummies decreased, they were replenished with 

other forms of mummies made to order [43, p. 23]. 

The first great physician in history, given to us by Egypt, was Imhotep 

(about 2625 BC), which literally means «one who comes in peace». Imhotep 

served as the Grand vizier of Pharaoh Zoser, he was an incredibly talented man 

and the high priest of the Sun God Ra. One of his achievements is the design 

of a step pyramid in Saqqara. He was a talented doctor, architect, painter and 

sculptor, and served as a vizier and priest. By all accounts, he was a universal 

genius, deified as the God of medicine because of his amazing contributions to 

humanity. Some suggest that he may have written what became the Edwin 

Smith papyrus. He became the patron God of scribes, and by the sixth century 

BC, the God of medicine, replacing Thoth. Imhotep remains a legendary 

figure, since his tomb has not yet been discovered [43, p. 22]. 
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Figure 18. –  Statue of Imhotep (c.2600 bce).  Musée du Louvre [43]. 

 

Since ancient times, the Egyptians tried to use medicines that were 

prescribed by a doctor, and which directly affected the diseased organ, the 

ancient magic spells were difficult to pronounce and difficult to remember, so 

the Egyptians avoided using zakoinaniya, and preferred potions. This laid the 

Foundation for positive therapy, which replaced magic therapy, and increased 

the credibility of the treatment, as well as isolating the magic formula from the 

drug itself. This was another milestone in the development of chemistry., as 

well as the fact that the Egyptians advanced far in the knowledge of the nature 

and properties of simple bodies. It is believed that the word «chemistry» comes 

from the name of Egypt, which the pharaohs called Chim, which means «black 

land». Another word of egiet origin is the word «pharmacy» -Ph-ar-maki-

security, which was associated with the God Thoth. Words such as migraine 

and prescription are also of Egyptian origin. Migraine in Egyptian means «half 

of the head», which is characterized by migraine pain that usually extends to 

one half of the head. The word recipe (previously prescription) has the 

following mythological character - the Egyptian God of Mountains, the God 

of the sun and health, fought with the God Set, the God of rage, destruction, 

war and death. In this battle, Horus lost his eye, which resembled the letter R. 

Many historians believe that the letter P was added later, giving RP: recipe, 

that is, to get and make a recipe [19, р. 21]. 

We find a lot of information in Egyptian papyrus scrolls, the Egyptians 

used hieroglyphs both on scrolls and in stone, and left a rich legacy that allows 

us to study their civilization. 11 papyri were found, which describe in detail 

the issues of pharmacy and medicine. The ebers Papyrus describes in great 
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detail the drugs used by the Egyptians. The ebers papyrus was written around 

1550 BC, and was named after the German Egyptologist Georg Ebers. 

Although the medicine of that time was practically rational, at the same time, 

the preparation of medicines was always accompanied by prayers and 

incantations that were intended to increase the formula with healing power. 

Thus, we see that magic still occupied a Central place in the life of the 

Egyptians [43, р. 24]. 

The ebers papyrus dates from the beginning of the XVIII dynasty, 

around 1580 BC, and was published in 1875. Then the Edwin Smith papyrus 

was found, which dates from the same time period (but was published in 1930). 

According to a grammatical analysis of the document, the original of this 

collection of medical prescriptions may date back to the twenty-eighth century 

BC. In addition to these two documents, the Berlin papyrus (1314 - 1200 BC), 

the London papyrus, the Cahun papyrus, the Carlsberg papyrus, and the 

Chester Beatty papyrus are also known [19, р.21]. 

The Smith papyrus is named after the American Egyptologist Edwin 

Smith, it dates from about 1650 BC and contains detailed medical knowledge. 

It describes operations such as circumcision, the popping boils, the removal of 

cysts or excision of tumors, which were held by the priests-physicians. Among 

the medical instruments discovered by archaeologists are Egyptian scalpels, 

knives, forceps and probes. Wounds were cauterized with red-hot iron. 

Egyptian medical priests introduced a classification of diseases. They divided 

all diseases according to the practical principle into three categories: «the 

disease that I will treat», «the disease that I will fight» (chronic disease), «the 

disease that cannot be treated» ( fatal disease), with the latter patients were 

provided with palliative care [43, р.27]. 

Since great importance was attached to nature, any treatment began 

with a diet and cleansing of the body. The priority was drugs for external use, 

drugs for internal use were used in the second place. For example, headaches 

were treated only with ointments and massage. Ointments for headaches were 

made from juniper, resin, Bay berries and fat. Now many creams for the 

treatment of skin and scalp diseases include castor oil, which was started to be 

used in Egypt for hair care and skin diseases. A runny nose was treated with 

palm wine, which was buried in the nose, and Earache - with cream made from 

Donnik and labdanum (resin of cistus ladaniferus). In Egypt, dental pain was 

treated with a potion made from colocin, gum, anise, the toothed fruit of ficus 

Aegypti and a plant called Qebou. Blepharitis and cataracts were treated with 

creams and ointments that included aloe, chrysocolla, acacia, ebony bark, lapis 

lazuli, and crocodile droppings. Egyptian doctors were definitely the first to 

recommend inhalation for coughing. For inhalations, myrrh with aromatic 

resin and date pulp was used. The Egyptians heated stones over a fire, put 

medicine on a hot stone, then covered it with a vase, the bottom of which was 

pierced, placed a reed stalk in this hole, the other end of the stalk was taken in 
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the mouth and swallowed the emitted steam. This procedure was repeated six 

times, after which it was necessary to eat something fat, such as meat, fat or 

oil. 

The Egyptians used potions, herbal teas, decoctions, macerations, 

mixtures, pills, boluses, lozenges, electretes, and for external use-poultices, 

ointments, eye lotions, plasters, creams, inhalations, fumigations, candles and 

enemas [19, р.21]. 

The Ebers papyrus describes 811 drug prescriptions made up of 700 

ingredients derived from plants, animals, and minerals. The Egyptians used 

rotten bread, perhaps as a primitive penicillin. They used it to treat ulcers 

caused by diabetes, or «wasting disease» as they called it. Plant ingredients 

include acacia, almonds, aloe, henbane, juniper, peppermint, poppy seed, 

saffron, anise, castor bean, celery, cinnamon, Lotus, Mandrake, date, dill, 

watermelon, fennel, Fig, garlic, hemp, lettuce, myrrh, onion, Senna, tamarisk, 

verbena, willow and wormwood. The animal ingredients consisted of pig brain, 

excrement flies and dung of crocodile, fat of a hippopotamus. Mineral 

ingredients included alum, copper, iron oxide, limestone, sodium carbonate, 

salt, and sulfur. Of the medicinal forms, the Egyptians were known only 

decoctions, infusions, poultices Already in ancient Egypt used rinses, snuff 

boxes, candles, enemas, trochas (lozenges), plasters. The Egyptians also used 

catheters. As in Mesopotamia, the Egyptians developed polypharmaceuticals, 

but unlike the Mesopotamians, they used quantitative formulas, stone mortars, 

hand mills, sieves, and scales to prepare medicines. Ready-made preparations 

were stored in vessels made of ceramics and glass. There was a strict 

specialization and division of labor, medicines were made in a special room, 

under the supervision of the Keeper and the chief manufacturer of medicines. 

Assistance in the manufacture of drugs was provided by pastophores-second-

level specialists who were responsible for the collection, manufacture and 

storage of drugs. Thus, doctors in Ancient Egypt played a large role in 

treatment, and the priests performed the tasks of not only doctors, but also 

pharmacists. The activity of the priests in the field of medicine and pharmacy 

was financed by the Pharaoh himself [43, р. 25]. 

 

 Pharmacy in the Ancient Civilizations of India and China. 

Pharmacy in the Ancient Civilizations of India. 

 

Indian and Greek science have made almost equal contributions to the 

history of pharmacy. Indian medicine has influenced Tibet, Central Asia, 

Indochina and Indonesia, and some Chinese and Japanese countries. Greek 

medicine was influenced by Christianity and Islam. Due to numerous 

chronological problems, some authors believe that these two Sciences, Indian 



53 
 

and Greek, influenced each other, intertwining together. However, of course, 

two medical traditions, the Indian and Greek, developed in parallel with each 

other [19, з.23]. 

At the end of the Neolithic period, between 2500 and 1500 BC, three 

cities appeared on the Indian subcontinent near the Indus river valley-

Mohenjo-Daro, Harappa and Lothal. Indian cities were characterized by high 

population density, well-planned street networks, and public water and sewer 

systems, including wells, latrines, and public baths. The houses were built of 

baked bricks. One of the biggest problems for public health was ritual bathing 

for religious reasons. 

Of great importance for the development of this civilization was the 

conquest of it around 1500 BC by the Aryans who came from Central Asia. 

During this era, one of the world's greatest religions, Hinduism, emerged, 

which had a great influence on pharmacy and medicine. In Indian mythology, 

as well as in Egyptian, there is a God of medicine-dhanvantari, who shared 

with people the secrets of life in the form of medical texts. The oldest collection 

of Hindu Scriptures is considered to be the Vedas (the Sanskrit word for 

«knowledge»), which were transmitted orally for centuries, and later were 

written in Sanskrit. There are four Vedas: the Rig-Veda, the Yajur-Veda, the 

Sama-Veda, and the Atharva-Veda. According to the Rig-veda, the causes of 

illness were bad karma and fate, which is sent by the gods to punish the divine 

wrath for bad behavior. The Atharva -Veda was mainly composed of prayers 

and magic spells that should be used to treat patients suffering from illnesses 

or injuries. In addition, it has a characteristic of smallpox, which is described 

as a deadly disease with an erupting fever, spots on the body, rapid onset and 

fatal outcome. Adjacent to the Atharva-Veda is another Veda dedicated to 

medicine - Ayur-Veda (or knowledge for longevity), the most important in it 

are two medical treatises - Karaka and Shushruta-Samhita. Some scientists 

suggest that the authors of the Samhita, the treatise was Bhilai, Charaka and 

Sushruta. One of the first Greek doctors Ctesias (IV century BC). E.), who 

mentioned Indian medicine in his works, wrote that the Indians were not ill 

enough and could reach the age of 200 years [43, p.30]. 
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The inhabitants of 

ancient India did not 

worship one God, 

but had many gods 

and deities. The total 

number of them is 

unknown, but the 

most revered were 

thirty-three. In 

addition to the main 

gods in India, there 

were a huge number 

of demigods, spirits, 

small gods, and 

other demons. 

 

Figure 19. –  The battle for the soul [19]. 

 

 

 
 

Figure 20. –  The eternal cycle of life [19]. 

 

The main teaching of all the philosophical schools of Ancient India 

was the idea of reincarnation, the cycle of life and karma. And the highest 
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achievement was considered to be a state of complete harmony with the 

Universe, this ability had to be sought, it was believed that not many people 

can achieve it. Nirvana meant the loss of all earthly sensations and 

dissolution in space. The eternal cycle of life or circle of life, which was 

believed in in Ancient India, was an eternal reincarnation, which was 

accompanied by the change of one bodily shell to another, this endless chain 

of numerous transformations was called the Samsara wheel. Constantly 

reincarnating, the soul seeks harmony and ideal, being in constant motion. 

As in all ancient civilizations, magic played a major role, and was 

intended to help get rid of demons, or on the contrary, to call them, and send 

them to a person to cause him harm. Changes have occurred with the spread of 

the Ayurvedic tradition. From magicians began to emerge scientists, 

practitioners, and finally doctors who took into account all the accumulated 

experience of generations. In the treatise, which many believe was written by 

Shushruta, it is written that the basis of medicine that leads to recovery is the 

doctor, the nurse, the medicine and the patient. And if each of these 

components is at the proper level, the recovery will be complete, and even 

severe pain can be cured in a short time. The same treatise describes the 

medicine, according to the author, it should be made from a plant that grew on 

excellent soil, was collected on a good day, and is administered to the patient 

in the right dose at the right time. One of the legendary doctors of Ancient 

India is considered a Jivaka. He had a rich knowledge of herbal medicine. 

According to legend, he was trained by Pingala for seven years, and when He 

asked if his training was complete, his teacher asked Jivaka to list all the plants 

in the region that did not have medicinal properties. And when the Jivaka could 

not find a single plant that did not have healing properties, his teacher said that 

the Jivaka had finished his training and could go. Pingala told Jivaka that he 

had all the medical knowledge, and if Pingala had been the only one who had 

such knowledge in Jambuddip up to now, Jivaka was now his successor. Jivaka 

cured all the sick people. Sometimes he treated all diseases with one plant, and 

sometimes he used all plants for one disease. Among all the herbs in the entire 

Universe, there was not one that he could not use; among all the sick people in 

the Universe, there was not one that he could not cure [19, p.23]. 

The most commonly used in medicine such plants as garlic, pepper, 

ginger, myrobalan, sweet flag sweet flag, tamarind, hemp, cardamom, mudar 

bark, Aconite. For dysentery, Bela was used; for leprosy, ricin was used as a 

disinfectant. Now it is still used for the treatment of eye infections Lycium-a 

type of rubber. From animal products, Viper, cow urine, animal excrement, 

meat, fat, blood and milk of animals ranging from snakes to horses were used. 

The Charaka Samhita lists about 177 substances obtained from animals that 

have therapeutic value in the treatment of more than 200 diseases and 150 other 

conditions. From minerals-iron sulfate, borax and alum, parthives (lifeless), 

gold, silver, copper, lead, tin, iron, as well as sand, lime and various salts. 
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Forms of medicines were also varied-powders, pills, ointments and liquids, 

infusions, macerations, decoctions, lotions, enemas. Indian doctors were at a 

fairly high level, because comparing the treatise of Susruta, written more than 

2000 years ago and the methods of treatment of consumption by phthisiators 

100 years ago, we see that the therapy is the same, which indicates an 

incredibly high level of Indian medicine. Susruta used baths, sprinklers, 

massages, a diet that is becoming stricter, milk and grapes, plants that stimulate 

the appetite, digestive and laxatives, antipyretics, a very diverse meat diet, 

wine from grapes and its alcohol, and, finally, staying in sheds in very high 

regions [19, p.23]. Rhinoplasty was also incredibly advanced, which was used 

to restore severed or severed noses as punishment for certain crimes, such as 

adultery. Shushruta performed plastic surgery, giving his patients a new nose 

or a new ear in the process of skin grafting [19, p. 24]. 

Some scholars consider ascetic communities in Northern India to be 

one of the sources of Ayurveda. One of the most famous of these communities 

was founded by Siddhartha Gautama Shakyamuni (circa 563-483 BC), better 

known as the Buddha. Communities of Buddhist monks observed strict moral 

discipline, practiced meditation, and led a simple life. They identified five 

main medicines: fresh butter, clarified butter (ghee), oil, honey, and molasses. 

In Buddhist monasteries, there were «hospital wards» that gave rise to the idea 

of building hospitals. Hospitals were built by King Ashoka (269-237 BCE) of 

the Maurya dynasty, he is considered one of the greatest kings of India, he 

adopted Buddhism and founded hospitals. Accordingly, we can talk about the 

development of state medicine in Ancient India, perhaps India became one of 

the first civilizations to embark on this path [43, p.31-32]. 

Medicine and pharmacy were influenced by both Vedic and Buddhist 

traditions. The Ayurvedic treatise Shushruta-Samhita describes surgery, which 

at one time was one of the most advanced in the world. The Charaka-Samhita 

treatise contains data on medicine and pharmacy. The dates of writing of these 

treatises range from 1000 BC to 1000 ad. Charaka and Shushruta-Samhita 

described the appearance and medicinal use of more than 2000 substances, 

including Aconite, deadly nightshade (Atropa belladonna), cardamom, Indian 

hemp (Cannabis indica), cinnamon, ginger, snakespaw (Rauvolfa serpentina), 

licorice, pepper, and sandalwood. Rauvolfa serpentine is described, which is 

currently used to produce com reserpine, which is widely used in modern 

antihypertensive and antidepressant drugs [43, p.32]. 

All medicines were classified according to the diseases they were 

supposed to treat. 

Ancient Ayurvedic pharmacy was not only based on a variety of 

medicinal products of plant and animal origin, the use of many medicinal 

forms, but also took into account the overdose and age of the patient. In the 

treatise Shushruta write that it is necessary to prepare the dose of the drug in 

accordance with the age of the patient, and to take precautions with elderly 
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patients and children. Medicines were prepared and administered in the form 

of poultices, pastes (lepa), fumigations, inhalations, suppositories, infusions, 

decoctions, lotions and oral forms. The Charaka Samhita describes the ethical 

side of medicine, an oath that resembles the Hippocratic oath, a call to repay 

one's teachers, to be free from envy, and never to bear arms. 

As an analgesic in ancient times, Soma was used, a drug that relieved 

pain and was very powerful. It is believed that it was produced from the 

hallucinogenic mushroom Amanita muscaria. Over time, Soma has become 

widespread, it has become abused and the authorities have banned its use. 

Many scientists still wonder what Soma was made from, and whether. This 

ancient drug is used in modern society [43, p.33]. 

Ayurvedic medicine identified six basic elements of the body and three 

life forces that complement them. The bodily elements include: hylus, blood, 

flesh, bones, brain, and seed. The three life forces or Doshas have a unique 

relationship. Doshas include Vata, Kapha, and Pitta. The symbol of Vata is air, 

Vata represents the bodily energy that makes a person move. Kapha represents 

the earth (phlegm) and is symbolized in the body as a structure and includes 

bones, muscles, and teeth or bodily structure. Pitta represents fire (bile) and is 

symbolized in the body as digestion or the transforming force between Kapha 

and Vata that gives us energy to move. These doshas circulate within the body 

through 13 bodily channels known as srota. Each dosha has Guna or 

fundamental qualities. For example, the main qualities of cotton wool are 

dryness and cold. 

According to Ayurvedic teachings, the combination of doshas is 

unique, and the doctor must determine the dominant body type of the patient 

based on the doshas when examining the patient. For example, a person whose 

body is dominated by Pitta is prone to passion, argument, and quick anger. 

Pitta body types usually suffer from fiery ailments, such as rashes, acid reflux, 

and peptic ulcers [43, p.33]. 
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Figure 21. –  The Susruta Samhita [40]. 

 

The great achievements of Shushruta include not only the development 

of surgery, which was one of the best in the world in the fourth century ad, but 

also the introduction of the basics of ethics, education and standards of surgical 

activity, recorded in Shushruta Samhita.Ayurvedic surgeons of that time were 

the most advanced, they used a wide range of more than 100 surgical 

instruments. Many of the found surgical instruments are still used by modern 

surgeons. Before practicing on patients, Ayurvedic surgeons trained on melons 

and vegetables. They have mastered such operations as incisions, excisions, 

scraping, piercing, extraction, separation of liquids and suturing. Bengal fire 

ants were used for sutures. Surgeons applied them to closed wounds, waited 

for the ant to close its jaws, and then cut off the ants ' ribcage to create 

biodegradable sutures. Ayurvedic surgeons have identified 107 Marm or vital 

points on the body. When performing operations, these points should be 

avoided, since if the surgeon touches the Marma, it can cause irreparable harm 

or death to the patient. Also, in Ancient India, they were able to make 

amputations, wounds after amputation were cauterized, also cauterization was 

used if it was impossible to apply biodegradable sutures. To remove the 

swelling, leeches were used, which sucked blood from the place of injury or 

injury. In addition, there was a wide range of bandages in Ancient India. For 

anesthesia, wine was used, which was mixed with cannabis and other drugs, 

and hypnosis was also practiced. In addition to rhinoplasty, otoplasty was also 

known, that is, plastic surgery was performed to replace severed noses and 

ears. To do this, skin was removed from the patient's cheek or forehead and 
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then attached to the new nose or ear. Such operations were not carried out in 

the West until the XVI century. The merit of Susruta is also a contribution to 

the development of sanitary standards for medical institutions, which he 

proposed to build in an environmentally friendly area. He also made a great 

contribution to the development of pharmacy. He was the first to suggest 

storing medicines in baked clay pots, so that medicines could be stored at any 

time of the year. Sushruta suggested storing medicines in rooms free from 

smoke, rain, wind, and dust on boards that rest on stakes or pins, which served 

as the prototype of a modern pharmacy. He also introduced rules for 

prescribing medicines, taking into account age, the nature of diseases and the 

degree of doshas disorder. Given the polypharmacy of the time, drugs were 

used in combination, Sushruta suggested using them either in combination or 

separately, taking into account the class of drugs, their group affiliation and 

the nature of the disease [43, p.34-37]. 

Thus, we can confidently say that the medicine of Ancient India and 

Ancient Greece are similar to each other, and Ayurvedic medicine is still 

considered in the West as a form of alternative medicine [43, p.45]. 

 

Pharmacy in the Ancient Civilizations of China 

 

Chinese civilization has made a huge contribution to the development 

of pharmacy and medicine, the interest in which still remains unchanged and 

outstanding. All experts agree on the exceptional wealth of Chinese medicine 

[43, p. 37]. 

Scientific medicine is represented by dated and catalogued texts, and 

has existed in almost unchanged form for more than 2000 years. China's 

pharmacy abounds with a huge number of medicinal plants, animal products 

and minerals that were studied and described in detail hundreds of years ago. 

Thus, the pharmacologist Li Shizhen (1518-1593) studied 1871 substances, of 

which, according to modern scientists, 374 were new, not previously 

described. Li Shizhen spent 27 years researching and writing his work which 

was published posthumously in 1596. In addition to the use of iodine and 

ephedrine for the treatment of goiter and lung diseases, he also described the 

treatment of venereal diseases using mercury [43, p. 42]. All these substances 

he described in his treatise known as Pen TS'ao Kangmou. The treatise 

describes 1074 plants, 443 substances of animal origin and 354 minerals. Li 

Shizhen has compiled almost 16,000 recipes. It is believed that Pen TS'ao 

Kangmou is an expanded and expanded work of the Red Emperor. It consists 

of 52 volumes with 1000 illustrations. Each medicine is accompanied by a 

description of the components of the drug, smell, taste, main methods of use, 

preparation and evaluation of its medicinal value, places where you can collect 

plants or buy animal or mineral components. Seaweed and crushed seahorses 

were used to treat goiter, fireflies or snake meat were used to treat eyes, heart 
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diseases were treated using octopus ink mixed with vinegar, and ulcers were 

treated with elephant skin. From ancient times to the present day, phytotherapy 

occupies a Central place [43, p. 40]. Chinese medicine, like other ancient 

civilizations, was closely associated with philosophy, religion, magic, and a 

certain worldview [19, p. 24]. 

A strong influence on the pharmacy and medicine of the great river 

civilization was exerted by the emperors and educated officials known as 

mandarins. The first and most prominent Emperor was the legendary Fu Hsi 

(around 2900 BC). It is assumed that this Emperor is the Creator of the symbol 

Pa Kua, symbolizing the tao or path of the Universe. According to Pa Kua, the 

universe is divided into two complementary forces, Yin and Yang, which are 

in constant motion. Yin means female, passive, cold and dark nature, and 

Yang-male, active, warm and light nature. Accordingly, this division at the 

macro level can be applied at the micro level, that is, in relation to the human 

body [43, p.37]. 

One of the most important characters in Chinese mythology is Shen-

Nung. He is called the God of fire and pharmacy. According to the myths, he 

used fire to turn the jungle into arable land, and then taught people to use the 

plow, created an arable calendar, and studied all the medicinal plants. Legend 

has it that he studied all plants, experimented with poisons, was repeatedly 

poisoned, but at the expense of magical properties was cured, and continued to 

study them. Shen-Nong or «Red Emperor», is considered the discoverer of 

tea. According to legend, a tea leaf accidentally fell into a pot of boiling water 

when the Emperor was resting by the fire. He also discovered addiction and 

had some ideas on psychology, and wrote Pen Ts'ao or a book of medicines. 

Shen-Nung's successor, Houang Ti, the «Yellow Emperor». He is also the 

author of a medical treatise called «Nei Ching». In his treatise, the Yellow 

Emperor writes that he is distressed by the diseases of his people, and that he 

wants to stop using poisons for medicinal purposes and believes that it is 

necessary to treat magic needles at certain points of the body [19, p. 24]. 

The yellow Emperor, another of the legendary emperors of ancient 

China, lived around 2600 BC. His greatest achievements include the 

unification of China and the construction of the great wall of China. From the 

point of view of pharmacy development, his writing Nei Ching was invaluable 

(Canon of medicine), which formed the basis of Chinese medicine. The Canon 

describes not only medicines, prayers, but also minor operations, moxibustion, 

and acupuncture, which was called a combination of «needles and moxibus» 

or «zhenjiu».  
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Figure 22. –  Acupuncture points 

 

Chinese people have been practicing acupuncture for more than 2500 

years. Since the time of the Yellow Emperor, it has been the most well-known 

described treatment method, which consisted of inserting very thin needles (lat. 

acus) into key pulse points on the body (called formina). This was thought to 

support the flow of Qi or energy along the body's meridians, where they then 

rotate and vibrate. Qi makes a full circle around the body of a healthy person 

every two hours, and to restore this natural flow of energy and restore the 

body's natural balance, acupuncture is necessary. Acupuncture had several 

options, one of them being moxibustion. To restore the flow of Qi throughout 

the body, crushed mugwort or wormwood leaf cones were used, which are 

burned into the skin or placed on the end of needles. Acupuncture came to the 

West in the seventeenth century. Today, the world Health Organization has 

named 40 conditions that benefit from acupuncture therapy [43, p. 43]. 

Despite the fact that the Chinese deeply respected the Yellow Emperor, 

who wanted acupuncture to be the only treatment used in East Asia, the great 

importance of Pharmacy and drug sellers or «pharmacists» never declined [19, 

p.24]. 

China is no exception in the opinion of the mystical nature of diseases, 

like most ancient civilizations. The causes of diseases were considered demons 

in the form of spirits-worms or Ku. Exorcisms were performed using oral 

rituals with incantations and dances, as well as centipedes. Centipedes were 

used in rituals because they feed on worms, and drugs were also used in rituals. 

Strong medications called Dreckapotheke were also used. They were used as 

fumigations or amulets that were hung around patients' necks to exorcise 

demons and keep them away. In addition to treating worm spirits, some used 

the services of sorcerers to magically transmit worm spirits to other creatures. 

Legal documents found by archaeologists indicate that there were quite severe 
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punishments and even the death penalty for practicing Ku magic. But despite 

this, the magic of Ku lasted until the nineteenth century [43, p. 37]. 

Medicines in Ancient China were sold in shops. Based on the 

documentary evidence obtained, the shops strangely resemble those of 

medieval apothecaries in Europe. They were divided into two departments, like 

the pharmacy, one of which was intended for receiving customers, and the 

other for the pharmacist and his students. There was a counter in the shop that 

was as long as the drugstore. The medicinal substances were stored in the part 

of the pharmacy where visitors were not allowed, in wooden-paneled boxes, 

one under the other. The boxes were covered with colored paper labels that 

said what was in the box. The upper level of this covering is reserved for 

Oriental and other glass or porcelain vases, which store canned goods, 

electuaries and pharmaceutical powders. Depending on the Apothecary's 

wealth and condition, panels are made of oak, pine, or sometimes rosewood. 

The surface is often painted and varnished [19, p. 24]. 

There was a division of medicinal raw materials according to the 

human body. Thus, the upper parts of medicinal plants (buds, flowers) were 

used to treat the upper parts of the body, while the roots were used to treat the 

lower areas. The beans were shaped like kidneys and were used to treat them. 

Yellow saffron was used to treat jaundice. Fireflies are found in eye lotions. 

They used precious stones, which were attributed important medical 

properties, as it was in Europe until the XVIII century. Jade and pearls seem 

to have played a very special role in the ancient Chinese Pharmacopoeia. As it 

is not strange, but already in Ancient China, iodine therapy was used, for the 

treatment of goiter, seaweed containing a large amount of iodine was used. 

Ephedra was used to treat respiratory diseases as early as the second century 

ad, although ephedrine was only discovered in the late nineteenth century. 

Ephedra was used to treat lung diseases. Kaolin was used to treat diarrhea, and 

constipation was treated with rhubarb. Datura, rye ergot, ginger, camphor, 

cinnamon, pepper, betel nuts, etc. all of them appear in numerous 

pharmaceutical preparations of antiquity [19, p. 24]. 
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Figure 23. –   Treatise on simples. Chinese manuscript [43, p.24]. 

 

As mentioned above, the treatment of diseases according to the location 

of body parts was of great importance in the Chinese Pharmacopoeia. The 

upper parts of plants were used to treat the upper half of the body, the lower 

for treating the lower half of the body. The same principle was used in the 

treatment of drugs of animal origin. A certain part of the animal's body must 

necessarily heal the corresponding part of the human body [43, р. 24]. 

In addition to preparations of plant and animal origin, human blood was 

also used. Blood was considered a very effective remedy for consumption, and 

the patient sucked it out of a living vein during treatment [19, р. 24]. 

Chinese alchemy followed two main traditions: Waidan (external 

alchemy) and Neidan (internal alchemy). Just as later in the West, Chinese 

alchemists tried to find the elixir of immortality, and experimenting with 

various substances, made many useful discoveries in the field of pharmacy. 

The famous Chinese alchemist Ko Hung (c. 300) made elixirs that could help 

digestion or ward off wild animals and ghosts [43, p. 41]. 

By studying the laws of nature, the ancient Chinese discovered its five 

main elements: wood, earth, fire, metal, and sky. They believed that these five 

elements interact with each other through a stream called Wu Xing. The 

ancient Chinese also identified five planets, five colors, five sounds, five 

seasons, five directions, and five human organs. Each organ had its own color 

and sound. A disease or «Bing» occurred when there was a disharmony 

between the five organs, their colors and sounds, as well as when there was a 
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disharmony of the planets and seasons. Health was considered a complex 

harmony of all the selected elements. In ancient China, it was already known 

about measuring the pulse and examining the skin, as well as the tongue. 51 

types of pulse and 37 shades of language were identified. The treatises describe 

diseases such as diabetes, dysentery, cholera, smallpox, measles, and bubonic 

plague. To save themselves from the plague, the Chinese closely monitored the 

death rate of rats. A large death rate of rats meant that there was a plague, and 

people tried to leave such cities quickly to avoid infection. In China, 

variolation - active immunization against smallpox-was also practiced. In a 

smallpox-infected patient, the scabs were removed from the pustules, ground 

into a powder, and then allowed to inhale this powder to healthy people. Or the 

contents of the pustules were rubbed into the skin of the forearm of a healthy 

person, who, as a rule, was then ill with smallpox in a mild form. There is 

evidence of the use of opotherapy - the creation of preproducts from human 

organs [43, р. 38]. 

In China today, there is a science called «pentalogy», which studies 

traditional medicine from the perspective of a scientific worldview. However, 

it is doubtful that the above-mentioned science studies opotherapy [19, р. 26]. 

During the Chou Dynasty (с.1122-255 BC), the Imperial medical 

College was established. In this way, the government took control of the 

education and practice of doctors who had to pass exams before they could 

start treating patients. Those who scored the highest were taken into the service 

of the Emperor, and their results were monitored in terms of how many patients 

they cured. In Ancient China, it was believed that a bad doctor treats the sick. 

A good doctor supports the health of his patients without letting them get sick. 

By 318 BC, there was mention of a pharmacy at the Szu-miao Imperial court. 

Many outstanding pharmacists have made a great contribution to the 

development of Chinese pharmacy in both its herbal and alchemical traditions.  

Sun Szu-miao (с.581-682) wrote « Ch’ien Chin Yao Fang « (vital 

recipes worth a thousand gold coins), an extensive 30 - volume herbal 

publication [43, р. 40]. 

 Lu Yu (733–804) wrote the tea classic in three books consisting of ten 

chapters. The book describes all aspects of growing, brewing, and drinking tea. 

When he was looking for new varieties of tea, he found a clean spring and 

brewed tea in it. The taste of the tea was delicious, which led him to conclude 

that the quality of the tea depends on the quality of the water in which it is 

brewed. In addition, he concluded that clean water is good for health, and if 

you drink clean water, the number of diseases will decrease. 

During the Sung dynasty, two doctors wrote famous treatises that made 

a great contribution to the development of pharmacy - «Zhenglei Bencao» 

(1159, systematic pharmacology), author Tang Sheweni and « Zhenzhu Nang» 

(bag of pearls), author Zhang Yuansu (c.1151-1234). The second paper 

describes pharmacy from the standpoint of medical philosophy and theory. For 
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example, it describes not only the taste qualities of drugs and their effect on 

various organ systems, but also the fact that they are included in the meridians 

that affect them [43, p.41]. 

Chinese and Indian pharmacy seems to have no time boundaries, 

having found its place in modern culture, it competes with Western medicine 

and pharmacy. Medicinal therapy goes back to the very origins of Ancient 

China, and to this day, the modern Chinese pharmacy carries a huge number 

of herbs and medicines that are unparalleled in the world [43, p.45]. 

 

 

PHARMACY IN THE ANCIENT CIVILIZATIONS OF PERSIA 

AND ISRAEL. 

 

Pharmacy in the Ancient Civilizations of Persia 

 

Persia originated in the 6th century BC, since 1935 it was officially 

renamed Iran. Persia occupied a significant place in the Ancient world until the 

conquest by Alexander the great (4th century BC). After the fall of Greek rule, 

which lasted for about a hundred years, Persian power was revived under two 

local dynasties: the arsacids (Parthian Kingdom) and the Sassanids (new 

Persian Kingdom).  

 

 
 

Figure 24. –  Stairway, Persepolis, UNESCO World Heritage Site, 

Iran [40]. 
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Their rule lasted for about seven centuries, in the 7th century the 

Sassanid Kingdom was defeated by Muslim Arabs [41, с. 92]. In Ancient Iran, 

science did not reach the heights it reached in neighboring Mesopotamia. The 

spirit of scientific and philosophical search was awakened only in the Sasanian 

period. Important works were translated from Greek, Latin, and other 

languages.Unfortunately, despite the extensive history of Persia, we do not 

have much knowledge about this ancient Empire, especially about its medicine 

and pharmacy, since many ancient Persian manuscripts were destroyed during 

the wars of conquest [42, p.3]. 

Ancient Persia was one of the great civilizations, dating back to the 

dawn of the history to 637AD when Muslim Arabs defeated the Sassanid 

kingdom (the last ancient Persian Empire) [41, p.92]. 

  Archaeologists have found signs of human habitations in mountain 

caves in Persia as early as 8,000-10,000 BC.it has been proven that the first 

settlers appeared on the plateau about 5000 BC. The Aryan tribes migrated to 

this region before the third Millennium BC, and later this country will be called 

Ariana, it owes its name to Iran-the land of the Aryans. 'Aryan' from the ancient 

Iranian Avestan language means «noble”, «civilized». Excavations have 

shown that the peoples of Persia and Babylon clashed in 3000 BC. The 

Persians conquered Babylon and then Egypt. Persia reached the height of its 

power during the reign of King Darius. After the conquest of Persia by 

Alexander the great, it fell into decline, and could only be revived under the 

rule of the Sassanids [19, p. 27]. The small amount of data left over from 

devastating wars gives us little information. But we can accurately indicate that 

Persia actively participated in the drug trade [41, p. 94]. Archaeological finds 

indicate that Persia manufactured and imported medicines, wine, oil and 

honey,drugs, Valerian (Valeriana officinalis L.) and pepper. In the Parthian 

Kingdom (250 BC-224 ad), the Western coast of the Persian Gulf becomes a 

trading center. During the Sasanian period, amber and some spices were 

imported. Many countries also sent goods to Persia as gifts or tribute for the 

Persian kings, such as medicinal herbs and medicines, amber, aromatic gums 

and olibanum [41, p.94]. 

The religion of ancient Persia differs from other ancient civilizations 

in the belief in a single God - Ahura-Mazda. Its opposite, which is evil, was 

the demon druj. The religious teaching of ancient Persia-Zoroastrianism, 

named after the prophet Zoroaster (Zarathustra), and has the Holy Scripture 

Zend-Avesta. 

The Avesta describes three different types of therapy that are not all 

equally effective: witchcraft or incantation, medicinal plants, and surgery. In 

addition, the great value of water is described, which can be seen in agreement 

with the ancient Vedic literature of India. According to legend, the primordial 

waters contain the juice of creation, the liquor of immortality, ambrosia, and 

Haoma. Liqueur, gives constancy, eternal youth and health. Haoma grants 
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health and it is obtained from Gаokеrеna – the World Tree, through which 

flows a milky juice. The name of Gаokеrеna means «bull's horn»or «cow's 

ear». Evil tried to destroy this life-giving tree by sending a lizard or a frog on 

it. But God protected the tree with ten fish and an ass with nine mouths and six 

eyes. The SAP of this tree is able to resurrect and grant you immortality. Here 

we can draw an analogy with the Islamic and Christian Tree of Life [40].  

Also described: Asclepias acida, Ephedra pachyclade, Sarcostema 

viminalis, Ephedra distachya [19, p. 27]. 

The Holy Grail of Persia was the Cup of King Jamshid. This magic Cup 

(jam-e-jam) contained the elixir of immortality and showed the king all the 

events that took place in the «seven worlds of the Universe». 

 

 

Figure 25. –  The Cup of Jamshid [40]. 

 

The only source about medicine and pharmacy in ancient persia is the 

avesta. Although the text of the Avesta has come down to us in a rather 

distorted form, it is supplemented by later periods of development of the 

Persian civilization. It is believed that Alexander the great partially translated 

the Avesta into Greek, and burned something. The rulers of Persia, who came 

to power after Alexander the great, tried to restore it. It was finally completed 

in the second half of the third century ad. The Avesta is thus a late compilation 

of heterogeneous elements with Greek and Hindu borrowings [19, p. 27]. 
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Persian doctors borrowed medicines from Mesopotamia, Egypt, and India that 

they considered useful. Thus they imported from India in the reign of the 

Achaemenids the lemon tree, the pulp or seeds of which were used in wines 

against poisons. The Persians described the properties of hemp, camphor, 

rhubarb, manna, various gums and resins, castor oil, sesame, etc. [19, p. 28]. 

One of the chapters of the Avesta is devoted to diseases, the root cause 

of which is always an evil spirit. The Persians numbered 4,333 diseases and 70 

categories of herbal medicines for the treatment of these diseases. Among these 

plants, there are some that are poisonous. Are they listed? The answer is No 

[19, p. 27]. 

In one part of the Avesta - «Vandidad» which apparently was added to 

the main book in the Sassanid period (224-637 years) mentioned about the 

payment of doctors for the healing of the patient: «the Price of healing the wife 

of the owner of the house - the price of a donkey; the wife of the Lord of the 

city - the price of a cow; wife of the Lord of the province - the price of the 

camel. The price of healing the heir of a great House is an ox of high value. 

The price of healing an ox of high value is an ox of medium value; an ox of low 

value is a sheep; a sheep is a piece of meat». Thus, we see the hierarchy of 

doctor's payment for hospital treatment in Ancient Persia, at least since the 

Sassanid dynasty. The payment was in accordance with the value of the listed 

animals at the time, and was based on the economic situation of people. 

Therefore, everyone who went to the doctor knew what the price was, for 

example, a sheep, and how much he had to pay the doctor, depending on his 

social status. In addition, religion also had an impact on medicine, in 

connection with which numerous institutions were built for the sick in Ancient 

Persia. In religious texts, it was recommended to provide conditions for 

patients, and it was also considered a great sin before God to increase the price 

of medicines [41, p. 93]. 

The ancient Greek writer and general Xerophon described the life and 

activities of the Persian King Cyrus the Great in his work «Cyropedia», dated 

2200 years ago. According to this document, Cyrus the Great (500 BC) during 

his reign built public medical institutions for patients, creating a medical 

system in which clinical services, as well as medicines, were free for patients. 

Under its rule, maternity leave with a salary is introduced for women. Under 

the Sassanid dynasty, medical care in hospitals became free by order of king 

Khosrow I (531-579 AD). A University in Gondishapur and a teaching hospital 

were also built, and taxes were removed from patients with disabilities. King 

Khosrow was interested in medicine and supported doctors. He considered 

important the good social and economic status of doctors. Doctors enjoyed the 

highest social status in the Sasanian period, their position being next to that of 

priests, princesses, and military leaders. Doctors had to live in a privileged area 

of the city, eat quality food, wear quality and appropriate clothing, and have a 

fast horse. The doctor was paid before he started treatment. Descriptions of the 



69 
 

Xerophon are not always objective, but ancient Greek works and the Avesta 

are our only sources of knowledge of Persia [41, p. 93]. 

Herodotus draws attention to the large number of foreign doctors in 

Persia and tells the story of Darius I (Darius, 521-486 BC). When Daoyi 

dislocated his ankle by jumping from his horse, his court doctors, the best in 

all of Egypt, caused him great pain by adjusting the dislocation. Then king 

Darius calls to him the Greek physician Democedes of Croton; he treated the 

king in Greek, and by alternating soft and hard remedies, he succeeded in 

putting Darius to sleep, and after a while he came to himself. Again, it was 

Democedes who is believed to have cured Atossa, the wife of Darius, of a 

breast tumor. 

Democritus of Abdera visited the sages in Persia and brought many 

recipes to his country [19, p. 28]. 

A great expert in the medical Sciences of ancient Persia is considered 

Jamasp, a mythical and long-forgotten person. [42, p. 3]. 

The name Jamasp (Jāmāspa) means «owner of a strong horse» or «one 

who reins horses». In the Avesta texts, Jamasp and his brother Frashaoshtra, 

were officials at the court of Vishtasp king of the Kiani dynasty. It is claimed 

that he was a contemporary of Zoroaster and one of the first to adopt the 

Zoroastrian religion. It is also known that he married the daughter of Zoroaster 

named Porocila. He was an astrologer and fortune-teller [42, p. 4-5]. 

The Iranian poet Ghazvini claimed that Jamasp was a great chemist and 

the same age as Socrates. The Tenth-century Arabic writer from Baghdad, Ibn 

Nadim compiled in Arabic one of the most significant encyclopedic 

dictionaries on the culture of the Muslim world and surrounding countries 

«Kitab al-Fihrist». He mentioned jamasp along with 49 scientists known as 

experts in chemistry and identified Him as the manufacturer of Exir, an ancient 

medicine. B al’a mi, a famous historian and Prime Minister of the Samanid 

dynasty (10th century ad), called him the Great scholar Jamasp and considered 

him an expert in medicine, geometry and philosophy. He also describes Jamasp 

as a great botanist who knew a lot about herbs and their properties. According 

to legend, he received all the knowledge from Zoroaster, and became an expert 

in all sciences. He is an integral part of the history of medical Sciences in Iran 

and around the world [42, p. 4-5].  

In the Avesta all the doctors of Persia are divided into three categories: 

Kar-healing with a knife, i.e. a surgeon; Arvar-healing with herbs and Mantare-

healing with prayers. Arab and Greek scientists describe Jamasp as a great 

botanist and chemist, and we can place him in the second group of Avesta 

doctors and call him a possible «father of pharmacy in Persia» [42, p. 4-5]. 

During the reign of the Sassanids ( III century ad), King Chahpuhr I 

made a great contribution to the development of medicine, translated numerous 

Greek and Indian works, and was interested in philosophy, astronomy and 

medicine. His great-grandson, Chahpuhr II, gave his name to Apple syrup, or 
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Sapor syrup, and summoned the Greek physician Theodosius to the capital. In 

the fifth century, the Persians used new medicines under the influence of Greek 

doctors who were expelled from their schools in Edessa. The Christian 

denomination of Nestorian priests gave the Persians access to their writings 

and teachings. King Khosro I (Khosroes I, 531-579), called the immortal soul, 

and called the most brilliant king of the dynasty, sent Berzouilh (or Barsaya) 

on a mission to India. The doctor brought numerous samples of medicinal 

plants unknown in Persia. Thus, Greek and Indian medicine had a wide 

influence on the medicine of Persia. The Persians translate many Greek and 

Hindu works, put them into wide use, and allow Christians from the Eastern 

Empire to teach young people. Great importance is attached to astrology and 

the occult Sciences in General. From the 4th to the 7th century, Arabs came to 

Persia to study, especially after the Foundation of the Gandhi-Sapur school. 

The Arab physician Haress was born in Tayef a few years before Muhammad 

spoke with king Khosro I, and we can quote about medicines: «as long as your 

health prevails, leave them alone, but as soon as you get sick, kill the disease 

with all appropriate means before it takes root»[19, p.28]. 

On the one hand, Persia introduced free medicine for its citizens, on the 

other hand, it was actively engaged in the sale of medicinal plants and drugs, 

since this made a significant contribution to the country's economy. [41, p. 94]. 

Persia, the crossroads of civilizations, the meeting Place of East and 

West, was the cradle of a very ancient and brilliant civilization. If the Persian 

Pharmacopoeia remains obscure, at least we know that it was based on 

knowledge of plants.Perhaps the legend of the Gaokeren tree is not groundless, 

since herbal medicine, which is widely distributed now, was widely used in 

Persia, and among the Greeks and Arabs [19, p.28]. 
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Pharmacy in the ancient civilizations of Israel. 

 

 

 

It is common to speak of the exceptional fate of the Jewish people, an 

insignificant Eastern race among others with a comparable history, but which 

played a huge role in the spiritual history of mankind. For a long time after the 

Exodus from Egypt, this race was nomadic. After a long journey, the Israelites 

found it difficult to settle in Palestine. The religion of the Israelites was 

associated with a wide variety of aspects of public life. Unlike most ancient 

civilizations, their religion not only rejected the deities of other peoples, but 

also moved from monolatry (the worship of one God) to monotheism, i.e., the 

worship of one God. belief in the existence of one God. Thus, they did not just 

choose Yahweh as their God, but believed that the other peoples were wrong, 

since there was only one God in the universe. The omnipotent and omnipresent 

God Yahweh has also influenced medicine, leading to new ideas about the 

disease and its treatment. Yahweh did not just send a disease to punish or test 

a person; if a person asked and wanted his help and repented of his actions, 

Yahweh cured him. This does not mean that the Israelites did not use medicines 

and did not develop medicine, but their medicine was strictly dependent on the 

cult of the deity. The greatest authority was held by a Priest or Nabi who was 

in contact with Yahweh. Jewish medicine in biblical times was not limited to 

collecting sanitary prescriptions that were useful for the nomadic people. 

Doctors used secret recipes, but their preparation and use were always 

 Figure 26. – David Tower, Jerusalem Citadel [40]. 
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accompanied by magic formulas and rituals. The drugs also had magical 

properties. There were a number of prohibitions on food. However, if we 

consider these prohibitions from the standpoint of the scientific worldview, we 

can not but admire the wisdom of Moses. There is nothing magical, for 

example, in the ban on eating pork. We now know that pork contributes to the 

transmission of certain parasites to humans and that eating it can be harmful in 

hot countries. Thus, under the pious pretext of hiding serious hygienic 

considerations, and scientifically justified. The Bible barely mentions 

epidemics caused by contaminated food. Thus, it is confirmed that the ban on 

certain foods had scientific value. On the other hand, the question of why, for 

example, hare meat is considered harmful (unclean), and sheep meat - harmless 

remains a mystery. After all, some parasites can be found in mutton. The Bible 

also describes such diseases as gonorrhea, leprosy, tuberculosis, and bubonic 

plague [19, p.30]. 

According to the religion, Yahweh supported his people in war, 

guaranteed them good luck, a good harvest, fertilizing rains, and took care of 

the continuation of the family of his faithful. If God wanted to punish, he 

extinguished droughts, famines, plagues, and defeats. Thus, the priests showed 

the people the right way, so as not to anger the God, and watched over the 

physical and moral purity of the people. If we analyze the way in which the 

Levites cured leprosy, we will see along with religious actions and 

scientifically based. They isolated the patient, cleansed his body, and made 

expiatory sacrifices. If a person was cured, two live and clean birds, a cedar 

tree, a purple tree, and a hyssop were used for the sacrifice. The priest cut the 

throat of one of the birds over a clay vase and running water, then took a live 

bird, cedar wood, purple and hyssop and dipped them together in the blood of 

a dead bird over running water [19, p. 30]. 

After that, the priest had to sprinkle seven times the person who was to 

be cleansed of leprosy. Only then would the priest declare it clean and release 

the live bird. A patient who was declared clean had to shave his hair, wash his 

clothes, and wash his body. Then he had to stay alone for seven days, after 

which he washed again, washed his clothes, shaved, and went to work. It is 

tempting to draw a distinction between hygiene measures and religious 

practices, but it may give us the wrong idea that the previous day was sacrificed 

to God by a priest. Thus, we can trace the scientific thread in the therapy of the 

time of Moses. The use of water to purify the body is quite logical, as well as 

carrying out hygienic measures, washing clothes, and especially the seven-day 

quarantine in which the patient was placed. Thus, Jewish medicine is 

characterized by a mixture of empiricism and superstition. For the treatment of 

patients, along with prayers and rituals, medicinal herbs, minerals, and various 

medications were used. In the Book of kings, the greatest admiration is for the 

therapeutic science of Solomon: «he spoke of trees from the cedar of Lebanon 
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to the hyssop growing out of the wall; he also spoke of animals, birds, reptiles, 

and Fish». [19, p.31] 

The Bible also mentions medicines such as cumin, castor oil, garlic, 

onion, flax, myrrh, frankincense, aloe, colocint, lavender, mint, juniper, 

absinthe,hyssop, quince, dates, etc.poppy with vinegar was used as a poison 

for those sentenced to death, snake bites were treated with Laurel, sandarak 

was used for plasters. The Israelites used various medicinal forms: infusions 

and decoctions, electuaries, poultices, creams, ointments, collieries, and 

cosmetics. Electuaries were made from crushed fruit with oil, honey, and 

powders macerated in wine or vinegar. Copper salt was used for collieries. The 

Bible describes how the prophet Isaiah healed Hezekiah's sores with a poultice 

of figs. Many plants and animals were attributed magical qualities. For 

example, it was believed that the roots of the Mandrake help with infertility. 

For example, it describes how a neighbor of Rachel's sacrificed part of her 

flock and one night lent her husband a small Mandrake because she was 

infertile and wanted a child, or because she was on the verge of giving birth 

and was afraid of pain, or just wanted to smell an unfamiliar smell. Great 

importance was attached to the liver of various animals, especially in 

divination, but also in treatment. Thus, the Archangel Raphael advised the 

young Tobit to take fish liver for cataracts (roasting the heart on hot coals 

allowed to exorcise evil spirits). Thus, pharmacy and medicine were at a fairly 

low level. This may have been influenced by the fact that it was forbidden to 

touch the dead, which significantly reduced the knowledge of anatomy, which 

at the same time flourished in Egypt due to mummification. The main thing 

was of course the belief in the power of God, that it is he who is the master of 

disease and health, and man must always accept the will of the Almighty. So, 

for example, the described story of job. Satan, with God's consent, destroys 

job, destroys his children, and afflicts him with a malignant leprosy that 

spreads from his head to the soles of his feet. Job had to scratch himself with a 

piece of glass. But because he was a deeply religious man, he endures all the 

suffering, and after a short but violent rebellion again bows to the will of 

Jehovah, who, satisfied, returns all his possessions and doubles them. He also 

gives job seven sons and three daughters, the most beautiful in the world. Many 

assume that job was afflicted with leprosy, but some attribute all the symptoms 

to syphilis, and since then there have been suggestions of scabies and 

pediculosis. There is also an opinion that job could have suffered from scurvy, 

which is also accompanied by moral and physical suffering, a low deterioration 

of the blood condition [19, p. 31]. 
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PHARMACY IN ANCIENT GREECE AND ROME. 

Pharmacy in Ancient Greece. 

The ancient Greeks set the standard for Western pharmacy and 

medicine. The dominance of the Greek worldview and scientific influence 

continued until the end of the nineteenth century, when the theory of microbes 

was discovered. The flourishing of Greek culture and the influence of Greek 

science lasted from 500 BC to about 500 AD. 

One of the main factors that influenced the development of Greece was 

its geographical location. The territory of Greece is covered with rocky hills, 

the composition is mainly chalk soil, which is not suitable for all types of 

cultivated plants. This led to the development of trade with other civilizations 

in order to obtain food that the Greeks could not grow themselves. Another 

powerful factor in development was the independence of the Greek city-States, 

which were located on many separate Islands that were not connected by a 

single river system. The third important factor in the development of 

civilization was the absence of a centralized priest caste and a strong 

centralized government, which allowed the Greeks to develop freedom of 

thought and move each city in its own direction, experimenting with ideas and 

generating many forms of thinking. The Phoenicians played a major role in 

trade with regions as far apart as the Mediterranean and India. In the Book of 

the prophet Ezekiel, the Bible says that the Israelites bought from these 

navigators’ oil, balsam, Cassia, aromatic reeds, medicines. They made fancy 

glass vases for ointments, and apparently played a role in the distribution of 

medicines made by other ancient civilizations. The analysis of Homeric poems 

and mythological tales reveals elements of pharmaceutical art in the archaic 

Greek civilization. The art of the doctor and pharmacist was highly valued in 

those days, so for example, some characters in the «Iliad» and «Odyssey», who 

were able to treat the sick and were skilled pharmacists, from mere mortals by 

the will of fate became Gods or heroes. Thus, the character of the Iliad, the 

Cretan king Idomeneus, says that a doctor is worth several people, because he 

can extract arrows and apply soft balms to wounds. [19, p. 39]. 

The world we enter in the Odyssey is more complex than the world of 

the Iliad. Many medicines and poisons are mentioned here, although they are 

of a magical nature. So, for example, Elena taught Polydamna the Egyptian the 

power of many plants and especially the Pharmacon nepenthes. It was a magic 

potion that made you forget all your troubles, no matter how bad they were. 

Elena says that if you mix this potion in wine, a person will forget both grief 

and anger, he will laugh all day, even if his parents died, or his brother or 

favorite son was killed in front of his eyes. There are many versions of the 

substance that Elena describes, thought to be hashish, henbane, deadly 

Nightshade, Stramonium, Mandrake, or opium. After analyzing the episode 

about the Lotus eaters, many people come to the conclusion that it is described 
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as opium. When the companions of Odysseus, who, after eating the «charming 

fruit of the Lotus-eaters», forgot their message and return, preferring instead 

to remain with the Lotus-eaters, the Association is with the influence of opium. 

In addition, the Odyssey already mentions the use of substances not only of 

plant origin. For example, Odysseus used sulfur as a disinfectant to clean the 

Palace after the massacre of the pretenders on their return to Ithaca [19, p.40]. 

The earliest ancient Greeks, who were descendants of Minoan and 

Dorian warriors, defined health and disease in mythological terms. The God of 

healing was Apollo, sometimes called Alexikakos (the repeller of diseases), 

who could both heal and send disease to mortals by shooting them with his 

poisoned arrows. According to the myths and legends of Ancient Greece, as 

well as such authors as Homer and Pliny, the first to master the art of pharmacy 

was the centaur Chiron, who taught the art of pharmacy to Asclepius, Achilles, 

Jason, Odysseus and others. The son of the God Apollo, Asclepius, became the 

most significant healer, and eclipsed Apollo, taking His place, just as Imhotep 

eclipsed Him in the Egyptian Pantheon of gods. In the images, Asclepius 

always holds a staff with a snake entwined in it. The snake symbolized wisdom 

and longevity, this staff - Caduceus, became a symbol of pharmacy and 

medicine, and is used to this day. Asclepius (Aesculapius), before being 

deified, was a king of Thessaly and was both a doctor and a warrior. He had 

two sons, Machaon and Podalirius, also doctors and warriors, who fought 

before Troy. The daughter of Asclepius and his wife Epion - Hygeia, was 

considered the goddess of health, and a panacea for all diseases. From her name 

came the word hygiene - as the name of the medical discipline. Hygeia was 

often depicted with a Cup entwined with a serpent, the symbol of her father. 

This bowl with a snake became the symbol of the pharmacy. Today in the 

United States, the Bowl of Hygeia Award is a prestigious award given annually 

to an outstanding pharmacist from each state [43, p.48]. 

Another daughter of Asclepius - the Panacea - was the goddess who 

heals all the diseases, also mentioned two more of his daughter Iaso and 

Aeglea. These events date back to the beginning of the fifth century BC. Many 

myths say that Asclepius healed wounds, ulcers, fevers and pains with spells, 

potions, incisions and external applications. At that time, the first Asclepion 

temples were built in his honor. Priestly medicine was practiced in them, and 

schools were formed outside of the sanctuaries, from which scientific medicine 

was to arise [19, p. 40]. 
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At the moment, about 300 asclepions are known to exist. The most 

famous were the asclepions of Cos, Cnidus and Epidaurus. By 500 AD, about 

200 asclepian temples had been built, similar to the one at Epidaurus, which 

resembled a modern Spa. The temple had a theater, stadium, hotel, gyms, and 

baths surrounded by forest. Over time, temples became centers of activity and 

recreation not only for the sick, but also for the healthy. The temples had staff 

members consisting of priests, priestesses, musicians, singers, and others 

needed to manage the buildings. It was the duty of the priests to keep records 

of illnesses and the methods that were used and brought about recovery. Thus, 

there was an accumulation and systematization of medical and pharmaceutical 

knowledge. In addition, the servants of the temple allowed dogs to roam its 

territory and lick open wounds of patients. Today, it was discovered that dog 

saliva has some antibacterial properties. There were also snakes on the territory 

of the temples. Perhaps their poison was used to induce hallucinations during 

patients ' sleep. Patients were directed to sleep in a part of the temple known 

as the wedge, which gives us the modern term «clinic». Patients slept in the 

temple at night, possibly under the influence of hallucinogenic substances or 

snake venom, and then had to tell the priests about their dreams. The priests, 

 

Figure 26. – Asclepeions [40]. 
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in turn, interpreted the patient's dreams and offered treatment. The priests 

recorded the patient's symptoms and complaints, and prescribed various 

exercises, diets, rest, or medications. As far as the patient's condition allowed, 

they were encouraged to engage in activities that could distract them from their 

illness. We can now say that this is the origin of occupational therapy and 

music therapy. Perhaps one of the initial forms of psychological rehabilitation 

of patients was therapy, in the form of modeling plaster models of damaged 

body parts. Then they were brought to the altar of Asclepius as a sign of 

gratitude for the healing. These plaster models of diseased body parts were 

known as vows. Vows were displayed in temples to raise the spirits of newly 

admitted patients. When they went to the temple and saw the many vows that 

testified to healing, they saw how many people were healed and received hope 

for a cure for their illness. The Romans adopted this model of healing, and 

temples continued to operate until the Middle ages [43, p. 49]. 

 

 
 

Figure 27. –   Asclepius [40]. 

 

Asclepius was a semi-divine legendary ancient Greek healer who 

was known for his healing power. By 500 ce, there were over 200 Temples 

of Asclepius built throughout the Western ancient world. Vatican 

Museum.  
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Figure 28. –   Aesculapius discovering Veronica; illustration from 

a tenth-century herb book (Codex membranaceus...) [18, p.40-41]. 

 

It is not known exactly what led to the decline of asclepiad medicine - 

the priests of Asclepius. Perhaps this is the development of scientific medicine 

and the preparation of effective drugs, on the other hand, it was probably 

competition. Healing power over time began to possess not only all the 

Olympian gods, but also simple heroes, whom the believers turned into healers. 

The goddess Diana treated diseases of the eyes, the Goddess Venus-tumors of 

the chin, Bacchus, mercury, Vulcan, the sons and sisters of Asclepius - all had 

their own characteristics. Treatment based on the interpretation of dreams 

began to lose its effect [19, p. 44]. 

The ability to think freely, unshackled by religion and government 

restrictions, gave Ancient Greece and the world such talented people as 

Hippocrates of Cos (about 460-377 BC) and Pedanius Dioscorides (about 40-

90 ad), who transformed the practice of medicine and pharmacy. Pliny or 

Celsus, and later some medical historians, describe the period after Homer and 

before the time of Hippocrates as dark and gloomy. However, traditional 

knowledge about medicines became the solid experimental Foundation on 

which the Hippocratic school was built. In the archipelago there are more than 

forty medical treatises attributed to Hippocrates, who was born around 460 
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BC, and testifying to the great importance of medicine in Greek intellectual 

life at the end of the fifth century. Hippocrates is traditionally considered the 

father of medicine. He lived simultaneously with such famous figures as 

Socrates and Plato, Sophocles and Euripides, Thucydides and Aristophanes. 

However, the life of the «divine elder» is little known. Paradoxically, some 

even deny its existence [19, p. 44]. 

A doctor named Hippocrates belonged to the Asclepiades. His father, 

Heraclides, was a doctor. Hippocrates had two sons, Dragon and Thessalus, 

who, like his daughter's husband Polybus, were doctors. Hippocrates traveled 

a lot, had a large number of students, whom he taught his art. He died at an old 

age. The collection of his works «Hippocratic corpus» consists of 60 treatises, 

it is not known for certain whether they were all written by Hippocrates 

himself, or they were written by his employees or students. Today, this is still 

an open question [19, p. 44]. Corpus Hippocraticum was written somewhere 

between 480 and 380 BC, and it mentions more than 300 different herbal 

remedies [43, р. 51-52]. 

A huge contribution to medicine is the division of scientific and 

mystical medicine by Hippocrates. He claimed that diseases were not caused 

by Gods, but by natural causes. Around 400 BC, Hippocrates proposed the 

theory of four humors (liquids) that correspond to these four categories of 

matter. He claimed that there are 4 humors in the human body: black bile, 

blood, yellow bile, and phlegm. Black bile corresponded to earth, its qualities 

being cold and dry. The blood, like the air, was wet and hot. Yellow bile 

corresponded to fire, it is dry and hot. The phlegm, like the water, was wet and 

cold. This once again confirmed the theory of the microcosm of the human 

body, which is part of the microcosm. Therefore, the state of health means 

harmony and balance of all humors. If one of the four humors becomes more 

or less, the disease occurs. This logical theory of health and disease 

corresponded to the Greek concept of sophrosyne, which meant balance in all 

things [43, р. 51-52]. In addition, the theory of 4 humors put became a theory 

about temperaments, which is still used in psychology. The predominance of 

bile (from the Greek «hole» - «bile, poison») makes a person impulsive - 

choleric. 

The predominance of mucus (from the Greek «phlegm» - «phlegm») 

makes a person slow-phlegmatic. 

The predominance of blood makes a person mobile and cheerful-

sanguine, and the predominance of black bile (Greek «melena hole»- «black 

bile») makes a person sad and fearful - melancholic. 

Based on humoral theory, Hippocrates and his followers relied heavily 

on diet, exercise, proper rest, and behavioral therapy to treat diseases. In 

extreme cases, medication or minor surgical interventions such as bloodletting, 

enemas, diuretics, sweating, and vomiting could be used. One of the principles 

of the treatment of Hippocrates, described in the treatise «on airiness», is the 
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principle of opposites. Hippocrates mentioned that «opposites cure opposites». 

For example, if a patient was suffering from a cold that was a phlegmatic, cold 

condition, the doctor had to apply the opposite for treatment, substances that 

have hot qualities, such as giving the patient a mixture of cumin and hyssop. 

In the modern world, this form of treatment is called allopathic medicine. Thus, 

ancient Greek pharmacy, and later Western pharmacy, developed under the 

influence of the humoral theory of Hippocrates. 

No tract in the Hippocratic collection is purely pharmacological, which 

does not mean that medicines are never mentioned in the work of the doctor of 

Cos. They are, on the contrary, extremely varied and often complex [19, p. 44]. 

Hippocrates paid great attention to the diet, considering it the first and 

most important stage of treatment. Patients whose condition was not too severe 

had to choose refreshing foods such as beetroot, pumpkin, melon, or mountain 

spinach. It was necessary to add a little honey to the water. In the treatment of 

tuberculosis, Hippocrates used Rue, anethol, celery, coriander, hot red wine, 

water, Wheat flour, barley flour, and old goat's cheese. All diseases, according 

to Hippocrates, are cured by evacuation from the mouth, stomach, or bladder. 

Common to all diseases is sweating. As a potent laxative he used ricin, black 

hellebore, and Colocynth. Mild laxatives were Euphorbia peplus or Peplion, 

Euphorbia retusa or meconis, Daphne gnidium, cabbage and melon. White 

hellebore and hyssop were used as emetics. Among diuretics, he recommended 

garlic, leek, cucumber, melon, pumpkin, fennel. To make the patient perspire, 

he asked him to eat a lot of boiled flour, drink pure wine, wrap himself in 

blankets and rest. If it was necessary to induce sleep, black or white poppies, 

Mandrake root, opium or henbane seeds were used. In addition to medicinal 

herbs for sweating, baths were used, kindling and fumigation, the sick part of 

the body could be dipped in a decoction of suitable medicinal plants. In 

addition, a sponge dipped in hot liquid or a bladder filled with hot water was 

used; and a bag filled with salt or fried millet was also used. Numerous 

formulas for fumigation, which contributed to the treatment of women's 

diseases, are described. In addition, Hippocrates describes inhalations for the 

treatment of inflammation of the tonsils. Inhalations were carried out through 

a tube, with which the patient inhaled smoke from the hearth, which burned 

hyssop, sulfur and bitumen. It was also necessary to gargle with decoctions 

made from Origan, savory, celery, mint and Nitra with a small amount of 

vinegar. To numb and reduce the abscess, ointments or olive oil were used with 

the addition of roses, Myrtle leaves, and Lily flowers. The preparation of some 

of Hippocrates ' ointments was very difficult. Ointments were made over a 

slow fire with the addition of wax and rose oil. The composition of the 

disinfectant ointment also included goose brain or fat in an amount equal to the 

size of a walnut, lentil or terebinth resin, the volume of a broad bean [19, P. 

45]. 
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Numerous recipes for pessaries that performed the same work as their 

modern counterparts are given in the treatise «Women's diseases». The 

composition of the pissary, which gave a plentiful and thorough cleaning, 

included a clove of garlic, Nitra, and the oily interior of an oak. Other recipes 

necessary to discontinue included the leaves of caraway seeds crushed in wine 

or white clay. Numerous prescriptions for injections, enemas, and 

suppositories are also described. Therefore, the Hippocratic pharmacy is very 

rich. It contains a wide variety of medicinal forms, for the manufacture of 

which drugs are used not only of plant origin (although they are used for the 

most part), but also drugs of animal and mineral origin. Animal products 

include: donkey dung, donkey meat, butter, deer, goat and its milk, fat, hides 

and horns, dog, frogs, cow, sheep and Mare's milk, honey, snakes, worms, etc. 

Among the mineral medicines, you can find bronze, alum, silver, magnetite, 

magnesite, the soil of Egypt, the black soil of Samos, etc. [19, P. 45]. 

One of the most well-known achievements is the Hippocratic Oath, a 

code of ethics that has guided medical professionals for centuries. The 

Hippocratic Oath is currently used in the graduation ceremonies of many 

medical universities. The Oath lists the duties of a doctor to his patients and to 

his students, as well as the duties of students to their teacher. In the oath, the 

doctor undertakes not to harm the patient, prescribe the most appropriate 

medications, and lead an exemplary personal and professional life. 

The classical version of the Oath (about 400 BC) was translated by the 

following text of the Hippocratic oath is a translation from the Greek by 

Francis Adams (1849). the Classical version differs from the modern one, the 

Oath has been revised many times, as medical practice changes, being in 

constant motion [20]. 
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The Hippocratic Oath 

 

«I swear by Apollo Physician and Asclepius and Hygieia and Panaceia 
and all the gods and goddesses, making them my witnesses, that I will fulfil 
according to my ability and judgment this oath and this covenant. 

To hold him who has taught me this art as equal to my parents and to live 
my life in partnership with him, and if he is in need of money to give him a 
share of mine, and to regard his offspring as equal to my brothers in male 
lineage and to teach them this art — if they desire to learn it-without fee and 
covenant; to give a share of precepts and oral instruction and all the other 
learning to my sons and to the sons of him who has instructed me and to pupils 
who have signed the covenant and have taken an oath according to the medical 
law, but to no one else. 

I will apply dietetic measures for the benefit of the sick according to my 
ability and judgment; I will keep them from harm and injustice. 

I will neither give a deadly drug to anybody if asked for it, nor will 1 make 
a suggestion to this effect Similarly I will not give to a woman an abortive 
remedy. In purity and holiness, I will guard my life and my art 

I will not use the knife, not even on sufferers from stone, but will withdraw 
in favour of such men as are engaged in this work 

Whatever houses I may visit, I will come for the benefit of the sick, 
remaining free of all intentional injustice, of all mischief and in particular of 
sexual relations with both female and male persons, be they free or slaves. 

What I may see or hear in the course of the treatment or even outside of 
the treatment in regard to the life of men, which on no account one must spread 
abroad, I will keep to myself holding such things shameful to be spoken about. 

If I fulfil this oath and do not violate it, may it be granted to me to enjoy 
life and art being honoured with fame among all men for all time to come; if I 
transgress it and swear falsely, may the opposite of all this be my lot». 
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Figure 29. –   Portrait of Hippocrates as the seventeenth-century 

artist imagined him. B.N. Engravings [19, p.46]. 

 

 

Before Hippocrates, there were two most important schools in Ancient 

Greece - the school of Cnidus and the school of Соs. The Cnidus school 

promoted the idea of diagnosing diseases and treating them with drugs or 

medical procedures, i.e. more aggressive therapy. The Cos school, which was 

promoted by Hippocrates, emphasized less invasive methods of treatment, 

monitoring the patient's condition, predicting the course of the disease, relying 

on the healing forces of nature, according to the postulate «do no harm», which 

is one of the main ones in the Hippocratic Oath. The basis of treatment was 

diet, sleep and exercise [43, p. 52]. 

The followers of Hippocrates, his sons Thessalus and Draconius, and 

Polybus strictly adhered to the principles of the Соs school, which became the 

«symbol of faith». The followers of Hippocrates also include Plato, Philistine 

of Locri, Ctesias of Cnidus, Diodius of Carystus, who formed the school of 

Hippocrates, the first dogmatic school of Ancient Greece [18, p. 45]. 

After the death of Hippocrates, medical sectarianism increased among 

Greek doctors, which led to an increase in philosophical tension among Greek 
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doctors, as each sect sought to impose its own ideas. The two most historically 

significant sects were the Rationalists and the Empirics. Rationalists 

considered the study of human anatomy and physiology to be the main concept 

of medical development, and they achieved great success dissecting people in 

the Alexandrian era. Empirics was founded by Heraclides. The most prominent 

empiricist is undoubtedly Heraclides of Taranto, a student of Herophilian 

Mantias, who wrote a Treatise of Medicines and a book called «Apothecary in 

the latreion». Heraclitus also devoted most of his efforts to pharmacology and 

toxicology. Galen wrote that he really deserves to be trusted, because he does 

not lie in the interests of the sect, like many others, and he has experienced 

several poisons and antidotes, as well as discovered the healing properties of 

opium [19, p.49]. In contrast to the rationalists, empirics believed that the main 

thing is the treatment of diseases, and anatomy and physiology are not very 

important for medicine. The empirics followed the three principles of disease 

treatment-observation, history, and analogy-and defeated the rationalists. 

Medicine was reduced to restoring the balance of the four humors with the 

introduction of poly-pharmaceutical drugs. Humoral theory thus became the 

Central principle of medical practice, both in Greece and later throughout the 

Western world, until it was superseded by germ theory in the late nineteenth 

century. For pharmacy, the victory of empirics had profound consequences, 

since pharmacy developed from the position of searching for 

polypharmaceuticals that affect most diseases [43, p. 52-53]. 

Plato, one of the followers of Hippocrates, continued to develop the 

direction that each disease has its own specific time period, after which it 

passes. Therefore, the disease should not be interrupted by medical drugs, and 

it is necessary to restrain its course through diet, drinking and exercise. He was 

afraid of laxatives and, in particular, those which, according to him, could 

aggravate a minor illness and give rise to several diseases from the original. 

He tolerated them only in the most urgent cases [19, p. 46]. 

The representatives of the Hippocratic school also include Queen 

Artemisia, the daughter of the king of Caria, who gave her name Artemisia 

vulgaris, or wormwood. As well as Alexander the Great, who supposedly after 

his Indian conquest spread the taloe that his soldiers brought from the island 

of Sokrota. 

Based on data obtained from a letter believed to be written by Epicurus, 

Aristotle practiced the profession of Apothecary in Athens before becoming a 

disciple of Plato. He is also called the «Father of natural science» for the 

numerous data described in his work «the History of animals» [19, p.46]. 

According to Pliny, the greatest physician after Hippocrates was 

Diocles, the son of Archidamos, who was born in Carystus on Euboea. He 

wrote the herbalist «Rhizotomicon», which still remains the most ancient Greek 

treatise on botany. The herbalist described the recipes of aka for patients and 

for healthy people. Many treatises, was found and dated to a later time and 
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written by contemporaries Dikla quote «Rhizotomicon». Diocles describes an 

infusion of green cucumber, as an emetic. As a stimulant, he recommends 

fenugreek mixed with wine, divided into three doses. Use it was necessary to 

take a hot bath. He also made pessaries to ease uterine pain with fenugreek 

flower mixed with barley and Flaxseed, all of which were cooked in honey 

water, this was also applied to the lower abdomen. This same remedy cured 

bile, ulcers, and spots on the face as soon as an equal portion of sulfur was 

added, but it forbade rubbing the patient with it [19, p. 46]. 

A huge contribution to the development of pharmacy was made by 

Aristotle's student Theophrastus (Theophrastus) Eresus (c. 370-287 BC). 

He is the founder of the field of biology known as botany. He based on the 

works of Diocles brought together the knowledge of ancient scientists into a 

single system, and no one else was able, even in the following centuries, to 

describe the properties of plants and their nature at a higher level. Therefore, 

he is rightly called the «Father of botany» [43, p. 53]. 

In his «History of plants» Theophrastus quotes the drug merchant 

Thrasius, who boasted that he had found a drug that killed painlessly. 

Analyzing this statement, he writes that the same medicine has a different 

effect on people, for some it will be laxative, and for some it will not affect at 

all [19, p.46]. 

The most significant works of Theophrastus include «History of 

Plants» and «On the Origins of Plants», which describes more than 500 species 

of plants. He also deserves the title «Father of Pharmacognosy». After the 

death of Aristotle, he succeeded him at the Lyceum and taught there for almost 

35 years. Theophrastus was the first to put forward the concept of tolerance, 

according to which the strength of a drug that a patient takes for a long period 

of time decreases, because people develop an addiction to this drug [43, p.54]. 

A crater on the visible side of the moon is named after Theophrastus, a decision 

made in 1973 by the International astronomical Union [40]. 

The founder of toxicology is considered to be Nicander of Colophon 

(about 125 BC). He wrote two volumes of poems about antidotes and poisons 

«Theriaca» (dedicated to the bites of poisonous animals and wounds from 

them) and «Alexipharmaca» (dedicated to poisons and antidotes). The word 

«teriac» comes from the Greek word therion, meaning a wild poisonous beast, 

and the word «antidote» comes from the Greek word antidotos, meaning «to 

give against». His works influenced the development of toxicology [43, p. 54]. 
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Figure 30. –   Preparing the theriac; after the illustration of 

Nicander’s treatise, Theriaca et Alexipharmaca. B.N. Greek suppl., 247, 

fol. 5. [19, p.48-49]. 

 

The title «Father of Toxicology» is also held by King Mithridates VI 

of Pontus, who ruled Pontus from about 120 to 63 BC. along with other 

representatives of the scientific community of his time, he made a great 

contribution to the development of pharmacy. His interest in poisons has a 

logical explanation. The intrigues that have plagued many Royal courts for 

centuries have always been accompanied by skilful handling of poisons. The 

king personally experimented with poisons and antidotes. He tested them on 

ducks, live prisoners, courtiers, and then on himself. The most famous was a 

drug that he called Mithridatium. It was an antidote of a polypharmaceutical 

composition, and included more than 70 ingredients. The idea was that if one 

of the ingredients did not work, the other would necessarily neutralize the 

poison. The drug consisted of gentian, Valerian root, cinnamon, opium, the 

blood of ducks raised on poisonous plants, Viper meat (representing Asclepius) 

and skink (a small Salamander). Mithridatium was a panacea for the next 

Millennium, it was debated, slightly changed the composition and name. For 

his achievements, king Mithridates became known as the»father of 
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toxicology». When the Palace of king Mithridates was captured by the troops 

of the Roman General Pompey, the king tried to poison himself but none of the 

poison worked. The king died by the hand of his soldier, whom he ordered to 

kill himself. General Pompey captured the recipe for Mithridates and brought 

it to Rome, where it was studied by doctors including Claudius Galen and its 

use continued for almost a Millennium. Mithridate was produced at least until 

1752 ad, when it was excluded from the Pharmacopoeia of the Royal College 

of Physicians of Edinburgh. It is also mentioned in the French code of 1866, 

but in a slightly modified form, and in Turkey it was used in the twentieth 

century [43, p.54-56]. 

For almost 2000 years, two other medicines created by Greco-Roman 

doctors were used: Terra Sigillata (Sacred Sealed Earth), discovered on the 

island of Lemnos, and Hiera Picra (Holy Bitter), which dates back to the time 

of the Asclepian temples. Terra Sigillata according to legend was a white clay 

substance that was dug out of the hillside once a year. The clay was washed, 

dried, rolled to the desired thickness, cut into lozenges, and then sealed with 

the official seal of the priestess of the goddess Diana. Thus, we see the birth of 

the first trademark that ensured the authenticity of a drug that was sold 

commercially from a well-known manufacturer. The main ingredients of the 

drug include fat clay, silica, aluminum, chalk, magnesia, iron oxide and goat's 

blood, with minor changes made to the formula over the centuries. The drug is 

used to dysenterie, fever, poisoning and bites of insects and animals. Terra 

Sigillata was used until the nineteenth century. The main ingredients of Hiera 

Picra (Holy Bitter) were aloe and Canella, over time colocint, mastic, saffron, 

Indian nard, carpobalsam and Asarum were added. Antonius Pachius changed 

the formula, the secret of which was revealed only after his death. The new 

formula included: colocint, opoponax, sagapenum, agaric, white horhound, 

lavender, HErmander, parsley seeds, rosehip, cinnamon, myrrh, round root of 

the puerperium, white pepper and saffron. Holy Bitter was mixed with honey 

or molasses, because it had poor taste qualities. Hiera Picra was included in the 

Pharmacopoeia of the United States until 1870, and in the twentieth century it 

was used in Belgium and England [43, pp. 55-57]. 

Among the abundance of medicinal forms, the Greeks often used 

electuaries or added medicines to confectionery products. Medicinal powders 

were mixed with fruit or honey in a mortar to form a soft mass, which was 

stored in clay pots or jars. If necessary, the pastry was removed from the jars 

with a spatula and formed into a ready - to-use round ball-katapotia, which 

literally translates as «a thing that can be swallowed». Pliny, in the time of the 

Roman Empire, uses the word pilula, meaning a small amount of medicine, 

which was the source of our word «pills». The electuary was licked off with a 

spoon or spatula, or spread on a licorice root or twig, it was less congealed than 

the pastry. Electuary comes from the Greek word «Clacton», which means 

«something to be licking». [43, p. 56-57]. 
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For diagnostics, Greek doctors performed a detailed examination: skin 

color, shape, color and size of the tongue, its tension, the presence of plaque 

and traces of teeth on the edge. Dermatoglyphics, physiognomy (Facies 

Hippokratica), auscultation and palpation were used. Auscultation with the ear 

to listen for certain sounds, such as wheezing, was suggested by Hippocrates. 

He described the noise of the pleura, the wheezing in the lungs, the sound of a 

drop falling when the bowel is perforated. Percussion of the thoracic and 

abdominal cavities was also suggested by Hippocrates. Doctors also used 

palpation of the abdomen and pulse research. 

Founded by Alexander the Great, the city of Alexandria became the 

capital of Hellenistic civilization. It gathered famous philosophers, brilliant 

philologists, mathematicians, astronomers, and doctors who had a rapidly 

growing library. The library of Alexandria, according to Aulus Gellius and 

Ammien Marcellin, had 700,000 volumes located in two centers: one in the 

area of Alexandria known as Brucheion, and the other in Serapion (temple of 

Serapis). The works of Hippocrates were collected and systematized, and 

doctors analyzed the human body, which led to great success in anatomy, 

physiology, and experimental pathology. The Alexandrian pharmacy 

developed in parallel. Among the first physicians to practice in Alexandria, the 

most famous were Herophilus and Erasistratus. we have contributed to the 

development of pharmacy and the creation of new recipes. Herophilus, studied 

anatomy, performed public autopsies, and is also considered one of the 

founders of materia medica. He wrote several lost works, and one of the first 

to put forward the postulate that the disease can not be cured without 

medicines, which, when properly applied, heal, like the hands of God. 

Erasistratus was a physiologist, and his teaching was the exact opposite of that 

of Herophilus. Erasistratus preferred diet, hygiene, gymnastics, and steam 

baths, and was opposed to complex medications and antidotes. He extolled the 

virtues of chicory in diseases of the liver or intestines and carefully described 

its preparation [19, р. 48]. 

To combat diseases of the eyes, ears, and nose, Erasistratus prepared a 

mixture of burnt copper, burnt iron vitriol (Misy), saffron, and myrrh. He used 

women's milk against the bites of poisonous animals and cow's milk mixed 

with honey and salt against paralysis. As an antidote to snake venom, he 

recommended bird brain macerated in wine [19, p. 49]. 

 

 

Pharmacy in Ancient Rome 

 

The Romans borrowed and improved many Greek ideas, they gave the 

world systematic Pharmacopoeia, public health insurance, military hospitals, 

which will not be better until the twentieth century. Public health insurance 

was based on taxes that citizens paid to support local doctors who would treat 
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them. The Romans were highly practical and valued classification and 

organization in the application of ideas [43, p. 58]. 

In the patheon of the Roman gods, there were also gods associated with 

medicine, who were asked for health, and who fought diseases. The goddess 

Karna was considered the goddess of Visceral functions, to appease the 

goddess, she was served a large amount of bean puree. Patients with fever 

prayed to the goddess of smoke and miasma - «infectious principles» that 

caused diseases, lived in the environment and their nature was unknown. The 

goddess Carmenta helped in childbirth. Traditionally, a small number of 

medicines were considered effective, and they were used by the Romans. It is 

believed that the treatment of family members was carried out by the father, as 

the most experienced. If his experience and that of his ancestors were not 

enough, the father of the family consulted with the neighbors. Tiberius, in the 

first century A.D., declared that a man who had reached the age of thirty should 

be his own doctor. L the truth of this statement [19, p. 58]. 

Ancient Rome was characterized by the following features: 

➢ Natural causes explain the disease. 

➢ The highly developed cult of the physical and spiritual beauty of the 

human body led to a high level of hygiene, which was supported by the 

scientific community of antiquity (one of the postulates of Galen stated that 

lbdi will be healthy if they lead a proper lifestyle). 

➢ High level of sanitary development: clean water sources were used, 

water pipes, sewers, and baths were created. 

➢ At Jatreys (private clinics in Ancient Rome) and Valetudinarian 

(military hospitals in Ancient Rome). 

Given the Romans' commitment to strict classification and 

organization in all areas of life, medicine was no exception. Medical positions 

were also in a strict hierarchy. First aid on the battlefield had «capsaries». 

Their name comes from the word «сapsa», the name of the bag in which the 

bandages were stored. Worked in hospitals, «valetudinarias», they performed 

the rough work for receiving and sending the wounded. More complex and 

skilled medical work was performed by «medics» who were part of the legions 

and auxiliary units, and had more extensive knowledge and skills than the 

kapsarii and valetudinarii. During the Roman Empire, urban and provincial 

medicine was also widely developed. The positions of doctors were paid. 

Doctors were called «archiatrists» from the Greek «arche»-beginning, 

«iatros»-doctor - Supreme doctor. At the Imperial court served Аrchiatri 

palatini, in the provinces of Аrchiatri provinciales, in cities - Аrchiatri 

populares. There were from 5 to 10 doctors in the city, depending on the 

population. Doctors were united in Colleges that flourished during the period 

of the Empire. The first Imperial archiatrists in Rome is considered to be 

Xenophon (I century AD) - the personal doctor of the Emperor Claudius. The 
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Emperor said that Xenophon is a descendant of Aesculapius (as the Romans 

called the God of healing Asclepius) and a native of the island of Соs (Greece). 

 

 
 

Figure 31. –   Nurses - capsaries assist the wounded. Bas-

relief on Trajan's column, Rome [40]. 

 

A huge contribution to the history of pharmacy was made by Pedanius 

Dioscorides (about 40-90 ad). He wrote the most authoritative Pharmacopoeia 

«On medicinal substances» or in Latin «De materia medica». He traveled 

widely and studied plants, and was a surgeon in the Roman legions, which 

covered huge distances from Gaul to the homeland of Dioscorides-Asia Minor, 

which allowed him to collect a diverse collection of plants. He described, 

studied, tested, and classified the properties of plants that had medicinal value. 

Its herbarium contains about 600 plants, 35 animal products and 90 minerals 

that could be used to treat patients. He discovered and described more plants 

than Theophrastus and Hippocrates. In modern pharmacy, the medicinal 

substances described by him are still used, such as lanolin, male fern, copper 

vitriol, ammonia gum, hawthorn, aloe, asafoetida, cinnamon, mercury, opium, 

Myrrh, bovine bile and squill. In total, modern pharmaceutical uses 90 

substances described by Dioscorides [43, p. 58]. 
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In ancient Rome, the first doctors were slaves. Before that, all diseases 

were treated at home. The slave doctors became highly valued for their skill, 

and over time it became a practice to release them for a fee. One of the first 

slaves-the doctors, which was released, considered Archagat. In numerous 

documents Dating from about 200 BC there is a description of a «Home for 

help». One of the owners of such a house was a Greek Archagat. The house 

housed a store, a surgery, a pharmacy, and a hospital where the doctor received 

mostly non-wealthy patients, bandaged wounds, and sold medicines. 

Medicines were prepared by the doctor himself or his assistants, under the 

supervision of a doctor. If necessary, it contained seriously ill patients who 

needed constant care and care. In these pharmacies, mortars were used to 

prepare the powder. Mortars were made of agate, stone, lead, or copper. The 

tool for grinding substances were superimposed plates. In addition, shovels, 

spoons, sieves, bronze or bone droppers, and stoves were used for preparing 

medicines. Calcination was carried out in plaster vases; they were also used 

for maceration and preparation of infusions. Pewter vases and clay pots were 

used for storing medicines, in addition, the medicine was stored in boxes made 

of wood or horn, and glass flasks. Scalpels, lancets, cauterizers, bisturis, 

forceps, bandages, compresses, and sponges were used for operations. Some 

believe that Archagat invented a cool patch, made of baked bronze, white lead 

and turpentine. They called him the healer. But for the fact that he used 

cauterization and performed surgical operations, they began to call him a 

knacker and executioner. In fact, doctors quite often used cruel methods of 

treatment, and also often became executioners.  

The Greek physician Asclepiades, who settled in Rome a hundred 

years later, criticized this practice. He was born on Prus in Bithynia, and 

studied medicine in Alexandria. He forbade the use of emetics, widely used by 

the Romans. I was strongly against using black hellebore, copper flakes, 

Euphorbia cyparissias juice, donkey's milk with salt as a laxative. He believed 

that for most diseases, walking, baths, massage, enemas, and wine are quite 

effective as a treatment. He recommended taking wine for fever (because 

patients needed to rise), anxiety (to calm down), lethargic (who needed to be 

woken up) and patients with heart diseases (who, because they sweat profusely, 

had to restore their strength and warm up again) [19, p.53-54]. 

Of great importance for medicine and pharmacy is the work «De re 

medica» in 8 volumes, in Latin, which was written during the reign of Tiberius. 

Its author is the Patrician Aulus Cornelius Celsus (25-50 BC) [19, p. 54]. 

Celsus introduced the term «delirium» into psychiatry, mentions 

«cardiacus» -heart disease, and introduced the use of ligatures for blood vessel 

ligation [43, p.54]. 

Of the eight books in «De re medica», books V and VI are devoted to 

pharmacology. The fifth book is considered a true Pharmacopoeia [19 p. 54]. 
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It consists of a list of medications, with a description of the amount and 

weight that must be measured to prepare a prescription. The book contains 

many recipes and describes their therapeutic use [43, p. 54]. 

Substances are classified by Celsus, and divided into groups according 

to their therapeutic properties: hemostatic (vitriol, incense, alum, vinegar), 

wound healing (Myrrh, snails, crushed shells, cobwebs), maturation agents 

(rosehip, Rowan, bitumen, fat), snacks (cinnamon, Pennyroyal, Bdellium), 

detergents (herbs, orpiment, pigeon blood, horseradish, deer horn, leek), 

corrosive substances (alum,bile nuts, sea foam, bile), substances that consume 

flesh (salt, sediment, various stones), those that burn (vitriol, borax, sheep 

dung), from burn scabs and cut wounds (flour mixed with Rue, leek mixed 

with honey), from caries - Sori [19, p.54]. Sori was made by mixing poppy 

seeds, galbanum pepper and copper vitriol to a pasty state. Celsus described 

medications with opiates [43, p. 54]. Similarly, in the fifth uniga, cataplasmas 

(poultices) are described, which were made by boiling flour in water, turning 

it into a thick paste mixed with gum or wax. The recipe for making trocha and 

pastilles consists of mixing dry ingredients with a liquid such as wine or 

vinegar to the desired consistency. Then this mixture was formed, giving it a 

round or flat shape and left to dry. Celsus also described kachapati, which was 

a pain reliever consisting of Mandrake, henbane seeds, wild Rue and opium. 

Celsus describes the manufacture of suppositories, and the Romans were 

masters in the manufacture of ointments (cerates), as evidenced by the cold 

cream composed by Galen. In any case, Celsus grasped the essence of Roman 

pharmacy. In his book, Celsus also described the four main symptoms of 

inflammation: Calor (heat), dolor (pain), rubor (redness), and swelling 

(edema). In addition, it is here that we find the term «cancer», which he 

introduced, translating into Latin the Greek word Carcinos-crab, which was 

introduced by Hippocrates. During the printing revolution (XV century), 

Celsus ' «De re Medicina» was one of the first books printed after the Bible. It 

was printed in (1469?) 1478 [19, p.54]. 

Another, more famous Roman encyclopedist was Pliny the Elder (23-

79 ad). he systematized the Greek-Roman knowledge in his work «Historia 

Naturalis» in 37 volumes. Many of these books are devoted to botany, describe 

plants, and contain a variety of recipes [43, p. 60]. 

Gaius Pliny the second, Pliny the Elder, who was born in Comana in 

23 ad and died in the eruption of Vesuvius in seventy-nine ad, wrote a lot, read 

and worked tirelessly [19, p. 54]. Pliny was a philosopher, astronomer, 

geographer, botanist, physician, and great warrior. He died while exploring the 

eruption of Vesuvius. The cause of death was the poisonous vapors of the 

volcano [43, p. 60]. 

His collection of works has been reprinted many times and has been 

used as a book of medicine for centuries. He systematized 20,000 observations, 
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quoted 146 Roman authors and 327 foreign ones, studied 2000 volumes, and 

identified the main ideas of 100 authors [19, p.54]. 

Pliny introduced the concept of using plants for human needs, as well 

as the concept of the «signature doctrine». According to the latter, any kastanie 

has characteristics that make it similar to human organs. What it looks like on 

the plant, the organ it treats. For example, honeydew foxes are similar to human 

lungs. Many medicinal properties of plants continued to be used until the XX 

century. His works and concepts influenced the fapmation of Western 

countries until the XVII century [43, p. 60]. 

Of particular significance for the history of medicine and pharmacy is 

Claudius Galen of Pergamum (130-200). He was a doctor of the Roman 

gladiators, and then three Roman emperors. Philosopher, grammarian, doctor 

and astrologer, pharmacist. His ideas dominated pharmacy and medicine for 

more than a Millennium, until the discovery of the microbial theory [43, P. 60]. 

In his works, Galen wrote about everything that interested him, making 

it into a single whole [19, p. 58]. 

Galen was born in Pergamum in 130 ad, and studied philosophy, then 

medicine, first in Pergamum, then in Smyrna, Corinth, and Alexandria. After 

his studies, he practiced medicine in his hometown and in Rome, where he 

treated Marcus Aurelius and Commodus. Until now, there is no consensus on 

the number of works written by Galen, their number varies from 500 to 640 

tact. Many believe that his works, translated into Arabic or Hebrew in 

handwritten form, are still in the libraries of the Middle East [19, p. 58]. Thus, 

Galen is the author of a huge number of works on medicine and pharmacy. In 

his book «On the art of Healing», Galen not only describes 473 medicines and 

methods of their preparation, he writes that a doctor should make medicines 

himself, not allowing others to do it. Pharmacy Galen was divided into two 

parts - iatreon (the place for the manufacture of drugs) and the apotheka 

(storage of drugs). Galen changed the recipe for Mithridates, adding viper 

meat, wine, minerals, and honey, a new version of the drug he called Galen. 

He performed dental extraction by placing opium paste,black pepper, saffron, 

anise, carrot seeds, and parsley in the tooth cavity. Herbs such as Colocynth, 

Elaterium, Hellebore and Skamania, he used as laxatives. As the painkillers he 

used the juice of the poppy, henbane seeds, mandrake. One of the major 

contributions to pharmacy was the invention of a cold cream, which he named 

as unguentum or ceratumrefrigerans. Its ingredients are still used in modern 

cosmetics. In the modern world, the term «galenics» or «galenic preparations» 

is still used, these are preparations that consist of several plant ingredients 

obtained from plant raw materials by extraction, whose chemical components 

complement and enhance the therapeutic effect [43, p.61]. 
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Figure 32. –   An amusing portrait of Galen inhaling the odor of a 

plant; from the frontispiece of Otto Brunfels’ work, Spiegel der 

Artznen... (Library of the Paris Faculty of Medicine, 22860.) [43]. 

 

In 192, a fire destroyed the Temple of Peace on the via Sacra, and with 

it all the large libraries of the Palace, which also contained the manuscripts of 

Galen. Many of his manuscripts were burned in the fire, including a treatise on 

the composition of medicines. But Galen rewrote it. «The beginning of this 

book,»he wrote,» is intended for those who ridicule the power of simple 

medicines and mock those who write that they can benefit various parts of the 

human body, such as the liver, lungs, kidneys, and bladder.» He wrote that any 

food falls first into the stomach, and then into the liver, after which it is 

distributed to various parts of the body. And each product can harm or benefit 

certain organs, not just the entire body. For example, cantharides will only 

ulcerate the lung, without harming other parts of the body. 

He also wrote that substances included in the composition of simple 

drugs can be active, both in their natural state, and acquire certain qualities in 

accordance with the composition [19, p.60]. 
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In addition, Galen argued that the drug should be prescribed taking into 

account the age and physique of the patient, the climatic features of the place 

of residence, such as the weather, air, time of year, and terrain. The success of 

treatment depends on the specific moment of administration of the drug and its 

quantity. In addition, Galen argued that a doctor can better assess the severity 

of the disease if he knew the patient when he was healthy. In his Treatise on 

simple medicines, Galen described not only 473 medicines of plant origin, but 

also medicines of animal origin [19, p.60]. 

Galen was a proponent of doctors making their own medicines for their 

patients, and many doctors followed Galen's advice. However, the Latin 

language indicates that there was a division of labor and specialization among 

doctors and pharmacists. Medicines were manufactured by specialists called 

medicamentarii, pharmacopoei, pharmacotritae or confectionarii. The term 

«medicamentarius» can also describe the person who administers the poison. 

Those pharmacists who manufactured and sold ointments were called 

ungentarii and seplasarii. The people who made spice called aromatari, and 

sellers of dyes - pigmentaria. Pharmacy in Ancient Rome was called-Seplasia. 

There were traveling drug dealers ( Pharmacopolae circumforaneae) and 

owners of their own shops and street stalls (selluarii) in which medicines were 

sold. Thus, there was a strict specialization and division of labor, but Pliny in 

his treatises harshly criticizes doctors for the fact that they do not make 

medicines themselves, but buy them from the seplasarians, without checking 

the composition of medicines and the method of preparation [43, p.61]. 

In modern pharmacy, we still continue to use terms introduced by the 

Romans. For example, the word «recipe» comes from the Latin word 

«recipere», meaning to cook. And the symbol Rx, according to legend, came 

into use during the reign of the Roman Emperor Nero. Nero ruled at the 

beginning of the Christian era, and is known as one of the most cruel of the 

Emperors. During his reign, Christians were severely persecuted, and to 

demonstrate loyalty to Nero, the Roman Empire, and the Roman religion , 

doctors began using the abbreviation of the God Jupiter (Rx), on top of all their 

prescriptions. This practice continues to this day. Other equally well-known 

symbols of pharmacy that are currently used are the mortar and pestle. They 

were used by the ancient Egyptians to prepare medicines, but the Romans gave 

us their name. The Latin term mortarium («a vessel for grinding») translated 

from English means mortar, and pestillum has become the English word pestle. 

As the development progressed, the material for making mortars and pestles 

changed, in the beginning it was wood and baked clay, stone, and then, as 

metallurgy developed, the material for making mortars and pestles became 

metal. The Romans also used a type of sanding device known as a quern. In 

addition, the works of Dioscorides and Galen marked the beginning of the use 

of weights and measures in the pharmaceutical system for the preparation of 

medicines [43, p. 62]. 
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Pharmacy in the Pre-Columbian era in the history of the 

Americas 

 

The Pre-Columbian era refers to the period of time from the Paleolithic, 

when the first settlements appeared on the territory of ancient America, to the 

early modern period, when after the discovery of America by Christopher 

Columbus (1492), a period of colonization and significant influence of 

Europeans on the development and culture of Ancient America, many of the 

indigenous cultures of which were destroyed. 

Other terms that are synonymous with «pre-Columbian era» are 

«precontact», precolonial «or» prehistoric Americas, in Latin America the 

usual term is «pre-Hispanic» [40]. 

There are two highly developed indigenous civilizations of America, 

such as the Mesoamerican civilization (Aztecs and Mayans) and the Andean 

civilization (Incas, Moche, Chibcha) [32]. 

Pre-Columbian civilizations are characterized by the presence of cities 

or settlements, developed agriculture, civic and monumental architecture, and 

complex social hierarchies. By the time of the first permanent European 

colonies (the end of the XVI–beginning of the XVII centuries), many of these 

civilizations had already disappeared, and we get information about them only 

through archaeological research and oral history. Other civilizations were 

modern to the colonial period, some had their own writing, but the Europeans 

considered their texts pagan, and many texts were destroyed. Data about these 

civilizations we get from the few surviving original sources, as well as records 

of Europeans. Many Mayan documents were transcribed or dictated into 

Spanish, giving modern historians glimpses of ancient culture and knowledge 

[40]. 

Modern research has established that Ancient America was first settled 

by Asian nomads who entered the American continent via the Bering bridge, 

now the Bering Strait. For thousands of years, people have spread across the 

continent. The question of the time of human penetration into America remains 

debatable. According to one point of view, the oldest sites were discovered in 

the period of about 50,000 years BC. Another point of view holds that the 

settlements of ancient Americans date back to a later period-about 20,000 years 

BC. Some believe that the settlers appeared about 13,500 years ago. Genetic 

studies estimate the colonization of the Americas from 40,000 to 13,000 years 

ago. In addition, not only one, but several waves of immigration were proposed 

[32]. 

In any case, the artifacts found date back to about 10,000 BC. they were 

found in both North and South America, so the first settlers settled throughout 

the territory of Ancient America by this time. All theories agree that groups of 

https://en.wikipedia.org/wiki/History_of_the_Americas
https://en.wikipedia.org/wiki/History_of_the_Americas
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Paleolithic hunters could have moved from the Asian continent to the 

American continent, moving across the ice from Siberia to Alaska [32]. 

At the earliest stage, around 5000 BC, the inhabitants of the Americas 

were hunter-gatherers. It was at least several thousand years after migration 

before the first complex civilizations emerged. But even with the advent of 

advanced civilizations, there were also underdeveloped civilizations that 

inhabited most of the territory of Ancient America until the XVIII century. 

Numerous archaeological cultures can be identified with some classifications, 

including the early paleo-Indian period, the late paleo-Indian period, the 

Archaic period, the early Forest period, the middle Forest period, and the late 

Forest period [32]. 

 

 
 

North America 

➢ Apache, Iroquois, Cherokee, 

Huron, Sioux, Mohegan, etc. 

➢ They are represented by both 

hunter-gatherers who lead a semi-

nomadic lifestyle, and sedentary, 

agricultural civilizations. 

➢ Differ from Mesoamerican 

civilization in a simpler political system 

and technological development [32]. 

 

Mississippian Culture 

➢ The Mississippian civilization 

appeared around 1000 ad, occupied 

territory along the Mississippi river, and 

reached its peak in 1200-1400 ad. 

➢ A distinctive feature is the 

structure of earthen mounds, which gave 

rise to the nickname «mound builders». 

The largest Monk's Mood mound of the 

ancient city of Cahokia is located in 

Illinois, it was the main ceremonial 

center [32]. 
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Mesoamerica 

➢ Mesoamerica civilization 

occupied the territory from Central 

Mexico to the northwestern border of 

Costa Rica from 2500 BC to 1521. 

➢ The main Mesoamerican 

civilizations: Aztecs, Mayans, Olmec, 

Teotihuacan, Toltec. 

➢ Distinctive features and 

achievements: advanced mathematics, 

astronomy, medicine, writing, pyramid-

temple construction, intensive 

agriculture, high-precision calendars 

and one of the most complex counting 

systems in the world, fine arts, 

engineering, complex theology, the use 

of wheels, copper, gold. Sacrifices and 

bloody rituals [32]. 

 

 

 

 

South America 

 

➢ The most well-known civilization: 

Inky, Kaniaris, Moche, Chavin, Caral, 

Chico, Norte. 

➢ Distinctive features: developed 

agriculture and terraced farming, 

metalwork manufacturing, advanced 

architecture, complex religious beliefs, 

successful brain surgery (Inca). 

➢ Legend of El Dorado-a possible 

basis for the legend of the Golden city is 

the custom of the Chibcha to sprinkle 

Golden sand on the chief, smeared with 

clay. It sprinkled for as long as it does not 

turn into El Dorado, «the Golden man». 

Then the chief bathed in the lake, leaving 

precious gifts at its bottom. Another 

reason could be the ship that is rumored 

to have brought Inca gold to Seville in 

1533 [32]. 
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One of the earliest civilizations (around 2300) is the Olmec. The 

Olmecs had a script that became the progenitor of the Maya script. However, 

their writing has not yet been deciphered. In addition, they produced ceramics 

in abundance, made huge statues carved from basalt. It is still not known what 

caused the collapse of the Olmec civilization. Their decline led to a power 

vacuum from which Teotihuacan emerged (300 BC). The Pyramid of the sun 

built by this civilization is often compared to the Great pyramids in Egypt. 

Contemporary with the greatness of Teotihuacan was the Mayan civilization 

(the period of greatness-250-650 years of our era). The Mayans developed a 

writing system that used pictograms and syllabic elements in the form of texts 

and codices. They developed mathematics, astronomy, and developed a 

calendar. The Mayan civilization is characterized by complex cities. The final 

stage of the history of Mesoamerica was marked by the flourishing of the 

powerful Aztec state. They considered the legendary Aztlán their ancestral 

home. The capital of the Aztec civilization was Tenochtitlan, a city with 

grandiose temples. According to the myth, the Mexicans left Aztlan because 

their God Huitzilopochtli told them to find a new home, and in memory of 

Aztlan, they called themselves Aztecs. The modern name «Mexico» comes 

from their name. There was a huge market in Tenochtitlan that impressed even 

the conquistadors. In 1521, the Spanish invasion led by Fernando Cortez ended 

the Aztecs state, and with it the entire Mesoamerican civilization. The 

epicenter of the Andean civilization was located in the Western part of South 

America in what is now Peru. A distinctive feature of this civilization was the 

widespread use of metals. It is noteworthy that there were not many deposits 

of metals. They also domesticated large animals and created a terraced farming 

system. Since the cultures of the Andean civilization never invented writing, 

we do not have any reliable information about the historical events of that time. 

The Andean civilization includes the Nazca culture, which is known for 

unusual monuments-geoglyphs, giant drawings made on the earth's surface in 

the form of simple straight lines or animals and birds. The drawings were so 

large that they could only be seen from planes. Another representative is the 

Mochica culture, known for its stunning ceramics. Another great culture is the 

Incas, who built magnificent cities and high-altitude fortresses, such as Machu 

Picchu and Vilcabamba, used «knot writing», made jewelry from gold and 

silver [32]. 

In the Mayan religion, the rulers were divine beings. A key element of 

the religion was blood sacrifice and bloodletting rituals to send human energy 

into the sky and receive divine power in return. Creation and rebirth were 

closely related to sacrifice. All significant events (the construction of new 

buildings, the installation of a new ruler on the throne) were carried out only 

after human sacrifices, whose blood was supposed to bring fertility and 

prosperity to society. In some ceremonies, the victim's heart was burned. 
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Despite the significant differences between the highly developed 

civilizations of Ancient America and the less developed ones, the main 

concepts of the disease and its treatment are relatively similar throughout the 

continent. In the worldview of ancient American civilizations, man is an 

inhabitant of nature, who lives in the universe on an equal footing with all other 

creatures. All living things are connected to each other. And certain Forces that 

existed on earth, in the sky, and in the underworld control and protect all life. 

Therefore, everything was sacred and had its own spirit, which could 

temporarily leave the body and travel through the visible and invisible worlds. 

The spirit could be stolen with the help of a shaman and rituals. And if you 

violate the prohibitions of the Forces of the universe or harm a living being, 

then there will be an inevitable punishment. As for the history of pharmacy, in 

all cultures it was characterized by the use of hallucinogenic drugs and the 

dominant role of the priest, who was a healer and a sorcerer in one person. In 

ancient American medicine, religion, magic, and science were inextricably 

intertwined. The cause of the disease was either angry gods, or the black magic 

of some sorcerer. They treated diseases on the one hand with magic, on the 

other, they used amazing knowledge about plants and minerals, bloodletting 

and the purpose of baths [19, p. 32-38]. 

Mayan medicine was based on the concept of Ch’ulel (Life force), an 

energy that comes from a divine source and permeates everything – mountains, 

rivers, plants, houses, people. You can draw an analogy with Ancient China, 

where this energy was called Qi, or Ancient India-Prana. The Mayan healer 

had to balance the flow of Ch’ulel in the body with a prayer that directed the 

Ch’ulel to the right place [30]. 

The doctor who was a shaman was called ticitl, whether male or 

female. He was a good wizard who was approved by society. The tasks of the 

shaman included the fight against evil fate (Soustelle), the treatment of 

diseases. Treatment of the disease began with the fact that the shaman guessed 

the cause of the disease. Most often, the disease was «sent» by the enemy or 

caused by «evil winds», as well as errors in the patient's rituals, prayers, or 

inability to make the required sacrifice. The shaman personified pre-

Columbian medicine and combined in one person the magical elements of 

rituals given to him by the gods, the knowledge of medicines and their 

preparation, which he kept secret [19, p. 32-38]. 

Maya pharmacy was based on the concept of the life cycle and the 

relationship of all life, based on the concept that death brings life, and life ends 

in death. The complex part of this cycle in Mayan pharmacy was reflected in 

the use of plants, which were chosen by healers and formed a special 

connection with these people. 

Mayan medicine was based on the principle that everyone is equal. 

Thus, the shaman, the patient, plants, spirits, and prayers are all equal and have 

the same meaning in the healing process [31]. 
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Mayan healers talked to plants, they chose them, and then tried to 

establish a special relationship, a special bond that helped the healer in treating 

patients, especially in difficult cases [30]. 

The shaman was the most important figure in society, as he not only 

treated people, but also protected them from the machinations of enemies, 

sorcerers, provided the fertility of land and water, as well as successful hunting 

and good nutrition through his prayers and rituals. In ancient America, 

hallucinogenic plants or fungi were widely used.  

 

 

 
Figure 33. –   Mayan 

«mushroom stone» from El Salvador, 

late formative period (300 B.C. to 200 

A.D.); height 13 Vi in. (33.5 cm.). 

(Rietberg Museum, Zurich.) [19, p.32-

38]. 

 

 

Figure 34. –   This early 

sixteenth-century Aztec statue 

of Xochipilli, the ecstatic Prince 

of Flowers was unearthed in 

Tlamanalco, on the slopes of the 

volcano Popocatepetl. The 

stylized glyphs depict various 

hallucinogenic plants. From left 

to right, the glyphs represent: 

mushroom cap; tendril of the 

Morning Glory; flower of 

Tobacco; flower of the sacred 

Morning Glory; bud of 

Sinicuiche; and, on the pedestal, 

stylized caps of Psilocybe 

aztecorum. (Foreman Archiv, 

London.) [19, p.32-38]. 
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They are depicted in abundance in pre-Columbian cultures. The use of 

hallucinogenic plants gave shamans magical powers that allowed them to 

transform into powerful familiars. They could fly through the air, kill their 

enemies with sorcery, foresee the future, and ensure the fertility of the earth. 

Some cultures wore headdresses with terracotta figurines of hallucinogenic 

mushrooms, Nazca paintings often show a water Lily, and a collection of 

stones depicting people crowned with hallucinogenic mushrooms was found 

in Guatemala. The Nazca people already knew cocaine (Erythroxylon coca), 

still widely used by Andean tribes. Three thousand years before our time, tribes 

of pre-Columbian cultures used the hallucinogenic cactus Trichocereus. 

Unlike other civilizations of the Ancient world, pre-Columbian civilizations 

used hallucinogenic plants most widely and regularly [19, p. 32-38]. 

In Mayan medicine, there was a concept of «hot» or «cold»for diseases 

and for treatment. «Cold» illness requires a «hot» treatment, and Vice versa. 

In addition, it was impossible to eat something «hot» after «cold» or Vice 

versa, because this created a shock to the body's systems. Mayan healers 

practiced measuring the pulse to determine whether a person was suffering 

from an illness. Mayan health rituals include a prayer ceremony for attracting 

energy from the Earth and from heaven, and drugs of plant origin.  Since illness 

is a disturbance of balance, the Mayan priests tried to restore balance to the 

body by strengthening the connection with nature and the spiritual realm 

through medicinal plants and ceremonies [31]. 

Patients suffering from chest pain were given corn gruel mixed with 

passionflower stalk (quanenepilli). Pooralea pentaphylla (iztacpatli) fought 

fever attacks, Garry a laurifolia Hartut (chichiquauitl) was effective against 

dysentery, Commelina pallida was used against hemorrhages, Sarsaparilla, 

used for its diuretic properties in the treatment of diseases of the urinary 

system, was used in boiled form against dermatitis and, as a gargle, for throat 

infections. Tobacco, crushed and taken as snuff, was used to fight migraines, 

fainting, numbness and nasal disease [19, p.32-38]. 

Sweat baths were also used to treat Mayan diseases. To do this, saunas 

were built out of stone, water was poured on hot stones to produce steam, so 

the sweating patient was cleansed of his or her sewage. Especially useful were 

considered to be sweat baths for pregnant women [31]. Pregnant women, 

protected by the small female birth deity Ayopechkatl, were supervised by a 

midwife. The midwife checked the baby's position, preparing a steam room, 

and temazcalli, followed by diet women and for childbirth. To speed up the 

delivery, she prepared an infusion of Montanoa tomentosa (ciuapati) and, if 

this proved insufficient, she resorted to a drink called ciuapatlu, made from 

water in which a fragment of the tail of an opossum was mixed, which caused 

a violent birth. Women dying during childbirth compared with the soldiers who 

were killed in battle or in sacrifice [19, p. 32-38]. 
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In Mayan medicine, healing fires were widely used, they consisted of 

the ceremony of burning sacred offerings formed in the mandala, which 

brought relief between the spiritual and physical spheres. Quite often, the 

ceremony of healing fires was held not for one person, but for entire 

communities to make their own sacrifices for their own purposes [31]. 

The Mayan Pharmacopoeia is also rich in preparations from the 

mineral world. Spanish missionary, friar of the Franciscan order, author of 

many works in Nahuatl - Father Bernardino de Sahagun wrote «Historia 

general de las cosas de Nueva Espana» («History of things in New Spain»). 

This research work is a valuable source on the history of pre-Columbian 

Mexico. Father Bernardino belonged to the Mexican College of Tlatelolco, 

founded in 1540, he taught Latin to children of the Indian aristocracy, was 

impressed by the ruins of the Aztec capital of Tenochtitlan. He wrote his works 

in order to preserve the culture and knowledge of pre-Columbian America. In 

his writings, he mentions that obsidian (volcanic glass), ground like flour, and 

applied to fresh wounds or injuries, quickly heals them. He writes about the 

stones, « eztetl - bloody stones» that have the power to stop the bleeding from 

the nose». He writes that he himself used such a stone, and this stone in 1576, 

during an epidemic, revived many people who were losing their life force from 

their nostrils. He put a stone in their hands, and in a few minutes the bleeding 

stopped immediately, and the patients were cured of the disease that had 

claimed the lives of many people in New Spain. He also writes that there are 

many people in the village of Santiago -Tlatelolco who can attest to these facts 

[19, p.32-38]. 

The Incas used sulfur to treat ulcers. To combat gout and hemorrhoids, 

Chacko was used - a white mud speckled with brown spots and diluted with 

vinegar. Collpa, a natural iron sulfate, cured scrofula and healed ulcers. 

Another type of Earth, called «Taku», consumed by an alcoholic beverage was 

effective against bleeding stools. Clear turquoise stone, copacyra, cleansed 

ulcers; crushed Jasper stopped hemorrhoids; white calcareous tuff, Hakke, 

powdered, regulated copious periods, or suppressed blood in the urine; crushed 

green korakavi stone was used as an insecticide; Makai powder (ash or chalk) 

mixed with warm urine was a depilator; bezoar, Elijah was an important 

ingredient in many remedies, especially antidotes; copper vitriol, lipids, closed 

ulcers and old ulcers. An insect belonging to a species of Pseudomeloe called 

chuquichuqui, which, when crushed, produced a wart-killing liquid, and 

which, fried and used as a powder, prevented the spread of ulcerative wounds. 

Yanta-Yanta, another insect turned to powder, was said to have bubbly and 

stimulating properties. Caterpillar cocoons, called musullu, fried and crushed, 

and then mixed with red earth, known as the Armenian bowl, were useful for 

cancer ulcers. Diptera, called cliches, eaten alive, were diuretics and 

stimulants. Larvae accentue increased the milk of the nurse. Oil from such fish 

was used to fight visceral sclerosis and soothe pain in the ears. To reduce the 
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high temperature, a live frog, the Kayara, had to walk over the patient's body; 

if the first one had been placed in the place from which it was taken, it would 

have carried the fever with it. Meat broth and the meat of a small vulture, 

suyuntuya, restored the mentally ill to reason. The Condor was a precious 

source of medicine: the skin of its stomach, when placed on a sluggish 

stomach, helped digestion, its fat relaxed nerves and soothed pain, its wing was 

placed on a woman's belly during childbirth to facilitate delivery. 

Hummingbird meat in powder form cured epilepsy.  Nevertheless, it was the 

vegetable Kingdom that supplied the greatest amount of medicine: roots, 

leaves, flowers, bark, wood, gum, or resin, each of which had its own 

individual medicinal quality. The juice of maize leaves accelerated the healing 

of wounds, and corn, crushed, boiled, and mixed with fermented liquor, was 

used to make soothing poultices. A poultice on the basis of the potato was 

useful for gout. Peanut milk was said to induce sleep. Bean flour was used for 

dysentery and, mixed with crushed garlic, served as a plaster that was applied 

to venomous bites. Indian red pepper soothed acute toothache, and the fruit of 

false pepper produced a fermented diuretic drink, the resin of which formed 

the basis of a mild laxative, anthelmintic and emetic. Peruvian balsam was used 

for embalming, and a rough wood drink taken before meals cleansed the liver 

and spleen, as well as purifying the bladder. The roots of ratanji bleached teeth 

and strengthen the gums. Mint leaves, crushed with egg white, formed the basis 

of a plaster used to keep broken limbs in position. Tobacco root, ground into a 

powder and taken on an empty stomach with a small amount of warm water, 

was prescribed as a diuretic and for use against some pain [19, p. 32-38]. 

The Aztecs also had sleeping pills and analgesics: teonaanacatl, or the 

divine mushroom, caused a pleasant euphoria, and a stronger dose caused a 

deep sleep for several hours; camotl caused apathy and reduced susceptibility 

to pain and external influences. The active substance was a small rhizome 

containing saponin. Another collective method of fighting the disease was 

introduced by the Inca Imperial government. It was a «Situation», one of the 

four biggest holidays of the year. This festival was held every September to 

purify the people and publicly banish diseases. Foreigners, those with torn 

earlobes, hunchbacks, invalids, and all dogs were banished from the city. The 

remaining healthy people observed a strict fast for three days, taking only one 

meal of raw corn and water, and abstaining from all sexual relations. On the 

night before the holiday, each family baked a special kind of bread, which they 

divided into two parts. In one part, they placed some blood from a five-to ten-

year-old child, obtained from a small bloodletting between the eyebrows. 

Before dawn, each member of the family washed thoroughly, then rubbed a 

piece of bread to get rid of the sewage. The eldest member of the family rubbed 

the threshold with bread. At dawn, after these rites were performed, the 

community broke their fast on the portion of bread that had been prepared 

without blood in the dough. Then a member of the Inca Royal family escaped 
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from the heights of the fortress of Saxauamun; as a messenger of the sun, he 

was richly dressed and armed with a spear decorated with feathers and gold 

rings. Four other nobles, similarly dressed and Armed, were waiting for him in 

the main square; they rattled their spears against each other as the messenger 

ordered all disease and misery to be banished from the city and its environs. 

The four warriors (other chroniclers say they were four groups, each consisting 

of a hundred men) left along one of the four paths that divide the Empire into 

four provinces. A quarter of a League away they met other warriors who 

replaced them, and this continued until they were five or six leagues from 

Cuzco, where spears were stuck in the ground to show the evil that had been 

banished. Meanwhile, the residents of the city were shaking their clothes in the 

street with shouts and songs of happiness. The next night, small balls of straw, 

oiled and attached to a rope as long as an arm, were set on fire and swung in 

the air like slings as they were carried through the streets to banish the evil of 

the night, and then they were thrown into the current, which carried them out 

to sea, where they were lost forever. Two days later, the invalids returned and 

the celebrations ended with celebrations [19, p. 32-38]. 

Coca was of great importance in medicine: the juice of its leaves 

stopped vomiting, nosebleeds, and dried ulcers; tea made from its leaves 

softened diarrhea and colic; its leaves, when powdered, were mixed with 

plasters applied to fractures; but, above all, cocaine, elevated to the rank of 

deification, became a necessary form of food for workers, making them forget 

about hunger and giving them strength and energy. The leaves were collected 

three times a year on the warm, humid slopes of the second Cordillera at an 

altitude of about 2000 meters, dried in the sun and then carried in a chap’s bag 

designed specifically for this purpose. The leaf was first mixed with an alkaline 

substance, llipta, which was carried in a small gourd, and then eaten rolled up 

in a ball. Having defined cocaine as «a useless object, fit only for the 

encouragement of Indian superstitions and rites», the 120th Canon of the 

second Synod of Lima in the middle of the sixteenth century tried in vain to 

prevent its use by Peruvians, Chileans, and Bolivians. At the same time, the 

government banned forced labor and payment with Coca leaves in mines and 

plantations, because «this plant is nothing but an object of idolatry, the work 

of the devil. It only seems to strengthen, through the desire of the evil one. It 

has no useful qualities, but, on the contrary, costs many Indians their lives. 

These people, at best, run away from the plantations only with their health 

destroyed. That is why they should never, under any circumstances, or in any 

case, be forced to do such work. On the contrary, they should be taken care of 

and their health and life should be preserved». The plant continues to be grown 

in South America to this day. Numerous hallucinogens were used to give the 

healer a vision of the disease. 

The Pharmacopoeia of the Inca Empire was rich in many other wild 

plants, and the Spanish admiration for the pharmaceutical knowledge of Inca 
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healers was entirely justified. It can be argued that the work of pre-Columbian 

pharmacologists is not yet complete. Among the hundreds of plants, they used, 

some are still little known. Undoubtedly, if these plants were studied by 

scientific methods of the twenty-first century, it would allow to make new steps 

in pharmacological development [19]. 
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Chapter Summary

 
 

 

• Causes of illness - gods and goddesses. 
Healing process - practical and magical 
methods of treatment.

• Key terms - Ea, Marduk, Nabu, Gula, baru, 
ashipu, asu, distillation, cosmetic pigments,
Hammurabi’s Code

Mesopotamia

4000–2000 bce

• Causes of illness - demons. Healing process -
identifying the demon and finding a way to cast 
it out.

• Key terms - macerations, decoctions, 
poultices, liniments and suppositories,the beer 
or wine from the Palm tree , Hammurabi’s 
Code.

Assyria
(1350–612 bce) and

Babylonia
(2000–1350 bce)

• Causes of illness - god, goddess, demons. 
Healing process - practical and identifying 
the demon and finding a way to cast it out.

• Key terms - magic formulas, pantheon of 
gods, magicians and priests, mummy, 
Imhotep, hieroglyphics, papyrus scrolls, 
prayers and incantations, potions, herb teas, 
, poultices,  plasters, creams, inhalations, 
fumigations, suppositories and enemas,  
Ebers papyrus.

Egypt

• Causes of illness - philosophical. Healing process 
- practical and magical methods of treatment.

• Key terms -Vedas, phytotherapy, Susruta, Buddha, 
Doshas, surgical instruments, bandages, anesthesia, 
Hypnosis, Rhinoplasty.

India

• Causes of illness - philosophical. Healing process 
- practical and magical methods of treatment.

• Key terms -Yin and Yang,acupuncture, surgery, 
drugs,  prayer, moxibustion, Ku,  incantations,  
centipedes, fumigations, amulets, Shen-nung, Pen-
Ts’ao, waidan (external alchemy) and neidan 
(internal alchemy), pulses.

CHINA

• Causes of illness - practical and magical. Healing 
process -conjuration or incantation, medicinal 
plants, and surgery.

• Key terms -Persian manuscripts, Gaokerena, 
Avesta, Jamasp, phytotherapy.

PERSIA
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• Causes of illness - divine punishment. Healing 
process - practical methods and prayers.

• Key terms -priest, magic formulas and secret 
recipes, Bible, poultices.

ISRAEL

• Causes of illness - divine punishment and natural
causes. Healing process - practical methods and
prayers.

• Key terms - Olympian gods, Hippocrates,
Dioscorides, Asclepius, theory of four humors,
Aristotle, Nicander of Colophon, electuary, theriac,
poly-pharmaceuticals, Hippocratic Oath.

GREECE

• Causes of illness - divine punishment and natural 
causes. Healing process - practical methods and 
prayers.

• Key terms - multiple gods, public health insurance, 
systematic pharmacopeias, military hospitals, 
materia medica, Pedanios Dioscorides, Celsus, 
Pliny the Elder, Claudius Galen, symbol Rx.

ROME

• Causes of illness magical causes. Healing process 
- practical and magical methods of treatment.

• Key terms - Shaman, pictographs , complex 
religious and ritual system, blood sacrifices, healer 
and  priest or sorcerer , concept of “Life force”, 
ticitl,  hallucinogenic plants, burning sacred 
offerings .

PRE-
COLUMBIAN
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MEDIEVAL PHARMACY IN THE WEST (V-XV CENTURY): 

PHARMACY IN AN AGE OF DOGMA AND CHURCH AUTHORITY. 

The main causes of many health problems in the middle Ages are poor 

hygiene of that period and the lack of basic medical knowledge, lack of sanitary 

conditions,water supply. Sewer pipes in the streets were open and were filled 

with garbage. This waste was dumped into the nearest river, such as the 

Thames. Fleas, lice, and rats thrived in this unsanitary environment. Unsanitary 

conditions were the source of the spread of diseases, one of the most terrible 

was the black death (plague). Medieval diseases were similar to those of the 

modern era, with one major difference – the causes were not identified and 

treatment methods were not defined. The health of people in the Middle ages 

was weak, and the death rate from diseases was high. This was a period of 

Crusades and battles for power and conquest during the hundred Years ' war 

and the wars of The Roses. Siege wars and constant battles were the norm in 

the Middle ages. In addition to diseases, knights and soldiers suffered from 

various wounds and injuries received in battle, such as broken bones, wounds, 

abscesses, dislocations. Wounds were treated in unsanitary conditions, which 

further worsened their condition. Surgeons performed limb amputations if 

necessary, and the stump was cauterized with resin. Another factor that 

worsened the health of the population was poor nutrition. Unsanitary 

conditions and poor nutrition led to numerous health problems in the Middle 

ages, which affected both rich and poor medieval people. Diseases such as 

anemia, tuberculosis, arthritis, rheumatism, dysentery (known as flux), and flu 

(sweating disease) were widespread. Sexually transmitted diseases, such as 

syphilis, were also common. Childbirth was very dangerous for women, as 

many women died during childbirth or suffered from childbirth fever. Despite 

the unsanitary conditions of the middle Ages in terms of waste and garbage 

disposal, personal hygiene was better. People washed, bathed, and brushed 

their teeth. In the Middle ages, soap was used for bathing, which the crusaders 

brought from the Far East. People usually washed in cold water. And only rich 

people bathed in hot water. Ordinary people washed in wooden barrels. The 

medieval castles of the lords had bathrooms. People washed their hands before 

sitting down at the dinner table. At the entrance to the castle's dining room, 

there were wash basins, which were stone basins used for washing hands. 

Since in the Middle ages the only method of dental treatment was to 

pull out a tooth without anesthesia or painkillers (the pain must have been 

unbearable), people attached great importance to dental hygiene. Especially 

women were very concerned about losing their teeth. Because in the middle 

ages there were no false teeth or dentures. Teeth were cleaned by wiping them 

with a rag. Mixtures of herbs or abrasives, including burnt rosemary ash, were 

also used for brushing teeth. 
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 In medieval castles, monasteries and convents there were many 

latrines called the Garderobes or Privy. The Garderobes or Privy were located 

as far away from the interior as possible. They had double doors to reduce the 

smell! For the discharge of water, chutes were provided, which often led to the 

moat of the castle. Toilet seats were made of wood or stone. A big threat to 

health and hygiene was that the floors in the restrooms were covered with 

reeds. After the Black death, a limited number of rugs and mats were 

introduced to replace the reeds on the floor. However, people still preferred 

straw or reeds on the floor instead of carpets, because sweet-smelling herbs 

such as lavender, chamomile, rose petals, daisies, and fennel hid the bad 

smells. The terrible outbreak of the Black death forced medieval people to look 

for a link between hygiene and health [15, p. 90-91]. 

We should also not exempt ourselves from familiarizing ourselves with 

the Byzantine civilization. It is appropriate to recall the fire in the library of 

Alexandria in 641 or the capture of Constantinople by the Turks in 1453 [19, 

p. 62-63]. 

The medieval pharmacy is divided into two traditions. After Galen, the 

pharmacy went two different ways, especially in the Middle ages. Galen's 

traditional pharmacy had an empirical focus. Galen's pharmacy was continued 

by such encyclopedists and doctors as Oribazius of Pergamum (325-403 ad), 

Alexander of Tralles (525-605 ad), and Paul of Aegina (625-690 ad). another 

path was with an emphasis on herbalism, which was started by Pliny and 

Scribonius larg. This path began in folk medicine and advanced the art of the 

Apothecary until the advent of alkaloid chemistry in the early nineteenth 

century [43, p. 67]. 

After Galenism, which is associated with the end of Greco-Roman 

medicine, the flourishing of the Arab or Salernian schools begins. However, 

Byzantium remains the main intermediary between the medicine and pharmacy 

of Muslims and Byzantine Christians, which would not be understood without 

this connection. Many of Galen's students, both in Rome and in Greece, 

confined themselves to repeating Galen's teachings, obscuring them with long 

and useless theoretical discussions. 

 Oribasius of Pergamum (325-403 ce) was born in 325 in Pergamum, 

like Galen, he came from a patrician family, and studied medicine in 

Alexandria under Zenon of Cyprus. In his youth, he gained a good reputation 

and, on the recommendation of his teacher, became a physician and friend of 

the Emperor Flavius Claudius Julianus, called the Apostate. The Emperor was 

called an apostate for trying to revive the pagan religion. In 355, Constantius 

II proclaimed Julian Caesar, married his sister Helen, and sent him as 

commander of the army to Gaul, where there was a persistent and difficult 

struggle with the advancing Germans, who ravaged the country, destroyed the 

cities and exterminated the population. Julian successfully completed the 

difficult task of saving Gaul. He ordered Oribasius to follow him in Galiyu. By 
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order of Julian Oribasius edited and shortened the writings of Galen. Oribasius 

also copied the works of other scientists, wrote a» Medical collection « 

(Collectiones medicae), which was a compilation of the works of ancient 

physicians in 70 books. This became the greatest medical collection in seventy 

books, of which only twenty-five survive. In 361, Julian succeeded Constantius 

and appointed Oribasius doctor Quaestor of Constantinople. In 363, the 

Emperor Julian was killed during a campaign against the Persian king Sapor. 

Oribasius lost his patron, the doctor lost his position, lost all his possessions, 

and was sent into exile. However, the next Emperor returned him to court. His 

exile ended before 369, his property was returned to him, and he married well, 

had four children, and continued to write. The date of his death is unknown. 

More than two-thirds of his works have not come down to us. Galen's synopsis, 

his first work written for Julian, has not been preserved. It is Oribasius who 

first describes the delirium of melancholy called lycanthropy (synopsis XVIII, 

10): «people who suffer from lycanthropy go out at night and perfectly imitate 

the wolves that roam around the graves. This disease can be diagnosed as 

follows: pallor, languid look and dry eyes without tears. You will also notice 

that your eyes are empty, your tongue is very dry, and that there is no saliva 

coming out of your mouth at all. Patients have incurable ulcers on their feet 

because they fight among themselves. These are the signs of lycanthropy. But 

you should know that this disease is a kind of melancholy, which, as soon as 

these signs become apparent, is treated [19, p. 62-63]. 

According to modern medical historians, Alexander of Tralles was 

undoubtedly the greatest of all the Byzantine doctors. He conducted a 

methodical and scientific study of the medical resources of the Mediterranean. 

Alexander was born at the beginning of the sixth century in Tralles (now 

known as Sultan Hissar), a small town in Asia Minor near Ephesus. His father 

was a well-known doctor. He invented a medicine for gargling against 

tonsillitis, which is still mentioned today. His father trained Alexander with 

local craftsmen, and then sent him abroad to master the art of medicine. He 

went to Ephesus, perhaps to Pergamum and Athens, and of course to 

Alexandria, where he studied medicine. Older brother Alexander Anfimov was 

a prominent engineer and mathematician. The Emperor Justinian 

commissioned him to build the Church of Saint Sophia in collaboration with 

Isidore of Miletus. As an erudite doctor, Alexander went to Constantinople to 

join his older brother. The date of Alexander's birth, as well as the date of his 

death, presumably in Constantinople, remains unknown. Alexander believed 

that the primary task of a doctor is to heal the patient or alleviate his suffering 

in any possible way, whatever they may be. James the Psychreste was the first 

Byzantine physician, used Colchicum against arthritic pain. Alexander of 

Tralles, recognizing the learning of this «great man, so completely blessed by 

God in his art,» was able to perfect this medicine. Initially, this medicine was 

given to the patient once and in strong doses, and the drug had its drawbacks - 
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the drug immediately relieved the patient's pain and allowed him to walk, but 

with frequent use it caused inflammation. All those who took this medicine, on 

the same day, after taking food, suffered from stomach problems.  

Alexander Trallessky improved the prescription of the drug, advising 

to mix it with cumin, ginger and pepper, which remove the bad effect of this 

drug on the stomach. Even better, he wrote, is the addition of aloe. He also 

wrote a treatise on intestinal worms, in which he not only classifies them into 

flat, round, or thin worms, but also offers special treatment and food to use 

against each of these types of worms. Alexander of Tralles mentions in his 

work a considerable number of medicines, mainly of vegetable origin, and he 

was able to combine them in a variety of ways, but always with care, in order 

to correct, as far as possible, their respective harmful effects. In all his works, 

he writes that it is necessary to act on the disease gently, with «compassion for 

the difficulties of life», because the art of healing should not neglect the well-

being of the patient. He was a curious enough man, with a wealth of knowledge 

and wide experience, respected truth and generosity, he was a «doctor par 

excellence» and one of the greatest pharmacologists of classical antiquity. 

Paul of Aegina, the great Byzantine surgeon of the seventh century, 

dedicated the seventh and final part of his synopsis of medicine to simple and 

complex medicines. Theophanes Nonnos (X century) doctor of the Emperor 

Constantine VII wrote on the orders of his master a collection of 727 chapters 

on easily available medicines. In the next century, Michael Psellos drew 

attention to the wonderful properties of precious stones in his treatise «on the 

properties of stones». He writes that agate helps with inflammation of the eyes, 

onyx - for melancholy and nightmares, Jasper is useful for headaches, beryl - 

for spasms, etc. Simeon Seth, who may have once been the Secretary of 

Mikhail Psellos, compiled a collection of food values in alphabetical order. 

This is a real medical dictionary in which it describes the qualities of each of 

the products (hot, cold, wet and dry) and details of their therapeutic value. He 

writes that camphor has a calming effect on the kidneys and sperm channels. 

The last physician to leave his mark on the history of Byzantium is also the 

one who seems to be most closely associated with the pharmaceutical art, that 

is, Nicholas Mirepsos, a medicinal master who was born in Alexandria and 

lived in Nicaea, and later in Byzantium, where between 1270 and 1290 he 

wrote forty-eight chapters of his treatise on medicines. He describes 2656 

formulas of complex medicines and a large number of different preparations 

described more drugs than any of his predecessors. His treatise describes in 

detail how to prepare ointments, syrups, plasters, candles, electretes, clysters, 

decoctions, perfumes, collieries, poultices, cerates, pills, aromatics, powders, 

lozenges, juleps, etc. The work of Nicholas Mirepsos or Nicholas the Drug-

Preparer was to become the Apothecary's guide to the entire Western world, 

not only in the Middle ages, but up to the 17th century, and few scientific books 

received such a wide audience. Of course, he was criticized for mentioning 
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everything, including religious or superstitious appeals, as well as for 

confusion caused, for example, by the fact that he recommended arsenic as a 

spice suitable for treating the harmful effects of poisons [19, p.66-67]. 

 

 

 
 

Figure 35. –   One declares that any man who wants to keep both 

his friends and his reputation while practicing medicine has little chance 

of doing so and the other states that medicine consists of a theoretical 

and practical part and that the former has three sections, etc. Bottom: 

Hippocrates and Galen discussing food. One must eat to live and not live 

to eat and the diet is a salutary remedy; after Manfred de Monte 

Imperiale (fourteenth-century author, perhaps from Kaysersberg), Liber 

de her bis et plantis... B.N. Latin MS, 6823, fol. 1 vo. [19, p. 66]. 
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The barbarian invasions in the West emphasized the special character 

of this era, and the Greek spirit disappeared in the West around the sixth 

century, while it lived in the East in a new form of Byzantine civilization. 

Byzantium mediated and allowed Europe to study the science of the Persians, 

Arabs, and Chinese, and preserved classical Greek science, passing it on to the 

West until its decline. Byzantium gathered together a wealth of knowledge, 

passed on its own specifics, but too many texts remained unpublished, which 

still makes it impossible for us to get this knowledge in full. It gave the 

Renaissance more than it received from antiquity, and we might add that 

Byzantium did not die after the Turkish conquest. It continued to influence 

both the conquerors and the West, where this influence was felt several decades 

ago. The Byzantine pharmacy closely follows the Greco-Roman pharmacy, 

since the barbarian invasions of the fifth century managed to penetrate into 

Eastern society only in the XV century [19, p. 62-66]. 

After the collapse of the Roman Empire in 476 ad, the entire course of 

Western civilization seemed to reverse. A vacuum of political power and 

economic displacement has emerged. People fled the cities, seeking protection 

in the countryside from feudal warlords. The conditions were so desperate that 

people were willing to sell themselves and their families into perpetual slavery 

in exchange for some protection from the warlord. In this unprecedented chaos, 

the medieval Church filled the power vacuum. The Church created a new 

worldview that influenced not only the political side of life, but also covered 

all spheres of human activity. The Church explained people's health, illness, 

and suffering in Judeo-Christian terms. The medieval era was primarily an era 

of faith, and faith will play a Central role in the development of medieval 

pharmacy and medicine. The Church took a dominant position in the Middle 

Ages and became a completely dominant social institution, and pharmacy and 

medicine thus became an extension of Church doctrine. According to Church 

dogmas, the causes of the disease were the physical manifestation of sin 

leading to suffering, and therefore the treatment consisted of prayer and 

repentance in search of divine grace, which gave hope for healing. While 

illness was a sign of sin, the altruistic act of caring for the sick became a pious 

act of faith for Jews, Christians, and Muslims. The most famous example of 

Faith healing was that of Jesus and the apostles, who supported themselves by 

traveling through Palestine and healing the sick. St. Luke was a doctor and 

became an inspiring example for many in the desperate times of the middle 

Ages, becoming the patron Saint of doctors [43, p. 65]. 

Another striking example is the twin brothers from Asia Minor, known 

as Damian and Cosmas. Damian was a pharmacist, and Cosmas was a doctor. 

They traveled together, took care of the sick, did not accept payment for 

treatment, and spread the Christian faith. In the fourth century ad, the Roman 

Emperor Diocletian began a campaign of persecution of Christians. During this 

campaign, the twin brothers were arrested and tortured. They refused to 
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renounce their faith and were executed in February 303 ad. After this, the twin 

brothers were canonized and became patron saints of pharmacy and medicine, 

respectively. In these times, most hospitals were built as acts of Christian 

charity. St. Helena-the mother of the Roman Emperor Constantine-opened a 

hospital in Constantinople in 330 ad, and then St. Basil opened a hospital in 

Caesarea, the capital of Cappadocia. St. Epharem founded a hospital for plague 

victims in Edessa in Asia Minor. The first Christian public hospital in Europe 

was founded around 394 ad by a rich Roman woman, Fabiola, who studied 

under St. Jerome [43, p. 65-66]. 

 

 

 
 

Figure 36. –   Saint Comus and Saint Damian. (Strasbourg 1488.) 

[19, p.70]. 
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The period between the fall of the Roman Empire (395) and the taking 

of Constantinople by Mahomet II (1453), generally known as the Middle Ages, 

is undoubtedly better known today than was the case 100 years ago. The 

famous «night of the Middle Ages,» like shagreen, never stops dwindling. The 

Carolingian Renaissance, the European awakening in the eleventh and twelfth 

centuries and the civilization of the thirteenth and fourteenth centuries, without 

diminishing the glory of the great Renaissance, led historians to doubt the 

originality of certain aspects of the latter and to regard as an evolution what 

their predecessors considered a revolution. The fact that the sciences do not 

necessarily progress in the same way as the arts complicates the problem 

further. A rapid look at the evolution of western pharmacy since the fifth 

century will lead us to admit that curious contradictions exist. The invasion of 

the Roman Empire by the Teutons, who were vanquished by the Slavs 

themselves assailed by the Huns, ruined Roman civilization without leaving 

anything comparable in its place. With the triumph of Christianity there 

emerged a contempt for the world of the flesh and the idea that disease was a 

sign of the wrath of God or the hatred of the devil. Were the Jews and then the 

Arabs not considered the Christian’s worst enemy in the following centuries? 

The former were to live apart, deprived of many rights while the defeat of the 

latter at Poitiers in 732 was to be regarded as one of the most significant events 

in Western European history. Now historians also agree that first of all the 

monasteries—in which the most devout Christians were to be found—saved 

the Latin tradition as far as possible and further that Greek learning was passed 

on to the Europeans who had become Barbarians by the Jews and Arabs. Even 

if we are not astonished to see the Jews who were well furnished with the basic 

pharmaceutical ideas scattered about the Talmudic treatises and the fanatical 

Arabs, whose pre-Islamic tribes hardly knew more than a few recipes tainted 

with magic, capable of assimilating, enriching and communicating what was 

essential in Greco-Latin medicine and pharmaceutics, the way in which the 

western Barbarians tasted the fruits of the «Greek miracle» still has to be 

explained [19, p.72]. 

It is true that the Barbarian invasion had raged continuously since the 

third century and that, if the battle of the Catalaunian Fields put an end to them 

in 451, economic recession, political disorder, intellectual and moral 

degeneration were to the order of the day for a long time to come. The sanitary 

conditions of the populations were terrible. An examination of bones dating 

from Merovingian times indicates both rickets and a high rate of infant 

mortality. A reading of the chroniclers reveals the existence of numerous 

ailments despite their imprecision in terms: crippling rheumatism, diverse 

fevers and psychological disorders... not to mention frequent epidemics of the 

plague, dysentery and smallpox. Leprosy was permanently rife [19, p.72]. 

An important phenomenon that arose during the Early middle Ages 

was the emergence of monasteries and convents. The medieval monastery was 
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a closed and self-sufficient community of people dedicated to the cause of God, 

which included a moral obligation to care for the sick. The first of these 

monasteries was founded in Monte Cassino (Italy) in 529 ad. Its founder was 

Saint Benedict of Nursia (480-554 ad). his main idea was to create a religious 

community that would balance the need for solitude and reflection with the 

need to be a member of the community. Benedict paid special attention to 

prayer and divine intervention in the healing of patients. Over time, the monks 

began to work to preserve what remained of the knowledge of antiquity. The 

monks manually copied important texts, including medical texts. One of the 

reasons for preserving ancient medical texts was the call of the influential 

Benedictine monk Marcus Aurelius Cassiodorus (circa 490-585 ad). He 

urged the monks to carefully study the prescription of medicines. He said that 

even if they did not know Greek, they should use the herbarium of Dioscorides, 

which fully described the Flowers of the fields and illustrated them with 

drawings, as well as the works of Hippocrates and Galen. 

Almost every monastery had a herb garden and infirmary. In the 

monastery's herb garden,sage, southern tree, rosemary (rose of Saint Mary), 

Melissa, agrimony, cabbage rose, rose Mundi, Columbine, pears, Rue, red 

pepper, St. John's wort , chicory, orpin, mint, tarragon, thyme, parsley, medlar 

and other herbs were grown. Initially, the monastery's infirmaries were used to 

care for sick monks, but later they began to treat lay people. Bedridden patients 

were treated in separate buildings known as hospices. These hospices also 

served as shelters for the poor. Over time, these hospitals have turned into 

hospices and then hospitals. The earliest hospital in Europe, Hotel Dieu, was 

founded in 1443 in France. In the translation of its name literally means 

«House of God». Despite the decree of the Lateran Council of 1215, which 

forbade monks and nuns to treat the laity, by 1500 there were thousands of 

hospitals throughout Europe, equipped with hospital wards, pharmacies and 

medical libraries [43, p.67]. 

Christian monks not only cared for the sick, but also developed and 

implemented extensive programs of care for abandoned children (foundlings, 

orphans), the infirm, the unemployed, and pilgrims. After the era of 

persecution of Christians, we find large alms-houses and hospitals, such as the 

orphanage of St. Basil in Caesarea (370), the Roman orphanage of the virgin 

of Fabiola in Rome and Ostia (400), the hospice of Samson adjoining the 

Church of St. Sophia in Constantinople in the sixth century, a shelter for 

foundlings Defea Archbishop of Milan in 787, and many others. In later times, 

religious orders of knights and homes for lepers were established. The great 

hospitals of the Arabs in Dshondisapore and Baghdad were built on the 

Christian model [15, p. 99-101]. 

In the Middle ages, religion had a huge impact on all spheres of life. 

Therefore, it was very important for people to perform the last rites and be able 

to confess their sins before death. The Plague epidemic played a huge role. The 
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spread of the deadly plague was rapid, and the death rate was almost 50% in 

isolated populations such as monasteries. There were not enough clergy to 

perform the last rites or provide support and assistance to the victims. The 

situation was so bad that Pope Clement VI was forced to grant absolution to 

all who died of the Black Death. Victims were allowed to confess their sins to 

each other or «even to a woman». The Church could not explain the reasons 

and offer a cure for the deadly disease, and beliefs were severely tested. It had 

such a devastating effect that people started to question religion and such 

doubts ultimately led to the era of the reformation. The plague began in Europe 

in 1328 and continued until 1351, although there were outbreaks over the next 

sixty years. It was believed that the Black Death of the middle Ages originated 

in the Gobi desert. The disease was called the Black death because one of the 

symptoms caused blackening of the skin around the tumors or bubons. The 

black Death was spread by fleas carried by rats or other small rodents. The 

Black Death spread along all trade routes to all countries. The symptoms of the 

Black death were terrible and rapid: painful tumors (bubons) of the lymph 

nodes. These tumors, or buboes, appeared in the armpits, legs, neck, or groin. 

At first, the bubon was red. Then the bubon turned dark purple or black. Other 

symptoms of the Black Death included: very high fever, delirium, vomiting, 

muscle pain, bleeding in the lungs, and mental disorientation. The plague also 

caused the victim to have a strong desire to sleep, which, if given in, quickly 

proved fatal. The victim died quickly-2-4 days after Contracting the deadly 

disease. The death rate from the plague ranged from 30 to 40%. In 1328, an 

outbreak in China caused the population to shrink from 125 million to 90 

million in just fifty years. The decline in the population has led to the fact that 

labor has become more valued. This led to a peasant revolt in 1381. There was 

no cure for the Plague; it was only possible to relieve the symptoms. Headaches 

were relieved by rose, lavender, sage, and Bay leaf. Pain or nausea was treated 

with wormwood and mint. Problems with the lungs were treated with licorice 

and comfrey. It was believed that vinegar kills the disease, it was used as a 

cleansing agent. One of the best ways to treat the plague was considered 

bloodletting. The blood that flowed out was black, thick, and foul-smelling, 

with an admixture of greenish scum. Black death was treated by piercing the 

buboes and applying a warm poultice of butter, onion and garlic. Various other 

remedies were tried, including arsenic, Lily root, and even dried toad. During 

a later outbreak of the plague, in the Elizabethan era, substances such as 

tobacco imported from the New World were used for treatment. At the time of 

the plague, there were people who believed that this was a punishment for sins 

and the only way to show their true remorse was to hurt themselves. These 

were the so-called flaggelants who whipped themselves to show their love for 

God and their true remorse for being sinners. It was obviously not a cure for 

the plague. People were terrified of this disease. People could not explain the 

reasons that caused the disease, and could not find a cure. People became 
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disillusioned with the Church, and its power and influence declined. After the 

devastating outbreak of the Black Death in England (1348-1350), a link 

between health and hygiene seems to have been established. In 1388, the 

English Parliament issued a Statute in an attempt to purify England and 

improve the hygiene of the middle Ages [15, p. 93-98]. 

One of the most significant events of the middle Ages was the 

Foundation of the medical school in Salerno in the tenth century BC. 

In 1215, doctors were recognized as a professional class, and soon after 

they began to form their own guilds. In the middle ages, a doctor had the right 

to his own coat of arms, a doctor was exempt from taxes, and doctors had the 

right to teach and lecture. There is evidence that there were several female 

doctors in the middle ages, although they were not officially qualified. Medical 

faculties of universities did not accept women to study, which excluded them 

from the profession in the late middle ages. But female doctors were needed 

because of a shortage of male doctors, especially during frequent outbreaks of 

the Black death. Unfortunately, many names of women doctors of the middle 

ages are lost. However, all women scientists who wrote books are remembered 

for their contributions to medicine. Abbess Hildegard of Bingen wrote the 

Liber simplicis medicinae (Simple Book of Medicine) in 1160. Another 

famous woman doctor of the middle ages who wrote about women's ailments 

was an Italian woman known as Trotula, who was called Dame Trot in England 

[15, p. 95-100]. 

 

 
 

Figure 37. –   University of 

Montpellier, Faculty of Medicine 

Figure 38. –   Salerno medical 

school was founded on the basis of 

the hospital at the monastery of 

Monte Cassino 

 

Since the time of the Roman Empire, the seaport of Salerno has 

become famous as a health resort. Legend has it that the medical school in 

Salerno was founded by an Ecumenical group that included: Adele the Arab, 

Salernus the Latin, Pontus the Greek, and Elinus the Jew. 
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Figure 39. –   University of 

Padue 

Figure 40. –   University of Bologna 

 

Fragmentary evidence of the Foundation of a medical school in Salerno 

has come down to us. However, Salerno was an ideal place for merging Greek-

Roman and Arab-Islamic medicine, and the Benedictine monastery at Monte 

Cassino is only 70 miles away. Salerno breathed new life into the study of 

pharmacy and medicine, which had not been done since the time of Galen. The 

medical school of Salerno brought together many talented scientists of the 

middle ages. Medical students used for teaching the First text used by Salerno 

medical students called Passionarius Galeni, which was written in 1050 by 

Gariopontus.  Gariopontus was based on the works of Galen, he was an 

experienced teacher and explained the terminology of the great masters of 

antiquity. A similar text called Practica by Petroncellus was also used.  Arabic-

Islamic medicine was taught to students in Salerno by the Carthaginian scholar 

Constantinus Africanus (c.1020-1087), who translated Greek, Arabic, and 

Persian medical treatises into Latin for further study. He translated the 

«Antidotarium» written by Sabbatai Ben Abraham, also known as Donnolo 

(913-970), which introduced Arabic and Islamic material medicine to Europe.  

At the end of the XI century. appeared «Antidotarium magnum «or» Great 

Antidotary», describing 485 prescriptions of medicines, 200 of which were 

simple drugs prepared for the poor [43, p. 67-68]. 

At the end of the eleventh century, Nicholas Praepositus or Nicholas 

Salernitatus became the Director of the medical school in Salerno. He revised 

the «Great Antidotary», systematized it to make it easier to use. For example, 

he reduced the list of complex medications to about 150 and alphabetized them. 

With this work, he set the standard for medicinal products over the centuries, 

including a table of weights and measures, including the now familiar grain, 

scruple, and drachm. He promoted the use of poly-pharmaceutical drugs, 
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including a formula called Potio Sancti Pauli or Potion of St. Paul, which was 

used for epilepsy.   

One of the most important formulas was for spongiasomnifera or 

anaesthetic sponge. The composition of the anaesthetic sponge was as follows 

: opium, henbane, Mandrake, Hemlock, mulberry juice, lettuce and ivy. The 

patient inhaled this from a sponge and then applied fennel juice to the nostrils 

to recover. These preparations were often prepared once or twice a year by 

confectionarus or a stationarus, who worked under the supervision of a doctor 

in a hospital, this was the forerunner of the pharmacy [43, p. 69]. 

In the twelfth century, women attended classes in Salerno.  One of the 

outstanding professors of medicine was the mysterious Trotula or Dame Trot. 

She allegedly wrote De Mulierum Passionibus, a treatise on midwifery. This 

treatise contains advice on all aspects of the child's birth. This work remained 

the final work until the sixteenth century. Historically, authentic information 

about the Sidewalk remains elusive. Some suggest that she was a midwife or 

perhaps the wife of a doctor. Others claim that «Trotula» is the name given to 

describe all midwives in Salerno. She was mentioned in Chaucer's Canterbury 

tales as «Dame Trot». 

 One of the key texts that medical students studied at Salerno was the 

Regimen sanitatassalernitanum or the Salerno Book of Health which was 

written in verses with humor and aphorisms that promote memory. This 

treatise was revised and expanded, it is believed that this was done by Arnald 

of Villanova (1235-1315). The book was first printed in 1480 and contained 

advice on diet and medication.  

In medical schools there was a great influence of scholasticism 

(theology and logic of Aristotle, abstract reasoning, not tested by experience), 

but this influence was always favorable.  The most important scholastic of the 

thirteenth century, Saint Albert Magnus, was also the most important 

physicist of his time. Albertus Magnus (albert Count of Bollstadt, 1193-1280) 

was a Dominican friar and Bishop. He imitated the model of Aristotle and 

translated his works. Studied alchemy-chemistry, his works are collected in a 

collection called Theatrum Chemicum . He is credited with discovering the 

element arsenic and experimenting with silver nitrate. Albert's most 

outstanding service to medicine was to point the way to independent 

observation of nature. The famous scholastic Roger Bacon (1214-94), an 

English Franciscan, gives experience the highest priority in the theory of 

knowledge concerning the natural Sciences, and this with even greater 

emphasis than Albertus Magnus.  

The medical school in Salerno had a huge impact on pharmacy and 

medical education in the late middle ages, as its example inspired the founding 

of other medical schools throughout Europe. Medical schools and universities 

opened in Paris (1110), Bologna (1113), Oxford (1167), Montpellier (1181), 

Cambridge (1209), Padua (1222), Naples (1224), Prague (1347), and Vienna 
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(1365).  The medical school in Salerno was closed by Napoleon in 1811 [43, 

p. 69]. 

Bologna was the main home of scholastic medicine, and already in the 

twelfth century there was a medical school. The most famous doctor was 

Thaddeus Alderotti (Th. Florentinus,1215-95). He was very famous as a 

doctor. Thaddeus Alderotti gave practical clinical instructions . Among 

Alderotti's books was the Consilia, which describes clinical cases with medical 

reports for each case. It also included a record of preventive measures taken by 

the doctor, dietary and therapeutic treatment. Alderotti was a pioneer of this 

type of medical literature.  He also wrote a practical guide for the family doctor 

Sulla conservazione della salute. The Alderotti exhibit in the arduum 

aphorismorum Hippocratis vulmen contains descriptions of dissections and 

experiments in comparative anatomy performed by Alderotti and others. His 

disciple Mondino de Luzzi (c. 1270-1326), also known as Mondinius, 

resumed the practice of public autopsies of dead people forbidden by the 

medieval Church in order to teach students medicine.  For the first time since 

the Alexandrian period (almost 1500 years), he dismembered a human corpse. 

Mondino's method was considered innovative, since he personally performed 

operations and made observations and observations in his notebooks and 

textbooks, before that it was done by two different people-the demonstrator 

(surgeon) and ostensor (pointed out the body parts in question). Mondino wrote 

a treatise on anatomy, Anathomia, based on personal observations. This 

treatise remained the official textbook of all universities for two and a half 

centuries. 

 Padua, famous rival of Bologna. The University was founded in 1222 

under the influence of Bishop Giordano and under the patronage of Frederick 

II at the request of teachers and students who left the University of Bologna 

due to a conflict with their superiors. The University of Padua was one of the 

most famous universities in early Modern Europe. The University strictly 

adhered to Aristotelian logic and science. The University was also an innovator 

in the field of mathematics and anatomy. Bologna was soon surpassed by a 

subsidiary institution. Padua remained a brilliant example of the medical 

school from the founding of the University of Vienna in 1365 until the middle 

of the eighteenth century. The first known teacher was Pietro D'abano (Petrus 

Aponensis, 1250-1320). When he was at the University of Paris, he received 

the title of «Great Lombard». In his major medical work  «Conciliator 

differentiarum» he showed his liberal views and mocked Christian teaching. 

Because of this, he was accused of being a heretic. Guglielmo Corvi's 

«Practice of internal medicine» (1250-1326) was also in great demand, which 

earned him the significant nickname «Aggregator Brixiensis». No less famous 

was Gentile da Foligno (died 1348 of the plague), who performed the first 

anatomical dissection in Padua in 1341. Gentili da Foligno was a versatile 

scholar, a commentator on Avicenna. His commentary work earned him the 
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name Anima Avicennae. For the depth of his thinking, he was given another 

nickname, «Speculator». His most outstanding work has long been considered 

to be the «Advice» (Consilia), in which he, like all clinicians of the scholastic 

direction, stated their observations. The fame of the Padua school was greatly 

increased by the family of physicians of Santa Sofia, who emigrated from 

Constantinople about 1292, and whose most famous members were Marsilio 

(d. 1405) and Galeazzo (d. 1427). Galeazzo, a Professor at Padua, wrote a 

Pharmacopoeia that indicates a completely independent observation in the field 

of botany. In Padua, such figures of the first magnitude of the Renaissance and 

early Modern times as Pico della Mirandola, Nicholas of Cusa, Copernicus, 

Galileo, Vesalius, and the Belarusian first printer Franciscus Skarina studied 

or worked. In 1678, the first woman in the world to receive a Ph. D. was Elena 

Cornaro Piscopia. Since that time the University has adopted the motto: 

«Paduan freedom is universal for all». 

Like Salerno, Montpellier became independent of other schools and 

attached great importance to practical medicine. With the decline of Salerno, 

the importance of Montpellier increased. The main representative of this 

school is the Spaniard Arnold Villanova (1235-about 1312). He did not 

follow unconditionally the teachings of Galen and Avicenna, he leaned more 

towards the school of Hippocrates. Arnold Villanova relied on his own 

observations and experience, applying a more dietetic treatment in therapy than 

the Arabic dogmas. He introduced the systematic use of alcohol for certain 

diseases. He attached great importance to alchemy, developing its popularity 

in the system of Sciences. Other prominent representatives of Montpellier in 

the field of practical medicine are Bernard of Gordon («Lilium medicinae», 

1305), the Scot Gerard de Solo ( «Introductorium juvenurn»); Johann de 

Tornamira (end of the XIV century, «Clarificatorium juvenum») and the 

Portuguese Valesius de Taranta («Philonium pharmaceuticum et 

chirurgicum», 1418). The medical school of Paris, founded in 1180, remained 

far behind Montpellier in terms of medical practice [15, p.100-110].  

As cities became more complex in the twelfth century, the need for 

specialization became apparent and separate guilds emerged. The guilds 

separated pharmacy from medicine. For example, in 1178, the ecclesiastical 

Charter of caur, France, indirectly mentioned apothecaries along with other 

classes of citizens. In 1180, the London Guild of pepper Makers specifically 

named apothecaries as members of the Guild. Several cities in Europe required 

apothecaries (sometimes called especiadors) to take the oath, as in Montpellier, 

France, in 1180. Ordinances concerning apothecaries were passed in 

Marseilles, Avignon, Arles, Melfi, and Venice. Apothecaries were often 

members of guilds that included other vendors, such as herb sellers, 

gingerbread sellers, grocers, perfumers, and pepper sellers. In the middle ages, 

there were traditional rules for all guilds. The rules of the Guild set standards 

for the training of apprentices (clerks) and journeymen, regulate the 
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membership in a Guild was established the standards of production and 

controlled prices for the products. One of the requirements of the guilds was 

to conduct examinations for apprentices to become masters, they had to create 

a masterpiece. A typical masterwork project for an apprentice Apothecary was 

to prepare a complex drug that would meet the standards set by the Guild. This 

type of on-the-job training can still be found today in pharmacist education in 

the form of clerkships, rotations, and residencies. Today's Il Nobile Collegio 

Chimico Farmaceutico Romano in Italy can trace its origin to the Apothecary's 

Guild in the Middle ages [43, p. 69]. 

Between 1231 and 1240, the Holy Roman Emperor Frederick II issued 

a landmark edict known as the Constitutiones, which officially separated 

pharmaceutical practice from medicine. The edict extended to that part of the 

Kingdom of Frederick II, which was called the Kingdom of the two Sicilies, 

but had an impact on the development of pharmacy on the continent. In order 

to protect the population, members of the medical faculty of the local medical 

school known as the Collegium medicum, in this case the medical faculty in 

Salerno, checked all Apothecary shops (apotheca).  Pharmacists took an oath 

that they were required to prepare medicines of equally good quality. Prices 

for medicines and the number of pharmacies that could operate were set by the 

monarchy. This provision increased both the income and social status of 

apothecaries of the time. Doctors and pharmacists were forbidden to conspire 

openly or secretly to share the profits made from any prescriptions, but in 

practice both sides sometimes broke the rules. Any violation of the above 

provisions was punishable by confiscation of the Apothecary's property, and 

gross violations were punishable by death. The edict had a huge impact on the 

development of pharmacy and medicine on the continent, but little impact on 

the development of pharmacy and medicine in the British Isles, as well as in 

the North American colonies [43, p.70]. 

Since religion had a major place in the middle Ages, this was reflected 

in the medicines that were used in that era. Medicine of that time had a mystical 

form, and was a mixture of Galenic humoral theory, mixed with faith and folk 

medicine. Medieval physicians used about 1,000 natural substances, including 

plants, animals, and minerals, often preparing Poly-pharmaceuticals. In the 

middle ages, Terra Sigillata, Hiera Picra and theriac were widely used, but 

other unique medieval preparations were also created. The doctrine of 

signatures was expanded, and from the standpoint of religion, divine 

Providence infused various natural substances with great healing power. Great 

importance was attached to composite Poly-pharmaceutical preparations, 

which were attributed greater healing power than their components 

individually. This idea, derived from Galen, continued with Avicenna and later 

formed the basis of homeopathic medicine, founded by Samuel Hahnemann in 

the nineteenth century. 
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 One of the most popular tools used in the Middle ages was the unicorn 

horn, ground into powder. It was used to treat all diseases, from infertility to 

the plague. Unicorn powder was added to any drink, it was believed that it acts 

as a prophylactic against poisoning. Apothecaries used Oryx horn, rhinoceros 

horn, deer horn, and especially narwhal Tusk. Narwhal tusks were proudly 

displayed in drugstores and became a symbol of the pharmacy.  Another 

medicine that appeared in the Middle ages was Mandrake. Mandrake was used 

as a panacea.  The root of the Mandrake was often used not only as a medicine, 

but also as a talisman to ward off disease and bring good luck to its owner. The 

Mandrake root was a woody substance that often resembled a human form. It 

was often carved into various shapes to give its owner supernatural powers. 

Legends of the middle Ages gave the Mandrake mystical power, and urged to 

collect it with care. Dogs were often used to root out the plant. According to 

legend, the Mandrake made a terrible cry when it was uprooted, so the 

harvester was advised to carry a horn and play it to ward off the terrible cry. 

Europe's fascination with Mandrake continued until the 17th century [43, p. 

70-72]. 

Great importance was attached to astrology. It affected both diagnosis 

and treatment. Astrologers compiled medical charts that informed doctors 

about what not to do for people born under a certain initial sign. According to 

astrology, the human body and the planets are made up of the same four 

elements (Earth, Fire, Air, and water). For the health of the body, it is necessary 

that all four elements are in harmony without imbalance. Great importance was 

attached to the influence of the moon, it was believed that it affects the liquids 

on Earth and the four elements in the human body. When making a diagnosis 

and deciding on a course of treatment, the location of the moon and other 

planets was taken into account.  The zodiac map told doctors when to treat a 

patient, and when not, when to do bloodletting. Bloodletting was a popular 

treatment for many diseases.It was believed that many diseases were caused 

by excess blood in the body. Bloodletting was performed in two ways. If it was 

necessary to release a large amount of blood, the corresponding vein was cut. 

With a small bloodletting used leeches Medicines for diseases were based on 

herbs and potions.  Headaches were treated with sweet-smelling herbs such as 

rose, lavender, sage, and Bay leaf. A mixture of henbane and Hemlock was 

applied to diseased joints.  

Coriander was used to lower the temperature. Abdominal pain and 

nausea were treated with wormwood, mint, and balsam. Lung diseases were 

treated with a mixture of licorice and comfrey. For colds and coughs, syrups 

and cough drinks were prescribed. Wounds were cleaned with vinegar, mint, 

myrrh and yarrow. It was believed that vinegar kills the disease, so they treated 

wounds with it. Mint was used not only to treat wounds, but also to neutralize 

poison. Myrrh was used as an antiseptic on wounds. Battle wounds were 
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treated with Yarrow, or Achillea that are also used to treat headaches [15, p. 

92-94]. 

The Crusades led to the expansion of horizons, as well as the import of 

new natural substances from the East. As a result of contacts with the Islamic 

world, Europeans became interested in the healing properties associated with 

precious stones and gems. With the rise of the Republic of Venice at the 

beginning of the thirteenth century, new natural substances, such as sugar, 

began to be imported from the East, which, due to its high cost, was used 

exclusively in medicine. As the trade increased,aloe, ginger, musk,benzoin, 

cloves, kubebami, camphor, cinnamon, backgammon, opium, pepper, nutmeg, 

and rhubarb became widely used. They were used to prepare medicines. 

Western Europe in the thirteenth century made great strides in the development 

of medicine and pharmacy, universities grew and developed, cities grew 

rapidly, and trade revived. However, during the late middle Ages, several 

extraordinary disasters occurred that threatened the very survival of Western 

civilization. The fourteenth century is called by many historians the time of the 

Apocalypse. Mass peasant uprisings, the hundred Years ' war, and the bubonic 

plague tore the fabric of what remained of the medieval synthesis. The great 

plague still remains in modern memory as one of the most terrible events in 

the history of mankind. In 1347-1351, the plague killed between a quarter and 

a third of the population of Europe. The plague struck a population that was 

completely unprepared for it. Doctors, apothecaries, and the Church could not 

explain the plague and the abandoned patients. The clergy abandoned their 

parishioners to certain death. For example, the Pope left his pastoral duties and 

locked himself in a heated room covered in red for a year. Family members 

rejected their relatives. The corpses were piled up and there was no one to bury 

them. No single institution or individual can provide a satisfactory explanation 

for this collective tragedy. Consequently, medicine and pharmacy, which made 

great strides before the plague, have lost the trust and respect they once 

enjoyed, and it will take centuries to restore their reputation [43, p.72-73].  
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MEDIEVAL ARAB AND ISLAMIC PHARMACY IN THE 

EAST (V-XV CENTURY). 

 

The era known as Islamic medicine or Arabic medicine describes the type 

of medicine practiced in the medieval Islamic civilization that was written in 

Arabic, which was the official language of the Islamic civilization. Although 

Islam originated in Arab civilization, it spread rapidly in the seventh century 

into a great Empire that stretched from India in the East to what would become 

Spain in the West. The point here is that the Islamic world includes many 

civilizations and people who share the Islamic faith, but do not have an ethnic 

Arab origin. In fact, Islamic medicine includes traces of ancient Greek, 

Hebrew, Indian, Egyptian, and Persian medicine, in addition to the discoveries 

made by its own practitioners in the Middle ages. Even before Muhammad 

(570-632 ad), there were contacts between the Arab, Greek, Jewish, Roman, 

Persian, and Indian worlds. In the fifth century ad, Nestorian Christians, 

followers of the recently excommunicated Patriarch Nestor, were expelled 

from Constantinople and established a teaching hospital at Jundishapur in 

Persia. Jundishapur also became a haven for Greek philosophers who fled from 

the Academy in Athens when the Byzantine Emperor Justinian closed it, 

bringing with him Greco-Roman knowledge [43, p.76]. 

In 525, Justinian closed the school in Athens, and the philosophers who 

taught at the school joined the ranks of the erudite Nestorians. Thus, 

Jundishapur was in the second half of the sixth century an intellectual center 

where Greek scientific traditions were supported and enriched by Syriac, 

Persian, and Indian elements. At this school, the first translations of Greek 

works into Syriac were made. The influence of this school was great until it 

was supplanted by Baghdad. The founder of the Baghdad school is Abu Ali 

al-Haris Ibn Asad al-Muhasibi. After being admitted to the court of king 

Khosro, al-Haris had a long conversation with the king, in which he expressed 

his ideas about the elements and humors, the rules of food and sexual hygiene, 

and his attitude to medicines. He believed that as long as health prevailed, 

medicines should not be used, but if the disease appeared, it should be stopped 

by all appropriate means before it took root. He recommended enemas and 

advised using cupping glasses when the Moon was at sunset, in good weather, 

and when the body was disposed of. In Arabia, his knowledge of medicine 

allowed him to heal the sick. Sheikh Jalal al-Din Abu Soleiman Daoud wrote 

a treatise in several parts. The second of the three parts of this work is devoted 

to medicines and food. It begins with some General comments about the fact 

that when treating patients, it is necessary to take into account the age, habits, 

and profession. Therefore, a laxative is not given (if it is not absolutely 

necessary) a very old person, suffering from abdominal bleeding, a small child, 

someone who is tired, who takes a bath or is weak, whose weak constitution 
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that is full, bilious or suffering from ulcers. Also, it should not be given during 

extreme heat or cold and to those who are not used to medicines [19, p. 78]. 

The Arab world, under the guidance of enlightened caliphs such as Al-

Mansur and Harun al-Rashid in the eighth century, saw the value of classical 

ideas and preserved this vast body of knowledge, especially during its Golden 

age from the seventh to the thirteenth centuries [43, p. 76]. 

 

 
 

Figure 41. –   The healing snakes in the Book of Theriac, twelfth 

century. B.N. Arab MS, 2964, fol. 5. 
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One of the greatest scientific achievements that occurred in this Golden 

age was the development of chemistry, an indispensable component of 

pharmacy. Chemistry comes from the Egyptian word «Khem», which means 

«black», referring to the rich black soil on the banks of the Nile river. 

Sometimes chemistry is called black art. Sometimes chemistry is also called 

«hermetic art», after the Egyptian God Hermes Trismegistrus (thrice great). 

The first mention of chemistry appeared in the Roman manuscript Sextus 

Julius Africanus, written in the third century ad. The Arabs added the prefix al 

to the Egyptian word khem, giving the English word «alchemy», which in the 

Middle ages meant the search for the ability to turn ordinary substances into 

precious metals [43, p. 78]. 

In the eighth century ad, Jabir ibn-Hayyan (CA.721-815), known as 

«Geber», became a legendary figure in the development of alchemy. Some 

modern historians of Islamic pharmacy consider Jabir the father of modern 

medical chemistry. More than 200 treatises are attributed to him. Many of them 

date from after his death, leading historians to believe that his work was 

expanded by his students. Heber improved the mortar and pestle, and 

developed tongs, stills, crucibles, and furnaces. He became the «father of 

alchemy» through his descriptions of distillation, sublimation, and calcination. 

Using chemical processes, Jabir brought the entire mineral Kingdom into the 

realm of therapeutics and chemical pharmacy. According to legend, he 

discovered sulfuric acid (Vitriol oil), nitric acid, and silver nitrate. In the 

Islamic civilization, alchemy and pharmacy were separate fields of research. 

However, they had great influence on each other [43, p. 78]. 

The goal of alchemy was the discovery of a panacea or transmutation 

of metals, and although these attempts were futile, these attempts made it 

possible to enrich medicine and begin chemical research. In the eighth century, 

Jabir ibn-Hayyan, who was called Geber in Medieval Europe, tried to find the 

philosopher's stone and the elixir of longevity. His direct successors knew how 

to make alcohol, Aqua Fortis, oil of vitriol, sublimate of corrosion, silver 

nitrate, etc. Heber believed that all things have their opposites or antagonists: 

hot-the opposite of cold, and dry-moisture. In the same way, the elements of 

medicine contradict the elements of disease. Therefore, to combat gallstone 

disease, he recommends pumpkin, serum, plantain mucus. For blood diseases, 

he advises cold or dry substances such as bamboo concretions, vinegar, and 

pomegranates, while onions, wild cress, and honey water are good for atrabile 

diseases. For pituitary problems, he recommends castor oil, Opopanax 

asafetida, and others. It uses cadmium and raw zinc oxide from collieries. 

Arabic doctors of the IX century had at their disposal translations into modern 

language of the main works of Hippocrates, Galen, Dioscorides, Rufus, 

Oribasus, Alexander of Tralles, Paul of Aegina and others [19, p.82]. 

Another important figure in the history of Islamic pharmacy was 

Mesue Senior (ca. 777-837) or John the Damascene, the son of an 
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Apothecary in Jundishapur. Although a Nestorian Christian, he became the 

head of a medical school in Baghdad and the attending physician of six caliphs. 

His drug form became the model for the first London Pharmacopoeia. He was 

opposed to the harsh laxatives used in Greco-Roman medicine, and favored 

the reintroduction of ancient Egyptian and Ayurvedic laxatives, including 

Senna, Cassia fistula, tamarind, and marmalade. Together with his students, 

Mesue also translated the entire corpus of Hippocrates into Arabic, which 

guaranteed the preservation of this important work for posterity. The main 

theme of Corpus Hippocraticum was an emphasis on preventive medicine 

through diet and traditional dietetics. This was the basis for the evolution of 

modern nutrition in medieval al-Andalus. 

Mesue's contemporary was the ninth-century ad scholar al-Kindi (ca. 

796-874) or Alkindus. Al-Kindi had a great influence on the English botanist-

pharmacist/alchemist Roger Bacon (1214-1298), who laid the Foundation for 

the development of scientific method in the West. In his De Gradibus, al-Kindi 

showed how mathematics can be used for the development of pharmacy. He 

developed mathematical scales to measure the strength of drugs. Methods 

developed by al-Kindi have led to the ability to quantify the degree of heat or 

cold in a drug in the pharmacology of humors. This methodology is still used 

today, for example, the modern Scoville unit (SU), which measures the degree 

of Hotness (heat) in the pepper family in the range from zero to more than 

250,000 SU in pure capsaicin, a compound that gives heat to chili peppers [43, 

p.77-78]. 

Another scholar was Abu al-Qasim al-Zahrawi (936-1013), or 

Albucasis , who wrote «Kitabal-Tasrif» or «The Method of Medicine», 

containing a treatise called «Liber Servitoris», an influential work on medical 

chemistry. Albucasis highly valued surgery (unlike most doctors of the time) 

and quite often used surgical methods of treatment. In the book, Albucasis 

warned that a surgeon should know anatomy well. In this regard, he quoted 

Hippocrates, who said that there are many doctors by rank, but few by skill, 

and especially in surgery. The first Chapter of the great Arab doctor devoted 

to cauterization. This therapeutic method was not at all persecuted by the 

Muslim canons at that time, unlike others. The second Chapter dealt with 

methods of treating wounds, bloodletting, and dissections (in the description 

of about a hundred operations), and the third Chapter — the doctrine of 

fractures and dislocations. 

One of the important achievements of Albucasis in surgery was the use 

of suturing tissues using threads made from the intestinal wall(in fact, this is a 

modern catgut). Even then, he noted that these threads were subsequently 

resolved almost without a trace. In the treatment of severe, but not uncommon 

for that time, complications of wounds — gangrene, Albucasis advised as early 

as possible to resort to amputation. He was the first to use the term «cataract», 

was engaged in research of this disease, successfully treated it. Albucasis was 
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known for inventing many medicines, including one for treating the common 

cold, which he called Muthallaathat, which was made from camphor, musk, 

and honey that resembles today's Vicks Vapor Rub. He also developed nasal 

sprays, hand lotions, and mouthwashes. He also invented a medical band-aid 

and band-aid. Albucasis ' work leaked to the West and became a standard text 

in several European medical schools over the centuries [43, p. 78] 

In the tenth and eleventh centuries A.D., a surgeon, a doctor and a 

philosopher of the Arab school effectively contributed to found the art of 

modern pharmaceutics. Surgery was hardly practiced in tenth-century Spain, 

nevertheless it made famous Abul-Quasim az-Zahrawi, or Albucasis in the 

West—a fame that was largely posthumous. Albucasis, who was born in 

Cordoba around 926 and who, according to Leon the African, died in 1013, 

taught how to cauterize cuts and ligature arteries, how hemostatic substances 

should be used and gave precise details concerning certain operative 

techniques. His authority was constantly invoked by the surgeons of the 

Middle Ages, but today historians of surgery judge his contribution to science 

rather weak. In his capacity as a doctor, he had the grace and kindness to keep 

his home open day and night with his yard always full of the poor waiting for 

his help. As a writer, his thirty-volume medical encyclopaedia, Kitab al Tasrij, 

has one part devoted to surgical practice (the former being translated by Gerard 

de Cremone in the twelfth century), but he seems to have concentrated on 

compound medicines (Books 23 to 30), simple medicines and foods, 

synonyms, substitutes, weights and measures. The twenty-eighth book deals 

with simple medicines and divides them into three classes according to their 

animal, vegetable or mineral origin. Not only does it give precise indications 

for their preparation, but it also shows how remedies should be stored and the 

material of the recipients best suited to hold them. About the same time—the 

second half of the tenth century - the doctor Mohammed ben Ahmed ben 

Ettemery, or simply Teminy, became known in Iraq due to his knowledge of 

simple medicines. He wrote several treatises on the theriac and a great work 

on foods and simple medicines, the Merched. In Chapter 11 he deals with dew 

and how it varies according to the air, the place, the land and the plants on 

which it falls, and on bitumens he pays special attention to the mummies and 

bitumen of Judea. Chapter 12 treats salts and clays. Chapter 13 metals, and 

Chapter 14 stones [19, p.83-84]. 

One of the greatest doctors of all time Abu Bakr Muhammad ibn 

Zakariya Razi (865-925) or Rhazes. He was born in Persia and spent his early 

years working in a pharmacy and studying music. After visiting the hospital, 

he decided to devote his life to studying medicine. Well read in many subjects, 

he was well versed in Greek, Indian, and Persian medicine. Rhazes wrote more 

than 200 treatises. His greatest work was a 14-volume medical encyclopedia 

known as al-Hawifi'l-tibb or Continens (Comprehensive Book of Medicine). 
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This work, like the treatise of  Hippocrates, was probably started by Rhazes 

and supplemented by several generations of his students [43, p.78]. 

His main work «Continent» is a review of medical knowledge of the 

time and original research by the author. Rhazes listed medicinal plants that 

were used in his time, and taught the art of preparing plant extracts to obtain 

thickened fruit juice from them, the art of obtaining mucus from plantain and 

composing ophthalmic lotions [19, p. 82]. 

He taught at a Medical school in Baghdad and attracted international 

attention, including students from as far away as China. Its merit is the 

introduction of case studies, separate wards in hospitals and the use of tablets 

when prescribing medicines [43, p. 78]. 

This sage, who died poor and blind in the first half of the tenth century, 

was the Director of the hospitals of ray, his native city, and Baghdad. He wrote 

more than 200 works on a variety of topics [19, p. 82]. 

He prepared butter from eggs by squeezing their yolk and oleum 

scropionibus, treating Scorpions with almond oil and unguentum ciegyptiae, 

mixing Flores d'aeris with vinegar, honey, and fat filler. It is also appropriate 

to mention the work of Ali ibn al Abbas on pharmacy in his treatise « Kkitab 

al Malaki (the Royal Book) and the treatise of Abu Muwaffaq Mansour Harawi. 

It describes no less than 585 different medicines, some of which are borrowed 

from Indian pharmacology. However, the figure of Rhazes remains one of the 

Central figures in Arabic pharmacy, adequately indicating that in the tenth 

century, Arabic pharmacy is freed from those who are unable to follow new 

directions, and follows the paths of Greek medicine and pharmacy, enriching 

and systematizing the entire body of Greek knowledge [19, p. 82]. 

Rhazes was the first doctor to distinguish measles from smallpox 

through his in-depth clinical observations and case studies. Rhazes divided 

medicine into three areas: public health, preventive medicine, and disease 

treatment. He was incredibly close to understanding the microbial theory. One 

day, he was asked to choose a site for a new hospital. He knew from experience 

that wounds heal faster in some places than in others, and he tested this in an 

experiment. He hung pieces of meat in various places around Baghdad. He 

chose the place where the meat decomposed least to build a hospital. Despite 

the fact that he received substantial fees from his elite patients, Rhazes died a 

pauper. He donated his fortune to help those in need [43, p. 79]. 

Thus, the Persian Abu Bakr Muhammad ibn Zakariya Razi, called ar-

Razi or Rhazes, can be considered one of the first masters of Arabic medicine 

[19, p.82]. 

Another Persian physician / philosopher who was to leave his mark on 

the history of pharmacy was Abu Ali Hussain ibn Abdullah ibn Sina (980-

1037) or Avicenna. He was a genius child, by the age of ten he had memorized 

the entire Qu'ran, and by the age of 16 he had graduated from medical school. 
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 He wrote more than 200 medical treatises; the most significant of them 

was Kitab al-Qanun, or the Canon of medicine , a comprehensive medical 

encyclopedia devoted to almost all aspects of medicine. The Canon was one of 

the first books to put medicine on the path of evidence-based medicine. The 

Canon called for experimental use and testing of drugs for their effectiveness. 

Two volumes are devoted to pharmacy, one to simple drugs, and the other to 

compounds, including a cancer compound called hindiba. Avicenna's constant 

contribution to pharmacy was the gilding and silvering of pills to make them 

easier to swallow. The pharmaceutical concepts of the Canon were a practical 

guide for pharmacy until the 17th century. But the Canon is still printed and it 

still plays an important role in medicine practiced in Central Asia. Avicenna 

wrote a small book devoted exclusively to the treatment of cardiovascular 

diseases. It was discovered that one of the simple drugs described in this 

specialized book has beta-blocker activity. Beta blockers are a class of modern 

antihypertensive drugs first introduced in the 1960s by sir James White Black 

(1924-2010). Black received the Nobel prize in medicine and physiology in 

1988 [43, p. 79]. 

Avicenna also wrote astronomical and philosophical treatises, the 

treatises on medical tonics, about aximili and alchemy. Eight of his sixteen 

medical works are written in verse, which is exceptional for learned writers 

even in the Middle ages. By medicines, he distinguishes those that banish 

harmful humors, those that take possession of the temperament, rid it of 

humors, free it from blockage or weaken it, those that burn, pollute, bring 

disease to the head, harden, clog, attract, dilute, excite, granulate the flesh, and 

those that leave scars. He writes that Scammonia radically removes yellow 

bile, but it must be taken by mixing it with quince to neutralize its harmful 

effects on the stomach and liver. Other laxatives that evacuate yellow bile are 

aloe combined with Bdellium or tragacanth gum, yellow Mirobalan, Cassia 

pith, and Indian tamarind. To expel phlegm, he recommends colocint pulp, 

improved by Bdellium; to evacuate black bile, Senna, fennel, rubbish, black 

Myrobalan bark, Fumitoria, and Borage. Avicenna explains: «Simple 

medicines should be administered as long as they are effective, and complex 

medicines should only be used for the following reasons: when the disease 

itself is complex (for example, a disease caused by phlegm or yellow bile), the 

medicine should be improved (with honey) by giving sweetened food and 

adding something to enhance its effect if it cannot reach the diseased organ. 

You need to make it easier to swallow and even help it pass through the 

intestines. If you are using a compound medicine, carefully plan its 

composition. Take a dose of each laxative, counting the doses and neglecting 

nothing, rub with each simple medicine that improves it, and mix them 

together. Then divide it into doses and repeat this for all the compound 

medications. Enter several times into the drinks, and leave the rest for later». 
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Among the medicines that are cooled and knitted, he selects Myrtle, 

sumac, Mirobalan, iron slag, coral, Armenian clay, blackberries, dragon's 

blood, nutmeg bile, pomegranate flower mixed with the ashes of burnt ivory, 

cinnamon with plantain... Among those simple medicines that warm, but are 

not laxatives, are soap, incense, pepper, cardamom, peppercorns, mint, 

cinnamon, wormwood, nettle, Stavesakr, oregano, lichen, amber, Melon with 

rubbish, ginger, gentian, Peony, varnish, dill, corn poppy, common star Thistle, 

etc.Medicines that bring diseases to the point, warm and viscous as fat, resin. 

Pine resin, oil and wax are mixed, the oil is whipped in hot water or wheat is 

cooked in oil. Emollient medications that are warmer than the organ to be 

treated are Galbanum, Bdellium, ammonia gum, Storax, and the bone marrow 

of the antelope's tibia. Black nightshade or foam, cold and wet, are medicines 

that harden. The roots of lilies and Narcissus, Natron, capers and lupine open 

the pores and vessels. Broad beans, honey, and sweet almonds are cleansing 

medicines. Castor oil, Chamomile, Rue and fennel swell. Garlic and onions 

open the openings of vessels, etc. In this Golden age of medicine and pharmacy 

in Islamic countries, it would be appropriate to mention the names of other 

doctors who worked on pharmacology. In Persia el Birouny (from Birun, a 

city in India), a friend of Avicenna, wrote a treatise on the natural history of 

medicine, in which he studies the medical use of stones, in particular. 

Miskaouih wrote a treatise on simple medicines, beverages, and cooking. In 

Iraq, Jacobite Christian Mesue the Younger studied in extant writings 

corrective medications, simple medical laxatives (54 in total), complex 

medications, and appropriate medications for each specific disease. In Spain, 

Abul Motharref Abderrahman ben Mohammed ben Abd el Kebir ben 

Iahya ben Ouafed Ellakhmy, or simply Aben Guefith, gave recipes for rinses, 

confections, potions, fumigations, poultices, collieries, robes, lozenges, pills. 

Oddly enough, he prescribed rice cooked with rose water, roast pigeon, canned 

quince, drinks made from pomegranate water with sugar, and so on. for the 

treatment of lost kings. He draws our attention to a drug recommended by 

Frankish doctors for the treatment of stomach and liver problems, made from 

cloves, galangal, cinnamon, rosehip, mastic, ginger, saffron, rhubarb, agar, 

aloe, etc., given in the form of tablets. The geographer el Bekry described 

many medicinal plants in his texts. Finally, Constantine the African deserves 

special mention. He was a scholar and a great traveller who ended his life in 

Monte Cassino, where he was the first to translate into Latin not only Arabic 

authors, but also Greek writers, and therefore played an important role in the 

revival of the medieval pharmacy in the West. While in the East in the XII 

century, one crusade followed another, foreshadowing trouble, Islamic science 

continued to flourish both at home and in Cordoba, almost throughout the 

Iberian Peninsula and in North Africa [19, p. 82-86].  
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While the works of Rhazes and Avicenna received praise from many, 

there was room for skepticism and controversy in Islamic medicine. The first 

to openly challenge the accepted wisdom of the great masters of medicine was 

Ibn Zuhr (1091-1162) or Avenzoar. He opposed the use of astrology and 

mysticism, which for centuries influenced pharmacy and medicine [43, P. 79-

82]. Avenzoar is the name of a noble dynasty of Arab doctors, numbering six 

generations, who were court doctors. Ibn Zuhr was in the third generation, 

lived at the court of Abd al Mumin, the first of the Almohades Caliphs, and 

died in 1162 [19, p.86]. 

Ibn Zuhr was born in Seville and grew up among the rich culture of 

medieval al-Andalus as a highly erudite man. His book «Kitab al-Taisir» 

(Book for the Study of Therapeutics and Diet) described specific States of 

illness and challenged some of Galen's teachings. It is believed that he was the 

first to conduct drug tests on animals. He also tested surgical procedures on 

animals and performed autopsies on humans. In another book, known as 

«Kitab-al-Agdiya» (The book of food), he described not only the culinary and 

nutritional aspects of food, but also the preventive and curative properties of 

food. The science of dietetics that developed in the Islamic alandal, thanks in 

part to Ibn Zuhr, has proven to have tangible health benefits. It has reached our 

times in the form of a General dietary scheme called the Mediterranean diet 

[43, p. 79-82]. 

He was elected to prepare a great Theriac for Khalifa. He has the idea 

of treating the constipation of the Caliph Abd al Mumin with grapes from a 

vine that he sprinkled with a laxative solution a few months ago, and then 

forced the Caliph to eat the grapes. Some believe that one of his students was 

the famous Averroes (Ibn Roschd, 1126-1198), undoubtedly the greatest name 

of Moorish Spain. This philosopher was also a great physician and friend of 

Avenzoar, versed in the art of preparing medicines. Book 5 of his treatise on 

General medicine - the Koullyat-is dedicated to medicines and food. He is also 

the author of small works on simples, laxatives, and teriac [43, p. 79-82]. 

According to other sources, Averroes was a friend and colleague of 

Avenzoar. Averroes was a skeptic, questioning the immortality of the soul, 

which led to the banning of his works among both Muslims and Christians. 

Aabu'l-Walid Muhammad ibn Ahmad ibn Muhammad ibn Rushd (1126-

1198) or Averroes was better known to history as a philosopher. But he also 

has writings on medicine in which he questioned the theoretical medicine 

promoted in the Avicenna Canon, and promoted his own work on pharmacy 

called «al-Kulliyat» or «Book of General principles». The diet at Kulliyat 

included recommendations on the amount and frequency of meals, the order in 

which various foods were consumed (for example, salad or soup as a first 

course to promote digestion), and the modification of the diet depending on 

age and health status. Together, the works of Avenzoar and Averroes were 
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translated into Hebrew and Latin and became known under the common name 

«Colliget».  

Averroes ' most famous pupil was a Jew of Spanish descent, known as 

Rabbi Rabbi Moshe ben Maimum (1135-1204) or Maimonides. He was 

forced to flee his native Cordoba due to religious persecution, and Maimonides 

sought refuge in Morocco, eventually settling in Cairo, where he became 

Saladin's physician. While holding this high position, he became interested in 

Theriacus and Mithridates and wrote a treatise on the toxicology and treatment 

of venomous bites. While he wrote a number of medical treatises, his most 

famous was the «Oath and prayer of Maimonides», containing the immortal 

and oft-quoted phrase: «May I never see in a patient anything but my fellow-

sufferer». In this vow, we see a fusion of ethics and medicine. 

The oath and prayer of Maimonides [43, p.81-82]: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

« Thy Eternal Providence has appointed me to watch over the life and 

health of Thy creatures. May the love for my art actuate me at all times; 

may neither avarice, nor miserliness, nor the thirst for glory, nor for a 

great reputation engage my mind; for the enemies of Truth and 

Philanthropy could easily deceive me, and make me forgetful of my lofty 

aim of doing good to Thy children. May I never see in the patient 

anything but a fellow creature in pain. Grant me the strength, time, and 

opportunity always to correct what I have acquired, always to extend 

its domain; for knowledge is immense and the spirit of man can extend 

infinitely to enrich itself daily with new requirements. Today he can 

discover his errors of yesterday and tomorrow he may obtain a new light 

on what he thinks himself sure of today. O God, Thou hast appointed 

me to watch over the life and death of Thy creatures; here I am ready 

for my vocation. And now I turn unto my calling. O stand by me, my 

God, in this truly important task; Grant me success! For ___ Without 

Thy loving counsel and support, Man can avail but naught. And for Thy 

creatures, O, grant _____ That neither greed for gain, nor thirst for 

fame, nor vain ambition, May interfere with my activity. For these, I 

know are enemies of Truth and Love of men, And might beguile one in 

profession From furthering the welfare of Thy creatures. O strengthen 

me. Grant energy unto both body and soul That I might e’er unhindered 

ready be To mitigate the woes, Sustain and help The rich and poor, the 

good and bad, enemy and friend. O let me e’er behold in the afflicted and 

suffering, Only the human being». 
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One of the distinctive features of Islamic medicine in the Middle ages 

was the introduction of a new form of pharmacy literature in the form of 

formulary that served as a guide for pharmacists when composing prescriptions 

for medicines and for their medical use. The formulary were arranged 

alphabetically for ease of use. These formulary were a practical guide for 

pharmacists. The first formulary was «Saburibn-Sahl's al-Aqrabadhin al-

Kabir», which appeared in the middle of the IX century. This was followed by 

ibn - ' Abdrabbih's al-Dukkan or «The Apothecary Shop» in the tenth century, 

in which medicinal forms for various medicines were discussed. Al-Biruni's 

(973-1050) «Kitab al-Saydanah fi al Tibb», or « The book of pharmacy in the 

art of healing», describes more than 1000 medicines, but more importantly, 

describes the role of the pharmacist, his duties and functions. This formulary 

showed that apothecary or sayadilah appeared as an integral part of Islamic 

medicine. Ibn-al-Baytar (approx. 1188-1248) from Spain wrote a more 

extensive formulary called « Kitab al-Jami «, in which he described 800 

preparations of plant origin, 145 mineral preparations and 130 preparations of 

animal origin. In addition to the formulary intended for pharmacy stores, there 

were forms written for hospital pharmacies, the most significant of which was 

the Minhaj al-Dukkanwa Dustur al-’yan or Hospital form. It was written by 

the Jewish doctor al-Salidibn Abi'l-Bajan, who practiced at the Nasiri 

hospital in Cairo in the 13th century. Starting in the ninth century, pharmacists 

wrote prescriptions to doctors in Islamic hospitals, such as the Nuri hospital in 

Damascus. In the twelfth century, apothecaries often assigned their staff to 

hospitals such as the one in Marrakesh. The hospital formulary may have been 

the largest form written in that era. It began as a treatise written by a concerned 

father who wanted to pass on his experience as an Apothecary in Cairo to his 

son. In addition to being a valuable formulary on how to prepare medications, 

the guide advised pharmacists to keep their stores clean, well-stocked, neat, 

and attractive. Apothecaries were advised to keep their profits moderate, to be 

friendly, honest, thoughtful, slow in anger, modest, and patient. With the 

development of science, apothecaries flourished in the Islamic world. Progress, 

development of alchemy, and the trade in medical drugs created a need for 

qualified specialists who could prepare increasingly complex prescriptions 

independently of doctors. Under these conditions, pharmacists were 

recognized as specialists with a pronounced specification and function. By 

order of the Caliph, Abu Coreisch Isa al Szandalani opened the first pharmacy 

in Baghdad around 762. These pharmacies were open Windows with a counter 

filled with glass and earthenware jars. Behind the counter were scales, mortars, 

and other tools for preparing medicines. Dakakin al-sayadilah, or educated 

pharmacy owner, eventually became different from traditional sayadilah or 

attarin (spicers) , who often had no formal education [43, p.82-83].  
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PHARMACY DURING THE EUROPEAN RENAISSANCE  

AND EARLY MODERN ERA (XV-XVII CENTURY). 

The Renaissance or «rebirth» in the late fifteenth and sixteenth 

centuries proved to be a landmark time in world history for the discovery of 

new ideas and places [43,p.87]. 

It began with close study of classic texts and was critical of old 

translations. There was a greater interest in how the human body worked based 

on observation and dissection. Artists attended dissections of human corpses 

and did wonderful illustrations for medical books. Return of classical texts led 

to a renewed faith in the four humours theory and treatment by opposites [7, 

p.43]. 

In the fourteenth century the population of Europe diminished and the 

mental health of a significant number appeared to be dangerously affected. 

Some have found the cause in the collapse of the feudal system and the conflict 

between France and England which was just beginning and which was to last 

100 years; others talk about the economic crisis and the failure of religious 

ideals. All historians mention the famous Black Death which originated in 

China and made its way west to the Black Sea and the Mediterranean, striking 

Constantinople in 1347. Bagdad is thought to have lost 500,000 people in three 

months and Cairo 10,000 in a single day. The same year saw Crete, Genoa and 

the South of France affected and the following year over half of Europe. In 

1350 the plague reached Scandinavia, the Baltic, Poland and Russia. It is said 

that the population of England fell from three million seven hundred thousand 

in 1350 to two million in 1377. Certain Italian cities lost more than half of their 

inhabitants. Crete had to be recolonized. In Alsace over 300 localities were 

deserted and the surface area of arable land took until the eighteenth century 

to regain its previous dimensions. Around Avignon 60,000 corpses were 

counted in three winter months... It has been rather rashly deduced from these 

facts that doctors were incompetent and pharmaceutical preparations were 

ineffective [19, p.123-124]. 

The Great Plague claimed many victims and not all of them were 

people. The type of thinking and institutions that had dominated the Middle 

Ages failed to explain the utter devastation the plague had wrought and had 

failed to protect what proved to be a very vulnerable population. To be sure, 

for generations the plague continued to affect those who survived its wrath but 

the survivors began seeking new answers to the eternal questions about life and 

its meaning [43, p.87]. 
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Figure 42. –   A doctor’s dress from the Lazaret of Marseille in 

1720; from A.-B. Clot-Bey, De la peste observee en Egypte, Masson, 

Paris, 1840 [19, p.128]. 

 

The great Guy de Chauliac tells us: «The plague was something futile 

and shameful for doctors, all the more so since they dared not visit the sick for 

fear of being infected. Whenever they did visit them, the doctors were virtually 

useless and earned nothing, for all sick died—except for some towards the end 

who escaped with mature buboes... I dared not refuse to visit myself for fear 

of being slandered, but living in constant fear I survived as best I could...» Yet 

Guy de Chauliac caught the plague «as the death rate began to fall» and 

escaped by the skin of his teeth. In the year 1348 Philippe de Valois asked the 

College of the Faculty of Medicine of Paris to write a consultative work on the 

epidemic. This work found the cause of the plague in the conjunction of the 

stars and gave precious advice on hygiene useful in the fight against it. The last 

part of the work enumerates remedies which cured and prevented the disease 

by using medicines. The Faculty recommended vinegar to be used at all meals 

«for it has the joint properties of countering putrefaction and decomposition,» 

eating Garlic and Sorrel, drinking sour milk and taking in the morning small 

slices of Onion in boiled milk. Among the simple medicines, it accepts bole 

armeniac mixed with julep, tisane and vinegar, and sigillated clay which fights 
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all poisons. The body may be purged with Agaric and fortified with the great 

theriac, ten years old. «We also approve greatly of pills made from Aloe, myrrh 

and Saffron... Aromatic perfumes should be used which are fragrant and 

fortifying... Those who are able should also have clothes made from woolen 

cloth or silk, their shirts being kept with aromatics. As for those who travel in 

cloudy or sultry weather, they should breathe in as little air as possible by 

trying as best they can to cover the respiratory canals. They should also take 

care to take with them artificially scented balls without which neither doctor 

nor any other person should have the temerity to approach those struck by this 

plague.» The Faculty gives numerous recipes for antidotes: pills to protect 

oneself against the plague, lozenges which purified the air when burned, 

camphor lozenges to be swallowed, a ball of amber, cordial electuary, etc. [19, 

p.123-125]. 

Ironically, many sought answers by studying the wisdom of the ancient 

world with an eye toward applying the best of these ideas to their own time. 

They were looking back in order to move ahead. Over time, a series of subtle 

changes in values, attitudes, and technologies occurred that would eventually 

shape the modern world. For example, two remarkable men, the great 

Florentine poet Petrarch and the writer Giovanni Boccaccio, survived the 

devastation of the plague, and had already demonstrated in their writing a shift 

from the sacred or liturgical language of the medieval era to thinking and 

writing in secular terms. Boccaccio’s Decameron, a book that chronicles the 

devastation of the plague, remains one of the most incisive books about the 

plague and how it affected one town. The medieval values of piety, obedience, 

poverty, and humility were slowly giving way to modern values of money, 

pleasure, and power. Along with the new types of thinking came new 

technologies that transformed the world. The magnetic compass, the Caravel, 

maps, and moveable metal type literally opened new worlds, and, for 

pharmacy, dramatically expanded the Old World’s materia medica.  

The first effort to study the human body was made by Renaissance  

artists such as Michelangelo, Raphael and Leonardo da Vinci.  
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Figure 43. –   Vitruvian man Figure 44. – Anatomy of the 

shoulder and neck 

Figure 45. – Drawing of an 

embryo 

 

Leonardo da Vinci 

(1452-1515) is known to the 

world as the artist of the famous 

Mona Lisa, which is located in 

the Louvre in Paris. However, he 

made a great contribution to the 

development of anatomy. In 

order to draw the body more 

realistically, he dissected more 

than thirty corpses and drew 

images of many internal organs, 

veins, and arteries. He carefully 

studied the shape of the bones 

and muscles [8,25]. 

 

Andreas Vesalius (1514-1564), the son of a Belgian Apothecary, made 

a great contribution to the development of anatomy. Vesalius was born in 

Brussels and trained as a doctor in Paris. Later, he moved to the University of 

Padua, where he became a Professor of anatomy. Andreas Vesalius studied 

anatomy on dead bodies. He used the corpses for his research. By carefully 

observing and performing autopsies himself, Vesalius realized that much of 

Galen's anatomy was wrong.He diplomatically refuted Galen's explanation of 

human anatomy and opened a new field of biology. In 1543, he published an 

illustrated book in Basel, «the Work of the human body» or «De Humani 

Corporis Fabrica». In his book, Vesalius pointed out more than 200 errors in 
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galenian teaching. He also stated that his book was just a reference book for 

his students. To study anatomy, they would have to perform autopsies 

themselves. His work completely changed the face of anatomy [8,25]. 

Martin Luther, a German Augustinian monk, adopted the most 

powerful institution in the Western world-the Church. He insisted on the power 

of individual conscience, founded his own Church, and changed Christianity 

forever. Christopher Columbus, a sea captain who was looking for a shortcut 

to Asia, discovered a whole new world. This led to the emergence of new ideas, 

the trade of new goods (many of which were spices and medicinal substances), 

and they flooded into Europe. Johann Gutenberg (1400-1468), a German 

printer from Mainz, discovered the movable metal type and started a 

communication revolution that allowed all the above-mentioned pioneers to 

publish their ideas and distribute them to a wide audience. The exchange of 

powerful ideas in space and time began in this era to remain and shape the 

modern world [43, p. 88]. 

In 1543, De revolutionibus orbium caelestium appeared, in which 

Copernicus places the sun at the center of the world, and in 1616, the first test 

of Galileo began. In the 1500s, Michael Serventus, a Spanish physician and 

theologian, reasoned that blood flows between the heart and the lungs. But his 

research was not made public because of his unpopular religious beliefs [8]. In 

1619, William Harvey discovered the circulation of blood [19, p. 126]. In the 

early 17th century, William Harvey (1578-1657) described the function of the 

heart and blood circulation, which really became an important milestone in the 

history of blood transfusion. It showed that the heart is a pump and that the 

pulse wave is caused by a contraction of the heart that was throwing blood into 

the arteries. This blood traveling through the veins again returns to the heart. 

Therefore, the blood moves in a circle in the body. Harvey was also able to 

conclude that the function of heart valves is to prevent the flow of blood back 

into the veins. He described how blood flows from the heart to the lungs, back 

to the heart, out to the body, and back to the heart. Harvey believed that small 

blood vessels called capillaries connect arteries and veins. The idea of 

capillaries was proposed in the 1500s by the Italian anatomist Andrea 

Cesalpino. Marcello Malpighi, an Italian physician, proved their existence in 

1661. In the early 1700s, Stephen Hales, an English clergyman and scientist, 

became the first person to measure blood pressure. He placed a glass tube in 

the horse's artery after piercing the animal's skin. Hales published the results 

of this experiment in 1733 [8]. 

Marcello Malpighi (1624-1694), a Professor in Bologna and later in 

Pisa, was the first anatomist to use a microscope. He saw red blood cells flow 

through the capillaries of a frog, thus confirming William Harvey's concept of 

blood circulation. The malpighian Corpuscles in the kidneys and the 

Malpighian layer of the skin are named after him [8,25]. 
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Fracastorius (1483-1553 ad) made numerous observations on sick 

people, as a result of which he put forward the postulate that certain diseases 

are transmitted from a sick person to a healthy individual – the infectious 

nature of diseases [8, 25]. 

These few dates mark a brilliant period called the Renaissance, which 

traditionally begins in 1453, flourishes in the sixteenth century, and continues 

into the first half of the next century. Pharmaceutical first written documents 

date back to the period from 1192 to 1195. They were written by Benedictine 

monks from the Boldva monastery. In the period from 1244 to 1421, the 

professional activity of a pharmacist and the sale of medicines were regulated 

by a decree of Ofener. The first pharmacy was founded in 1310 in Pressburg. 

Thus the darkness of the middle Ages disappeared, and the shackles of 

scholasticism were broken. The great texts of antiquity were discovered along 

with the treasures of the New World, true Christianity, and the beginnings of 

living art. The curiosity of artists contributed to the development of anatomy, 

the imagination of utopians helped financiers, philosophers experimented, 

navigators were poets, and some state rulers had a taste for things of the spirit 

[19, p.126]. 

 

 
 

Figure 46. – Care of the sick...; fresco of the Pilgrims’ Hospice, in 

the Santa Maria della Scala Hospital, Sienna, by Domenico di Bartolo 

(1400-1445), Anderson-Giraudon[19, p.126]. 
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The Renaissance was characterized by a free-thinking attitude that 

created the ideal conditions for the emergence of one of the most controversial 

figures in the history of pharmacy. «Paracelsus» or Philip Aureolus 

Theophrastus Bombast von Hohenheim (1493-1541) forever changed 

medicine and pharmacy. Rarely accused of modesty, Paracelsus took this 

name, meaning « super Celsus «or» above Celsus», to demonstrate the 

superiority of his ideas over those of the ancients, in this case the great Roman 

encyclopedist Aulus Cornelius Celsus, whose De re Medicina was one of the 

first books printed using the printing press in 1478. Paracelsus was the son of 

a Swiss doctor. He had an insatiable curiosity and a free spirit. He has traveled 

extensively in Europe and beyond. According to some reports, he visited 

Russia and China [43, p. 88]. 

 A philosopher, theologian, astrologer, alchemist, mineralogist, 

surgeon, physician, and pharmacologist, Paracelsus wrote on all subjects, 

always expressing his point of view. He fiercely defended his personal opinion 

in aggressive language, even if this opinion was marked by deep pacifism [19, 

p. 128]. 

According to his own words, Paracelsus enjoyed learning the art of 

healing from people from all walks of life, including Barber-surgeons, 

midwives, and alchemists. During his travels, he developed a deep respect for 

folk medicine. This did not win him the sympathy of his colleagues. He 

reportedly attended medical schools in Ferrara, Basel, and Vienna, with 

conflicting reports as to whether he ever graduated from any of these schools 

[43, p.88]. 

According to many sources, Paracelsus was a military surgeon in the 

service of the Holy Roman Emperor Charles V. He successfully participated 

in the war of the Roman Empire against France. Paracelsus ' success as a 

military surgeon was partly due to his insistence that wounds should be kept 

clean and examined as little as possible. His reputation as a good healer quickly 

spread. By good fortune, Paracelsus was called to the bedside of a wealthy 

publisher named Frobenius, who was suffering from an infected leg wound. 

This wound did not heal, but under the care of Paracelsus, Frobenius ' leg 

healed. In gratitude for this, Frobenius arranged for Paracelsus to be appointed 

a lecturer at the medical school of the University of Basel. It did not take 

Paracelsus long to come into conflict with the administration and faculty of the 

University.  One of the reasons for the conflict was that he gave his lectures in 

German, rather than in ordinary Latin. In addition, Paracelsus encouraged his 

students to bring their textbooks to be burned at a public bonfire on campus, 

as a symbolic rejection of the theories of great medical masters such as Galen 

and Avicenna. Students adored him, but the administration and faculty kicked 

him out in 1528, restricting students ' access to him and his classes. He was 

banned from entering Basel because of a dispute over treatment fees and highly 
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critical inspections of local pharmacies. For the rest of his life, Paracelsus 

wandered from city to city, most often as persona non grata. His father died in 

1537, leaving him some property that supported the work of Paracelsus until 

his own mysterious death in 1541 in Salzburg [43, pp. 88-89]. 

 

 
 

Figure 47. – Paracelsus (1493–1541) was a self-educated itinerant 

surgeon who rejected Galenic humoral theory in favor of seeking 

pharmaceutical cures for illness. Paracelsus remains one of the most 

controversial figures in the history of medicine.  Painting by Robert 

Thom. Collection of the University of Michigan Health System, Gift of 

Pfizer Inc. UMHS.11. [43, p. 89]. 

 

No one knows the exact cause of Paracelsus ' death. They range from 

severe alcoholism to mercury poisoning and cancer. Thanks to his travels and 

observations of those who were engaged in healing, Paracelsus accumulated a 

lot of practical experience. He was the reason that I was prescribed during 

pregnancy Paracelsus rejected humoral theory, anathema to this time in 

history. Medical students who questioned Galen's teachings failed their 

medical exams. Doctors who questioned Galen's teachings were ostracized by 

the medical community, which Paracelsus wore with distinction. The General 

view was that Paracelsus was a great alchemist. He developed a number of 

effective remedies consisting of several ingredients. While Poly-

pharmaceutical preparations prepared by his contemporaries consisted of a 

huge number of ingredients. As an alchemist, he viewed the human body as a 

vast chemical laboratory. He believed that this laboratory was controlled by a 

life force that he called the archeus. According to him, the disease is a function 
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of nature, so it can be mitigated or cured with the appropriate natural or 

chemical substance. Since the disease is caused by nature, then there must be 

some substance in nature that can cure it. Paracelsus replaced the galenic 

humoral theory with three basic principles of the human body: sulfur 

(combustibility), mercury (volatility or liquidity), and salt (stability). Any 

imbalance of one of these principles in the body caused illness. On the one 

hand, this theory is very similar to Galen's humoral theory. The difference is 

that Paracelsus ' theory focused treatment on a specific part of the body, rather 

than on the entire body, as in the Galenic system. In this way, it was possible 

to detect and treat diseases, not just the symptoms of the disease. His idea that 

certain drugs can treat certain diseases opened up a new perspective on the 

relationship between diseases and their treatment. For this reason it is called 

the «father of jatrohimii». The medical chemistry of the 1500s and 1600s is 

called iatrochemistry. The prefix comes from iatros, the Greek word for doctor. 

The merit of iatrochemistry is that iatrochemists conducted the first studies of 

the chemical effects of drugs on the human body [8,25]. The great merit of 

Paracelsus is also that being a skilled alchemist, he encouraged his colleagues 

to abandon the search for gold, and use their talent to find new drugs that could 

cure diseases and improve the human condition. Paracelsus experimented with 

various substances, including powdered tin, zinc, zinc salts, mercury, copper, 

lead, antimony (which he called stribium), arsenic, and iron. From these he 

formed compounds. As a result of these experiments, he found that using 

mercury compounds instead of mercury itself to treat syphilis gives more 

effective results. He also prepared a tincture of opium, which he called 

laudanum. On the one hand, Paracelsus was a man who was ahead of his time 

in promoting the idea that medicines are the key to curing human diseases. On 

the other hand, he was also a product of his time, this was expressed in the fact 

that Paracelsus was deeply mystical in his beliefs. His faith in astrology and 

the role it played in healing went back to ancient times. This led to the fact that 

Paracelsus began work on the revival of the doctrine of signatures. He believed 

that nature gave plants and minerals traits that indicated their usefulness in 

healing. For example, he used hellebore root to treat epilepsy, but insisted that 

it should be collected on Friday morning during the waning of the moon [43, 

p. 90]. 
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Figure 48. – The Zodiac; illustration from Nicholas Myrepsos, De 

compositione medicamentorum, libri XXIV..., copied in 1339 by Cosmos 

Camelos. B.N. Greek MS, fol. 656 vo. 

 

While the ancient pharmacy relied on the composition of medicines, 

the pharmacy of Paracelsus, on the contrary, was based on separation. 

Paracelsus rejected the medieval idea of uroscopy. Uroscopy was very 

important in antiquity and the middle ages. It was believed that urine indicating 

any signs of pathological changes in the humors, allows us to recognize the 

disease. The urinal was divided into four parts, corresponding to the head, 

chest, abdomen, and genitourinary system, and if a grainy sediment formed at 

the top and descended to the second level after shaking, it was a symptom of 

«catarrh», i.e., the urinary tract. a stream running down from the head to the 

chest. Paracelsus rejected this idea. He claimed that urine could not provide 

any useful information. In order for it to give useful information, it must be 

examined by extraction, coagulation, and distillation, that is, by weighing and 

chemical investigation. The diagnosis will be made by examining abnormal 

amounts and conditions of salt, sulfur, and mercury found in the urine. Based 

on» cosmological anthropology», Paracelsus ' medicine inspired the 

enthusiasm of his patients, and after his death, when most of his work was 

finally published, the admiration of many students, especially J. B. van 

Helmont, gave the teacher's ideas a scientific form. The judicious and 

innovative use of chemical products in therapy allowed him to achieve some 
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cures that were considered miraculous, and the great intuitive aspect of his 

work made him a picture of genius. He was considered the defender of 

experiment and reason against the sterile tradition, the defender of clinical 

teaching, the founder of iatrochemistry and chemotherapy, the founder of 

treatment with mercury drugs against syphilis, preparations of sulfur and 

antimony, the use of tinctures and extracts instead of decoctions, the defender 

of crenotherapy and the inventor of the doctor for occupational diseases. All 

this and much more can be found in the strange universe of Paracelsus, but this 

is not why he is «modern». He remains the author of a theologo-metaphysical 

system in which his observations, once considered preliminary, become part 

of a system similar to that of the middle ages. He condemned some of the 

prevailing ideas of his time, but still believed that the power of imagination 

could cause a plague or infect the goods of a merchant who was dissatisfied 

with his trade. He believed in amulets, nymphs, and dwarfs, and such ideas do 

not correspond to the idea that is usually formed of the forerunner of modern 

science. Paracelsus was more of a reformer than a founder, and less of a 

reformer than a brilliant mystic and an audacious doctor of great kindness and 

impossible character at the same time [19, p.132]. 

One of the strangest experiments of Paracelsus was the creation of 

human life itself. He claimed that he was able to create a human being by 

mixing human sperm, blood, and horse dung, which was buried for 40 days. A 

fully functioning miniature human being, which he said he was able to produce 

from this mixture, Paracelsus called a «homunculus». Alchemists all over 

Europe tried to replicate his experiment, but none of them were able to create 

a homunculus for everyone to see. Under pressure from the public to see the 

homunculus, Paracelsus declared that he had killed it because it had no human 

soul, since only God can grant a soul. For all his talent, Paracelsus remained a 

wanderer literally and symbolically throughout his life, searching for the best 

ways to heal human suffering, primarily through medication. By rejecting the 

teachings of Galen, Paracelsus pointed the way from traditional medical 

thought to a new paradigm. From the point of view of pharmacy, he moved 

from focusing only on Botany to chemistry. While his own life was short and 

stormy, he was the pioneer of a new concept of alchemy for his followers, 

which greatly contributed to the development of pharmacy [43, p.91]. 

Sydenham, Thomas (1624-1689), an English physician, was one of 

the most admired physicians of his time. Sydenham was born in Winford eagle, 

Dorset. He served as a captain in the army led by Oliver Cromwell during the 

English Civil war in 164. Sydenham later completed his medical education at 

the University of Oxford and opened a practice. He came to believe that 

medical treatment depends on results, not just on physiological theory. 

Experience had led him to use the Cinchona plant, from which quinine is 

extracted, as a remedy for certain fevers. Many doctors at the time opposed the 

use of special medications to treat specific diseases. Sydenham also recognized 
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that patients often recover from illness as a result of the healing power of 

nature. 

Sydenham worked to improve understanding of the origin and nature 

of diseases. He suggested that diseases could be classified in the same way that 

plants were classified. Sydenham also believed that changes in the atmosphere 

lead to epidemics. His book Observationes Medicae (1676) is considered the 

first textbook on clinical medicine [8,25]. 

Another important figure who experimented and changed his attitude 

to medicine in this era was the French surgeon Ambrose Pare (1510-1590). 

He was a military surgeon, and as was customary at the time, he treated gunshot 

wounds by pouring boiling oil over them. At the time, it was believed that 

victims of gunshot wounds were poisoned by gunpowder. Therefore, the 

treatment used boiling oil of Elder, mixed with teracom, which the surgeons 

cleaned and cauterized the wound. But one day, after a particularly ferocious 

battle, after which Pare treated numerous soldiers with gunshot wounds, he ran 

out of boiling oil, and was forced to improvise with the supplies he had. Pare 

have prepared an ointment of egg yolks, rose oil and turpentine and applied it 

to the wounds of soldiers. He spent a very anxious night carefully observing 

all his patients, and to his surprise, the patients who received his improvised 

ointment recovered, while the soldiers who received cauterization with boiling 

oil suffered from fever, swelling, and pain. From this point on, Pare abandoned 

traditional treatment and began to look for more effective and less painful ways 

to treat patients. In those days, the usual surgical procedure for amputation was 

to stop bleeding at the site of amputation with a hot cauterizing iron. In 1552, 

Pare reintroduced the use of ligatures that had been abandoned after antiquity 

to bind blood vessels, and abandoned painful cauterization. Pare returned to 

the knowledge of the ancients to advance medicine, which was in the spirit of 

the true Renaissance. However, he was severely criticized, as well as 

Paracelsus, by many prominent medical professors. But Pare responded to their 

objections by writing an apology and a treatise in which He defended his work. 

Pare also became known as the «Father of prosthetics» for his design and 

development of artificial body parts to return people to a full life [43, p.91]. 

In addition to Paracelsus and Para, there were many alchemists, 

apothecaries, botanists, and physicians who advanced in the study of pharmacy 

in the sixteenth century. The German physician and alchemist Andreas 

Libavius (1540-1616), rejected some of Paracelsus ' ideas, but agreed that 

alchemy should be aimed at finding cures for diseases. In 1595, he wrote what 

might be called the first chemistry textbook, where he promoted his ideas about 

finding medicines rather than gold. He rejected the mysticism of Paracelsus 

and argued that chemistry should be based on observations and experiments. 

He discovered tin chloride. For many years this substance was called Spiritus 

Fumans Libavii or Libavius’ fuming liquor. He also experimented with crude 

methods of chemical analysis, testing various minerals. 
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Another interesting figure of the sixteenth century was the French 

Apothecary Nicholas of Wales (1520-1584), who became rich on the proceeds 

of his shop. With his wealth, he funded House of Christian Charity, which 

became a school for young orphans. The orphanage had a chapel, school, 

pharmacy, herb garden and hospital. The hospital eventually became the Hotel 

des Invalides. At school, children were taught reading, writing, religion, and 

the art of the Apothecary. For a time, the school came under the control of the 

Roman Catholic Church, but in 1622 it was returned to the society of 

apothecaries. In 1777, the school became an Apothecary's College. 

Sir Theodore Turquet de Mayerne (1573-1655) was a follower of 

Paracelsus, born in Geneva and studied medicine in Heidelberg and then in 

Montpellier. He taught anatomy and pharmacy at the University of Paris. Since 

all the teachers were committed Galenists, they kicked him out. Turcke became 

a physician to king Henry IV, but due to long-standing professional jealousies, 

complicated by religious persecution, he was exiled from France. He fled to 

England, where he became physician to king James I, Charles I, and Charles 

II. Medical attention should turn to him and Oliver Cromwell. In England, he 

was called de Mayerne. Along with Francis bacon, Henry Atkins (an eminent 

Apothecary), and Gideon de Launay (the Queen's Apothecary), he played a 

key role in the creation of the «Master, Wardens and Society of the Art and 

Mystery of the Apothecaries of the City of London» in 1617. For the first time 

in the English-speaking world, pharmacies had their own organization, 

separate and distinct from grocers and gingerbreads [43, p.92]. 

The trade in spices imported from Asia helped to enrich Venice; from 

the fifteenth to the seventeenth century, great navigators and adventurous 

explorers left Europe in the hope of becoming rich in the same way. At the end 

of the XV century, Vasco da Gama landed on the coast of Malabar and brought 

back spices worth a million ducats. In the sixteenth century, the Portuguese 

became the main suppliers of spices to Europe and made huge profits from the 

sale of nutmeg, cinnamon, cloves, and other plants they found in Asia. The rich 

vegetation of America not only aroused the curiosity of scientific botanists, but 

also initiated a lucrative trade. Dr. Cristobal Acosta describes Mimosa, 

pineapple, cashew, tamarind, aloe Socrota. Filippo Sasati studied acacia 

catecha; Hernan Cortez mentioned vanilla, cocoa and capsicum in his works; 

Ribot and Laudonniere write about Sassafras, which grows in Florida. Andre 

Tevet brought tobacco to Europe, and only a few years later the French 

Ambassador to Portugal, Jean Nico, sent several grains of tobacco to Catherine 

de ' Medici. Barbosa, a Portuguese Navigator, added Malabar cardamom to 

European therapy. Hutten discovered in 1514 that Guaiacum when heated 

releases a blackish resin that hardens quickly, but the wood of this tree, which 

grows in Santo Domingo, was used in medical practice long before the resin, 

as the latter is first mentioned in the 1677 edition of the London 

Pharmacopoeia. 
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Two American plants played an important role in European therapy in 

the seventeenth century, Cinchona and Ipecacuanha. The Peruvian bark-which 

comes from trees of the genus Cinchona, native to the West coast of South 

America in tropical, mountainous areas-was undoubtedly used by the natives 

for therapeutic purposes before the arrival of Europeans, but the first Spaniards 

who settled in Peru mention only fever bark, and we must wait until the first 

half of the seventeenth century to report the first mention of treatment with this 

remedy. This concerned a Jesuit missionary stricken with fever, a Corregidor 

from Luxa, or the wife of the Viceroy of Peru [19, p. 132]. 

The bark of the Cinchona plant contains medicinally active alkaloids, 

including quinine, which is effective in treating the symptoms of malaria. The 

natives called it quina-quina or the «bark of barks» and used it as an effective 

remedy for fever. It was used by the Incas and other South American 

aborigines. Jesuit missionaries brought it to Europe in the mid-seventeenth 

century. For this reason, Cinchona often called «Jesuit bark». Italian botanist 

Pietro Castelli wrote about it in the 1640s [43, p. 98]. 

The Peruvian drug was brought to Spain in 1639. At that time, Seville 

monopolized trade with America. After the experiments were completed, Cora 

was sent to cardinal John de Lugo in Rome, who belonged to a Sevillian family 

and had the Roman medical College under his control. From Rome, bark was 

brought to Belgium by the Jesuits. In 1649, cardinal Joan de Lugo, traveling in 

France, himself recommended that cardinal Mazarin hand over the Peruvian 

bark to the young king Louis XIV. Praised by some doctors and many Jesuits, 

but condemned by others, bark's antipyretic bark caused a long controversy in 

the second half of the century. The Jesuit powder became famous all over 

Europe. In 1678, Dr. Robert Talbor cured king Charles II of a fever using his 

own bark preparation [19, p. 132]. 

Cinchona became part of the London Pharmacopoeia in 1677. Carl 

Linnaeus (1707-1778), a Swedish botanist, named it after Countess of 

Cinchona, the wife of a viceroy of Peru, who was successfully treated for 

malaria with this medicine and brought it to Europe on his return to Spain in 

1640. The quinine tree was a major breakthrough in the treatment of malaria 

symptoms and was one of the few drugs that actually worked for centuries. At 

the beginning of the nineteenth century, French chemists Pierre-Joseph 

Pelletier (1788-1842) and Joseph-Bienem Caventu (1795-1877) studied the 

chemical composition of Cinchona and in 1820 successfully isolated two 

different alkaloids, named by them «quinine» and «cinchonicin». Later, in the 

nineteenth century, Cinchona will play a key role in helping Dr. Samuel 

Hahnemann in the elaboration of the principles of homeopathic medicine. 

Another plant from South America that also influenced the 

development of laxatives and emetics was Cephalis ipecacuanha or 

ipecacuanha. The first mention of Ipecacuanha occurs in 1625 in a Portuguese 

monk's account of Brazil. He describes it as a remedy for the «blood stream» 



154 
 

known today as dysentery. The monk also mentions that Ipecacuanha can be 

used to induce vomiting or as an expectorant to control coughing. The natives 

called the Ipecac «by epikeia». It was first brought to Paris by a traveler named 

Le Gras in 1672. Ipecacuanha was seen in Europe in 1686, when it was 

introduced by Jean Adrien Helvetius, who sold it to king Louis XIV for the 

treatment of diarrhea. Today, ipecac syrup can usually be found in homes 

where there are small children or Pets, as a precautionary measure to induce 

vomiting in case of accidental poisoning [43, p. 98]. 

Another useful medicine of the time was digitalis, which was native to 

Europe and eventually became a widely used and effective treatment for 

dropsy or tissue edema due to heart disease. In the XII century, this plant was 

known to the Anglo-Saxons. Fucius of Tubingen mentioned this plant in his 

nomenclature Plantum Omnium in 1541 and gave it the name digitalis. 

Digitalis was used to treat excess sputum, it was part of the herbalists William 

Turner and John Gerrard. In 1650, Foxglove was included in the London 

Pharmacopoeia. In 1775, Dr. William Withering (1741-1799) made a 

discovery that showed the effectiveness of digitalis in the treatment of dropsy. 

Withering, from Birmingham, England, had heard of a traditional folk remedy 

for dropsy that locals had used in tea for decades, and experimented with it. He 

used it as a powder or sometimes as an infusion. He documented cases in which 

Digitalis purpurea was an effective treatment for dropsy and was the first to 

recognize its value in the treatment of heart disease. In 1785, he published his 

findings in a report on digitalis and some of its medical properties, where he 

described practical recommendations for the use of digitalis in the treatment of 

dropsy and other diseases. Withering acknowledged that digitalis is potentially 

toxic to the heart, and called for it to be administered in gradual doses. This 

practice continues in effective drug therapy today [43, p. 98]. 

While cinchona and ipecacuanha have stood the test of time for their 

effectiveness, other drugs imported from the New World that had great 

promise after discovery have disappeared from modern memory. One of these 

medicines was guaiacum,the new world medicine for syphilis (at that time it 

was called Morbus Gallicus). This disease was ravaging Europe. Before the 

discovery of guaiacum, the usual treatment for syphilis and its ulcers consisted 

of ointments consisting of mercury (mercury salts), pork fat, and two irritating 

herbs, milkweed and stavesacre oil. Spaniards living in the Caribbean have 

observed natives using medicine from the guaiac tree (Guaiacum officianale) 

to treat what appeared to be symptoms of syphilis, but was probably yaws (a 

tropical bacterial skin infection). They wanted to try this medicine. Hoping to 

make money from the new drug, Gonzalvo Ferand sent the first guaiac wood 

to Spain in 1508 and made a fortune from it. 

The guaiac trade attracted the attention of Europe's leading banking 

dynasty, the Fugger family, who obtained a monopoly on its trade. Reviews of 

the success of the new drug quickly spread throughout Europe. Ulrich von 
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Hutten (1488-1523) a German humanist wrote about his sufferings with 

syphilis. He told how he endured ten regimens of mercury treatment, but was 

relieved by the first intake of guaiac in 1519. Ironically, von Hutten suffered a 

relapse and died in 1523, dealing a serious blow to claims of miraculous 

treatment with the drug. In addition, the guaiac treatment regimen consisted of 

starvation, isolation, abstinence from alcohol, and celibacy. This proved too 

difficult for many patients, and they refused treatment. The treatment regimen 

weakened many patients so much that they could not recover from it. In 

addition, the Caribbean natives who used guaiacum also used a strict course of 

sweat baths in steam rooms, which probably had more to do with killing 

spirochetes of syphilis than guaiacum itself. Treatment with guaiac was largely 

discontinued. But in the eighteenth century, he was briefly revived by the 

Dutch physician Herman of Burgaw (1668-1738). Another plant that 

fascinated Europeans from the very first introduction to it in the New World 

was tobacco, which was used by the natives. Jean Nicot, Ambassador to 

Lisbon on behalf of Francis II of France, introduced him to Europe in 1559, 

although some sources attribute this honor to sir Walter Raleigh. Ironically, 

Nicotine gave its name to a plant called Nicotiana tabacum, as well as the name 

of its main alkaloid, nicotine. Many believed that tobacco was an antidote to 

all poisons and could heal wounds better than St. John's Wort. Tobacco 

products have become the basis of retail sales for many pharmacies, and their 

example serves as a warning about the human tendency to get carried away 

with novelty without applying a healthy dose of skepticism [43, p. 98-99]. 

De Mayerne, a member of the College of physicians, helped create the 

first London Pharmacopoeia in 1618 and wrote a Preface to it that reads: 

«We worship the age-old learning of the ancients, and for this reason 

we have placed their medicines at the beginning. But, on the other hand, we 

do not reject the new medicines of later chemists, and we have given them a 

place and a corner in the rear, so that they may be the servants of dogmatic 

medicine, and thus they may act as auxiliaries.»  

The Pharmacopoeia Londinensis had sections on plants, metals, and 

minerals, but there were also ancient recipes that included ingredients such as 

mole intestines, mummy powder, lard, and saws from an unburied human skull 

(for the treatment of gout). The Pharmacopoeia also listed recent chemical 

medications including antimony Crocus, vitrified antimony, mercury of life 

(antimony oil), mercury sulfate, and calomel, in recognition of the growing 

importance of chemical compounds for medical treatment. De Mayern himself 

used calomel as a laxative in his practice [43, p. 93]. 
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Figure 49. – Frontispiece from Pharmacopoeia Wurtembergica, 

Stuttgart, 1760. 

 

Perhaps the most ardent follower of Paracelsus was the Flemish 

nobleman Jean Baptiste van Helmont (1579?-1644). He studied at the 

University of Louvain and started teaching at the age of 17. He was a very 

generous man, dedicated his life to the poor. Especially the victims of the 

plague in Antwerp in 1605. He became ill himself and became disgusted with 

the large doses of laxatives used to treat him. And began to search for the best 

cure for the disease, using alchemy. He discovered carbon dioxide and named 

it Sylvester gas, coining the term «gas». He realized that gas is a separate entity 

of the atmosphere. His main work Ortusmedicinae or «Garden of medicine» 

appeared only after his death. He was called «Doctor opiate» because he often 

prescribed opium to his patients. Complementing the work of van Helmont, 

the French alchemist Francois de La Beau Sylvius (1614-1672) developed 
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the doctrine of iatrochemistry, according to which disorders of the body can be 

classified by acid or alkaline nature. Excess acid or alkali in the body can be 

corrected with a chemical to restore the balance of chemicals in the body. 

Iatrochemistry, or medical chemistry, was an alloy of alchemy, medicine, and 

chemistry [43, p. 94]. 

Iatrophysics or iatromechanics (fr. Greek) is the medical application 

of physics. In the seventeenth century, the medical school of iatrophysics 

attempted to explain physiological phenomena in mechanical terms. It was 

associated with iatrochemistry and was especially associated with the work of 

Giovanni Borelli [7, p.43]. 

Charles de Lorme, intendant of the Mineral Waters of France, 

introduced Bourbon waters into fashion, and is said to have been able to extract 

a portion of the profits from the apothecaries and surgeons to whom he sent his 

clients. This doctor became a passionate advocate of antimony, the cure for 

most diseases. He advised cooking it and mixing it with an equal portion of 

saltpeter and crushed Montpellier Tartar. Antimony was also administered in 

the form of tablets called perpetual pills. These metal pills, which the patients 

had to take as a laxative and which acted mechanically, causing the bowels to 

contract, and chemically because of the small layer of antimony oxide that 

covered them, remained virtually untouched and were therefore used endlessly 

and passed on as heirlooms. Those who wanted to treat themselves to antimony 

could also use a Cup made of this metal and keep some white wine in it. The 

antimony oxide thus formed was dissolved in wine to give an emetic and 

laxative. Critics of antimony were no less zealous than its supporters, and for 

more than 100 years there was a war between them. In two cases, in 1566 and 

1615, the faculty of Paris declared antimony a poison and forbade its sale to 

apothecaries. The feud, which began in 1566 with the attacks of Zh. Grevena 

in «Discours sur les vertus et facultez de I'antimoine» («Discourse on the 

power and properties of antimony») and in Lone, resumed about 1630, and for 

thirty years they exchanged pamphlets, judgments, and insults. In 1658, Louis 

XIV, during his illness, took antimony prescribed by an Abbeville doctor 

named Du Solsois, and found it effective. Finally, on April 10, 1666, the 

decision of the Parisian Parliament restored the healing metal and allowed «all 

doctors of the faculty to use the above-mentioned emetic wine for the treatment 

of diseases, write about it and discuss it» [19, p. 136]. 

Perhaps the last of the German alchemists was John Rudolf Glauber 

(1604– 1668). He was born in Karlstadt and became interested in the natural 

world from his youth. Suffering from a stomach ailment, Glauber cured 

himself by drinking mineral water and proceeded to analyze the chemical 

substance of this water, which cured him. He identified this substance as 

sulphate of soda, a laxative salt that will go down in history as Glauber's salt. 

He conducted further experiments by distilling sulfuric acid with sea salt, 

resulting in an alcohol of salt known today as hydrochloric acid. 
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 He noticed the gas that was escaping from the salt, but, oddly enough, 

did not identify it as chlorine. His experiments with ammonia, copper sulfate, 

and various chlorides developed the art of wine-making. His most famous 

work was «De Natura Salium». It, like all his works, has a Latin title, but is 

written in German. Apothecaries, doctors, and alchemists promoted the 

pharmacy. However, this era also proved to be a productive time for the 

development of herbalism. Rembert Dodoens (1517-1611?) was a Flemish 

physician and botanist. He studied medicine at the University of Leuven and 

became a court physician to the Habsburg king Rudolf II. Rudolf II was an 

ardent advocate of medicine, alchemy, astrology, and science, and his capital 

Prague became a haven for all kinds of research, led by such luminaries as 

Tycho Brahe (1546-1601) and Johannes Kepler (1571-1630). Rembert 

Dodoens ' Cruydtboeck, published in 1554, discussed six groups of plants, 

including a Chapter on medicinal plants that resembled a Pharmacopoeia. The 

herb book Rembert Dodoens later served as the basis for herbal books in the 

UK. In Britain, Botanical research and herbalism flourished during the 

Renaissance. The first was Grete Herball, published in 1526 by an anonymous 

author. This work was followed by two books Libellus de re herbaria (1538) 

and The Names of Herbes (1551), written by the Cambridge physician and 

botanist William Turner (1520?-1568). In 1597, the English surgeon and 

herbalist John Gerard (1545-1612?) published «Herball or Generall Historie 

of Plantes». This book drew heavily on the work of Rembert Dodoens, but 

Gerard added his own comments on each plant, as well as 1,800 illustrations 

on the tree. By all accounts, Gerard was a dedicated herbalist who kept a world-

class herb garden in Holborn [43, pp. 94-95]. 

The most prominent and controversial herbalist of this time was 

Nicholas Culpeper (1616-1654). He was the son of a clergyman, Culpeper 

studied medicine at Cambridge and was disinherited by his family for this. It 

seemed that he was destined to become an outstanding doctor when tragedy 

struck. He fell in love and was about to get married, but his fiancee was struck 

by lightning and died. Overcome with grief, Culpeper dropped out of school 

and apprenticed to an Apothecary. In the end, he married the daughter of a rich 

merchant. This allowed him to open his own shop near London. Culpeper 

began to practice the type of medicine he had always wanted, without the direct 

intervention of the London authorities. He was a man of deep convictions and 

compassion for the poor. He wanted everyone to have equal access to health 

care. Culpeper believed in using as many native herbs as possible. This allowed 

him to reduce his expenses, and he was able to treat many people for free. The 

traditional medical treatment that he learned about at Cambridge was largely 

rejected. He scoffed at what he considered pompous, selfish, and useless 

medical practices, such as uroscopy and bleeding. Instead, he relied on herbal 

medicine and astrology, which could do some good and certainly did less harm 

than the brutal bloodletting and cleansing that traditional medicine offered. 
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Despite being a surprisingly experienced pharmacist, he soon clashed with the 

authorities because he treated patients and prescribed medications on his own. 

Culpeper, despite the pressure exerted on him, translated the London 

Pharmacopoeia in 1649 from Latin to English to make it more accessible. This 

drew the ire of the College of physicians, who were alarmed that this intruder 

was making medicine more transparent by revealing protected trade secrets to 

all readers. In 1653, Culpeper published his most famous and longest-running 

work «The English Physician Enlarged» which became known as «Culpeper's 

Herbal». The book has gone through at least 40 editions, and is still in print. 

The book describes more than 500 plants, 369 of which were originally from 

England. He also described many plants and herbs from the New World in 

English. The herbalist also described foxglove, a plant that would later be made 

into digitalis, which was used to treat heart disease. Culpeper died of 

tuberculosis in 1654. He remained a proponent of herbalism and was a medical 

wanderer to the end. The popularity of Culpeper's work made it easier for 

medical writers to publish their work in vernacular rather than Latin. The work 

of Culpepper also made a huge impact on the development of potekayev and 

others who wanted to read it. Translation contributed to medicine and 

pharmacy in the English-speaking colonies of the New World. Culpeper's 

books went to the New World, and the spirit of transparency and self-Help that 

they taught took root, especially in North America [43, pp. 94-95].  
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EIGHTEENTH- AND NINETEENTH-CENTURY PHARMACY 

(NEW TIME). 

Great contributions to the development of chemistry were made by 

scientists such as Nicaise Le Febvre (1610-1674) and Nicolas Lemery (1645-

1715), who wrote influential textbooks of chemistry. Thanks to the success of 

chemistry in the XVII century, pharmacy developed at this time faster than 

medicine. This is not surprising, since pharmacists already had a long history 

of preparing medicines using herbal ingredients and had a unique opportunity 

to experiment and use the achievements of chemistry. Le Febvre served as a 

court Apothecary under Louis XIV and then under Charles II of England. Le 

Febvre wrote « Traite de chymie theorique et pratique» (a Treatise on the 

theory and practice of chemistry), which was published in the fifth edition 

under the title» Cours de chymi « (Course of chemistry). The book became 

quite popular and was translated into several languages. On the contrary, 

Lemery was a self-taught chemist. He opened a pharmacy in Paris and taught 

chemistry there. His lectures attracted students from several countries, and he 

became a minor celebrity. King Charles II invited him to London, where he 

remained. He was invited to lecture at the University of Berlin. His books 

«Universal Pharmacopoeia» and «Dictionary of simple medicines», based on 

the works of his life, influenced generations of pharmacists/chemists. Based 

on jatrohimii, pharmacists/chemists investigated the fermentation and the 

relationship between breathing and burning. The early stages of this gas 

chemistry date back to the 17th century, when Sylvius ' Disputationes Medicae 

was published in 1663. Etienne Francois Geoffroy (1672-1731) was a model 

chemist Apothecary of this era. He was the son of an Apothecary, studied 

pharmacy in Montpellier, and returned to take a degree in medicine. In his 

doctoral dissertation on medicine, he presented three theses that proved 

prescient: all diseases have one origin and can therefore be cured by one 

medicine; doctors must also be chemists, about the origin of people from 

earthworms. He taught pharmacy and medicine for many years at the College 

of France and was honored as a fellow of the Royal society of London. He 

worked on iron, vitriol, fermentation, and mineral waters, and wrote an 

influential essay entitled «Superstitions about the philosopher's stone». In this 

essay, he argued that chemists should find cures for diseases, and not try to 

turn dirt into gold [43, pp. 104-105]. 

In these times, the packaging of medicines, as before, remained 

extremely primitive. Therefore, specialists began to develop packages with 

better presentation and transportation in mind. Documents from this time 

mention wooden boxes for Bellost's pills, tin vessels for theriacus, tin boxes 

for Alp tea, paper bags for Sedlitz's salt, clay pots for creams, glass bottles for 

the Queen of Hungary's water, etc. Handwritten labels remained in use in stores 

to avoid mistakes, again it was pharmacists who were the first to use engraved 
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and often illustrated labels. The most famous medicines of the seventeenth and 

eighteenth centuries often seem out of step with the undeniable progress made 

in chemistry and pharmacology, and the considerable growth of the 

Apothecary's profession. Apothecaries continued to trade, as did apothecaries 

in the nineteenth century, in numerous native plants whose virtues, perhaps 

better known at the time, had been revered since the Middle ages. However, 

the supply of exotic plants quickly increased thanks to the navigators who 

crossed the seas since the sixteenth century. To Guaiacum, Tolu balsam, 

Sarsaparilla, vanilla, Copaiba balsam, Cardamom, China-Root or Cherry-

Laurel were added gutta-percha, a sample of which was brought from China in 

1603 by the Dutch Admiral van Neeck. Opium-based medicines became more 

common thanks to Sydenham's propaganda in their favor, and for a short time 

opium was considered a kind of panacea. Tobacco, coffee, tea and cocoa 

gradually became common in Europe and were often accused of having a 

harmful effect on the body [19, p.150]. 

 

 
 

Figure 50. – The Apothecary, drawing by Engerbascht, 1735. 

(Bouvet Collection.) Still for herbs distillation, nineteenth century. 

(Ducommun Collection, Geneva.) [19, p. 160] 
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The phlogiston theory still prevailed in chemistry, and its proponents 

were still active, even though their chief representative, Georg Ernst Stahl, 

had died in 1734. According to this theory, all substances that burn include 

phlogiston, which is flammable. As the substances burned, phlogiston was 

released, which made the burned substances lighter. This made sense - you 

could almost see the phlogiston being emitted when an open container of water 

boils and its vapors rise into the sky, or when a piece of burning coal glows 

brightly at dusk. This should have been true, it seemed that as the substance 

burned, it decreased in weight. But when the metals were calcined, the calculus 

was heavier than the original metal. The process was reversed. Unfortunately, 

phlogiston was invisible - if it existed at all-and weightless, or almost 

weightless. In any case, no weight could be attributed to phlogiston. Otherwise, 

it would have been easier for G. E. Stahl to present tangible proof of his beliefs. 

However, Stahl and his group gave many examples, and many of them were 

valid. Stahl was a doctor. He was born in Ansbach (Germany) in 1660 and 

studied medicine at the University of Jena. Soon after the Foundation of the 

University of Halle, Stahl was appointed to its staff. In Halle, he taught natural 

science and thus found many supporters among his students. For some time, 

he also taught medicine and was the personal physician of many leading 

figures in Berlin. He died there in 1734. But his Phlogiston theory of chemistry 

lasted until the end of the XIX century [19, p. 164]. 

Antoine Laurent Lavoisier (1743-1794) transformed modern 

chemistry by isolating and naming oxygen, as well as developing a language 

related to modern chemistry. He described his discoveries in the book «Traite 

Elementaire de Chimie», published in 1789. Before Lavoisier, other chemists 

recognized that the atmosphere was made up of many gases. Many chemists 

have tried to identify them. The chemistry Lavoisier knew was a pathetic, 

disoriented collection of empirical information of all types. Most of the 

elements had not yet been isolated, so the chemical composition of the 

substances could not be known with any accuracy. Classes of chemicals such 

as acids, bases, salts, and metals were known, but gases were not. There was 

no standard nomenclature. Much work was done on Gorenje, especially on the 

«fiery substance» known as phlogiston. The arguments put forward by 

Lavoisier against the phlogiston theory can be presented in a very simplified 

form. Proponents of phlogiston believed that phlogiston is released when 

substances are burned. Lavoisier noticed that it was just the opposite - 

something in the air combined with the substance that was being burned. He 

could not know that it was oxygen; oxygen had not yet been discovered. Since 

it was known that metal ores subjected to calcination showed an increase in 

mass, proponents of phlogiston believed that phlogiston was transferred by 

charcoal to calx, or oxide. Lavoisier showed that the weight gain was caused 

by a combination of metal with air or with something in the air. He also 

recognized that the rusting of Iron and the calcination of metals are combustion 
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processes. Lavoisier also believed that animal respiration is slow combustion. 

Humans and animals inhale oxygen and emit carbon dioxide. Lavoisier was 

independently wealthy, so he could afford to set up his own private laboratories 

to indulge in his Hobbies of chemistry, Mineralogy, Geology, and botany. He 

received an excellent education. One reason was that Lavoisier, like his 

successful father, had begun studying law before he took up science. As a 

private scientist, he published almost continuously on interesting and useful 

topics: mineral waters; chemical aspects of gypsum; improved street lighting 

systems in Paris, and later, of course, on Gorenje. In 1768, Lavoisier was 

elected to the Royal Academy of Sciences when he was only twenty-five years 

old. But Lavoisier was not only a scientist. He felt that he had to do some public 

service. Lavoisier was a liberal in his political views. He believed in social 

reform and was active in politics in the years leading up to the French 

revolution. Unfortunately, Lavoisier clashed with the political authorities of 

revolutionary France for his pre-revolutionary involvement in tax collection 

and was executed by guillotine [19, p. 164]. Lavoisier was also appointed 

Director of the Caisse d'escompte (or discount Bank). No doubt some of these 

actions were related to Lavoisier's father-in-law, who was a Farmer-General, a 

member of a small private group that collected tariffs and excise taxes for the 

government. Naturally, Lavoisier also became a member of this group. As the 

French revolution intensified, so did the accusations of radical journalists 

against members of the group. They accused the members of the group of fraud 

against France, of blackmail and exploitation of the population, of falsifying 

tobacco, of helping the public finances, charging interest rates of six to ten 

percent instead of the four percent prescribed by law, and of many other 

violations. As a result, in December 1793, Lavoisier and twenty-eight other 

farmers-General were imprisoned. On may 7, 1794, the group was again 

imprisoned, and the next morning they were read the charges and sentenced to 

immediate execution by the guillotine. Being fourth on the list, Lavoisier saw 

his father-in-law executed just before the drums started playing for him. It is 

said that during his trial, Lavoisier asked for a delay to complete scientific 

research. Presumably, the presiding judge replied: «The Republic does not 

need scientists, justice must go its own way». The famous astronomer and 

mathematician Joseph-Louis Lagrange wrote: «It took only a moment to cut 

off this head, and in a hundred years there will not be another like it». Thus 

ended the life and work of a truly great man. Although he did not find new 

substances himself, he was nevertheless the chief architect of the newly 

emerging science of chemistry. Lavoisier made a fundamental contribution, for 

example, by pointing out that the weight of reaction products should be equal 

to the weight of reagents. According to him, the scales and methods of 

measurement were more important than the reagents. Thus Lavoisier, who did 

so much to explain the role of oxygen in Gorenje, left the discovery of oxygen 

to Joseph Priestley (England and America) and K. V. Scheele (Sweden). The 
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composition of water was discovered by Henry Cavendish (England) along 

with James Waite in 1781, and it was Cavendish who discovered hydrogen. 

Lavoisier's own publications included working with students on the book 

«Elementary treatise on chemistry» and were intended to introduce new 

chemistry. The method of chemical nomenclature developed by him was 

intended to unify the nomenclature. All these efforts led Lavoisier to develop 

a new unified theory of Gorenje, calcination and respiration, and the role of 

oxygen in these processes. Thus, the Foundation for the events of the XIX and 

XX centuries was laid one or two centuries earlier [19, p. 164-165]. 

English chemist Henry Cavendish (1731-1810) defined hydrogen in 

1766, calling it «Flammable air», and Daniel Rutherford (1749-1819), a 

doctor, chemist and botanist from Edinburgh, Scotland, defined nitrogen in 

1772 [43, p. 105] 

The history of the discovery of anesthesia 

➢ 1799-Humphrey Davy discovered nitrous oxide NO (laughing 

gas). It was only used for entertainment. 

➢ 1829-Michael Faraday showed a similar effect of ether. 

➢ 1844-Horace wells use NO as a dental anesthetic, but the public 

demonstration was unsuccessful. 

➢ 1846-John Collins Warren (August 1, 1778-may 4, 1856) of 

Boston was one of the most famous American surgeons of the nineteenth 

century. In 1846, he gave permission to William T. G. Morton to provide ether 

anesthesia while Warren performed a minor surgical procedure. News of this 

first public demonstration of surgical anesthesia quickly spread around the 

world. 

➢ 1847-James Simpson in England began using chloroform for 

painless childbirth. 

➢ 1853-Charles Pravaz and Alexander wood invented the syringe. 

➢ Crawford Williamson long (November 1, 1815-June 16, 1878) 

was an American surgeon and pharmacist, best known for his first use of 

inhaled sulfur ether as an anesthetic. Although his work was unknown outside 

of a small circle of colleagues for several years, he is now recognized as the 

first doctor to introduce ether anesthesia for surgery. 

➢ Nikolai Ivanovich Pirogov (1810-1881) - an outstanding Russian 

scientist, the founder of field surgery. He was a doctor, teacher, and public 

figure. In 1847, he received the title of corresponding member of the Russian 

Academy of Sciences. He was the first surgeon in Europe to use ether as an 

anesthetic [7, p. 70-75].  

Joseph Priestley (1733-1804) was a gifted linguist and philosopher, 

and a close friend of Benjamin Franklin (1706-1790), who sparked Priestley's 

interest in science. Priestley experimented with carbon dioxide. By heating the 

metal oxide, it released dephlogisticated air, which would later be called 

oxygen. Based on the results of his work, he published essays entitled 
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«Experiments and observations on various types of air» and «Dephlogisticated 

air», which appeared in 1775 and 1776, respectively. Because of religious 

persecution, his laboratory in the UK was looted. Priestley moved to the United 

States in 1794. There he published an essay in defense of the phlogiston theory 

in 1800 called «The phlogiston Doctrine established». Priestley died in 

Northumberland, Pennsylvania, in 1804 [43, p. 106]. 

Karl Wilhelm Scheele (1742-1786) was born into a merchant family 

in Stralsund (Pomerania) and made great discoveries in the field of chemistry. 

He worked as a pharmacist all his life. His career began at the age of 14 in 

Gothenburg. There he was apprenticed to the local Apothecary, Martin 

Andreas Bauch. In 1765, the owner sold his pharmacy business, and Scheele 

moved to Koping, where in 1776 he bought his own pharmacy. Financially 

secure, Scheele was able to continue experimenting, studying, and research. 

He conducted thousands of experiments in which he discovered oxygen in 

1773, the year before Priestley. However, due to printing delays, his work was 

not published in time. He also discovered chlorine, prussic acid, phosphoric 

acid, tartaric acid, uric acid, benzoic acid, glycerine and nitroglycerine, and 

tungsten. In 1777, his work «Fire and air» was published, explaining the 

results of his work with gases. Legend has it that he died from inhaling prussic 

acid during an experiment in his laboratory. Scheele accepted phlogiston's 

theory until his death and never disputed it. A collection of his works was 

published after his death under the title Opuscula Chemica et Physica. 

Although his work was highly appreciated during his lifetime, it was fully 

appreciated only after his death for laying the Foundation for organic chemistry 

[43, p.106]. 

Another Apothecary / chemist/educator of this era was Louis Nicolas 

Vanquelin (1763-1829), whose discoveries paved the way for alkaloid 

chemistry. His laboratory became a practical school of chemistry. He studied 

the chemical composition of Cinchona, Ipecacuanha, belladonna, and other 

herbs. He also discovered the chemical elements chromium and beryllium. In 

1809 Winkelen separated from tobacco impure substance, which he called 

nicotine. In 1812, Vanquelin extracted mezereon root, which allowed Him to 

describe the nature of the alkaloids. Vanquelin was also the founding Director 

of the Paris school of pharmacy in 1803-1829, having influenced several 

generations of pharmacists [43, p. 106]. 

Although the seeds of alkaloid chemistry were sown by the work of 

Scheele and Wankelen, a great contribution was made by a young German 

pharmacist from Hanover, Friedrich Wilhelm Adam Serturner (1783-1841). 

He isolated an analgesic substance from an opium plant, calling it morphine or 

morphine. Since ancient times, mankind has dreamed of a substance that would 

relieve unrelenting pain, and he gave this medicine to mankind. Serturner 

began experimenting with opium in 1803 and published the results of his 
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experiments with the production of meconic acid in the journal «Der 

Pharmazie» in 1805.  

In 1806, he published a more detailed article in which he described the 

narcotic principle, which he called principium somniferum. In 1817, the 

substance was named «morphine», in honor of the Greek God of dreams 

Morpheus. Serturner's morphine was alkaline. It represented a new class of 

organic bases that form salts with organic or inorganic acids. Serturner's 

discovery was met with skepticism and envy. Many of his critics claimed to be 

the first to discover morphine. The findings of Serturner been questioned and 

criticism by Louis Nicolas Wanklin, Armand Séguin and Jean-Francois 

Derosne. Seguin also accused Serturner of plagiarism. In 1803, Derosne and 

Seguin isolated a substance from opium, but could not fully identify it. Despite 

this controversy, in 1831 the Institute of France awarded the Monthyon Prize 

of 10,000 francs to Serturner for recognizing the alkaline nature of morphine 

and for developing medicine. The new field of chemical research that Serturner 

created was named «alkaloid» by the German pharmacist Karl Messner in 

1818. Serturner's work is of great historical significance, as the process of 

extracting essential substances from natural herbs led to the development of 

the pharmaceutical industry. For the first time in the history of pharmacy, the 

active ingredient of a plant could be isolated and concentrated into a chemical 

form. This was of great importance for the purity, standardization of medicines 

and dosage sequence [43, p. 106-107]. 

  If we talk about the chemical aspects of solving the morphine riddle, we 

must point out the fact that in Serturner's time chemistry was still new and 

undeveloped. Lavoisier was just beginning to formalize a new science. 

Pharmacists of the time, as they did for hundreds of years ago, treated 

medicinal plants with water, wine, honey, and other readily available 

substances, mostly liquids, to make syrups or other beverages. As for the 

poppy, it was known that the capsule contains a milk product similar to 

caramel, which has a hypnotic effect. As for the chemistry of opium, it is 

known that it always gives an acidic reaction. In this way, Serturner realized 

that he had isolated a completely new compound from opium. More 

importantly, morphine was found to be the prototype. Many others were found. 

It was the Apothecary Wilhelm Meissner of Halle who gave plants that 

contained nitrogenous organic bases as active substances the name alkaloid. 

Meisner began research in 1818, and in 1819 isolated a base from Sabadilla 

seeds. He published his findings in February 1821 in the Trommsdorf Neues 

Journal der Pharmazie, where he first used the name alkaloid. Pharmacist after 

pharmacist, chemist after chemist, began research, and all received alkaloids, 

some of which were extremely valuable to the medical profession, and others 

are still being investigated. Such discoveries include belladonna, ergot, 

quinine, cocaine, and many others. Later, glycosides were found that are 

present, for example, in digitalis. Alkaloids were difficult to isolate, since most 
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plants contain secondary alkaloids. Opium contains at least twenty-five 

secondary alkaloids. Some of them were given several names by various 

researchers, so we can understand the difficulties faced by pharmacists [19, p. 

168-169]. 

Probably, the Pharmacopoeia of every country in the world includes 

opium as an official drug. There may be exceptions in some countries, but this 

does not reduce the huge spread or popularity of this historic drug. Looking at 

the Botanical aspects of opium, we can see the difficulties encountered in 

growing and handling this unusual plant. Opium is the juice obtained from 

immature Papaver somniferum capsules by incision and spontaneous 

evaporation. The plant or some parts of it can also be used for medicinal 

purposes, its papaveris seed is used in Germany and Russia, Folium papaveris 

in Spain and Portugal, and Fructus papaveris maturus in Portugal. 

The plant itself - Papaver somniferum grows all over the world, up to 

the Arctic circle. The growth period of this plant is 120-140 days. Capsules 

vary depending on the variety of the variety of this asthenia, they are not 

uniform, and can be round, long, thin, of various sizes from very small to 

unusually large, they end in a pointed end or look crushed. Capsules can also 

hang down or lie horizontally. The colors of the leaves also vary quite widely, 

and the seeds may be blue, white, or black. Almost ripe Papaver somniferum 

capsules are called «Papaver» or poppy. Opium is obtained mainly from 

capsules alone. The milk liquid is in the capsule under strong hydrostatic 

pressure, any small incision or incision will cause the liquid to ooze, and the 

liquid solidifies during evaporation [19, p. 167]. 

Opium as a legal medicinal product is required in an amount of more 

than 500 tons per year. Has always been a need for special laws relating to the 

opium. From 1840 to 1842, Great Britain and China waged an opium war. 

China tried to stop the illegal importation of Indian opium by the British and 

other foreigners. England wanted to make imports legal because it was 

profitable to collect high import duties. As a result of the agreement with 

China, England opened the ports of Amoy, Canton, Fu Chou, Ningpo and 

Shanghai. To better regulate the opium trade, the Treaty of Tianjin was 

concluded in 1860. In 1906, on September 20, the Chinese opium edict was 

issued, which prohibited Poppy cultivation and opium Smoking. In 1909, an 

international conference was held in Shanghai, which called on all countries to 

do the same as China, which aimed to eliminate the production and Smoking 

of opium. However, opium abuse was widespread. So, in London, it lasted 

from 1820 to 1910, in France, the city of Toulon in 1913, there were 963 opium 

dens. In 1911, another Treaty was signed between China and England, 

according to which by December 31, 1917, the supply of opium to China and 

the cultivation of poppies were to be stopped. The texts of the Opium 

conventions were published in the Swiss pharmaceutical journal of 1912 and 

1919. The international opium agreements of 23 January 1912 in the Hague 
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entered into force on 1 January 1921. In the United States of America, the 

Harrison act was passed, which introduced control over all narcotic drugs. The 

pharmacists started working immediately. When ordering drugs from 

wholesalers, they had to fill out special forms. Wholesalers, in turn, had to fill 

out their part and send the goods and forms in a separate container, and not 

with other packages. Drugs had to be stored in a separate Cabinet or in Desk 

drawers, again only with other drugs [19, p. 167]. 

Based on Serturner's work on the development of alkaloid chemistry, 

French pharmacists Joseph Bienet Caventu (1795-1877) and Joseph 

Pelletier (1788-1842) isolated Quinine from the cinchona plant in 1820. They 

worked as a research group in Paris, studying the chemistry of alkaloids. They 

discovered strychnine, brucine, quinine, and cinchonine. Caventou also coined 

the term «chlorophyll» to refer to the green pigment in the leaves of plants. 

Pelletier also discovered narcine, an opium alkaloid. Both of these researchers 

offered their discoveries to the world without introducing patents on them. For 

example, Pelletier began producing his drug quinine sulfate to treat malaria 

symptoms without a patent. His drug was widely popular. «Farr and Kunzi» 

and «Rosengarten & sons» began manufacturing and distributing quinine 

sulfate in 1822-1823. The industrial revolution came to the pharmacy. The 

work of Serturner, Caventou and Pelletier was inspired to further research in 

the field of chemistry of alkaloids. 

Pierre Robiquet (1780-1840) isolated asparagine and extracted 

codeine in 1832. He studied at Fourcroy and Angelina in Paris. Then he was 

drafted into one of Napoleon's armies. After military service, he opened his 

own pharmacy and started producing some medicines for sale to other 

pharmacies. The German pharmacist-chemist Philipp Laurence Geiger 

(1785-1836) discovered Konin, and together with the German chemist L. 

Hesse - aconitine, atropine, colchicine, daturin and hyoscyamine. By the end 

of the XIX century, pharmacy underwent a complete transition from herbal 

preparations to powerful pharmaceutical preparations, including morphine, 

codeine, quinine, cocaine, Cochin, ephedrine, atropine, papaverine, reserpine, 

digoxin and digitoxin [43, p.109-110]. 
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The discovery of urea by the chemist Friedrich Wehler in 1828 had an 

impact on pharmacy, and on the entire world of chemistry, as well as on the 

world itself, which is still felt by all of us. This was the first time that an organic 

substance produced in an animal's body could be synthesized in a laboratory. 

This was the impetus for the birth of organic chemistry as a new discipline. 

Today, thousands of new synthetic compounds are produced every year. The 

possibilities are endless. As long as the atoms can provide space for four joins, 

there will always be a new synthetic compound, either in the form of a long 

chain, or in the form of rings, or both, for organic chemistry is essentially the 

chemistry of carbon [19, p. 174]. 

 
 

Figure 51. – Memorial in honor of the pharmacists Pelletier and 

Caventou, in Paris, Boulevard Saint-Michel 
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Friedrich Wehler didn't even look for urea. He was interested in 

inorganic analytical chemistry. He opened the door. Urea is the main product 

of animal protein metabolism, occurring mainly in the liver. It is found in the 

urine of mammals, fish, and amphibians, but not in the urine of birds and 

reptiles, which instead contains uric acid. A person allocates up to 30 g per 

day. It was a substance that in 1799 was named «Uree» by Vauquelin and 

Fourcroy and declared an Aviary in a humorous letter to his friend J. Berzelius 

on February 22, 1828. It read:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Figure 52. – Antoine-Laurent 

Lavoisier   (1743 – 1794), 

drawing by Mary Evans [21]. 

 

Figure 53. – Friedrich Wilhelm  

Adam Serturner  

(1783-1841) [21]. 

«Berlin, 22ten Febr. 1828. Lieber Herr Professor! 

Obgleich ich sicher hoffe, dass mein Brief vom 12. Jan. und 

das Postscript vom 2ten Februar bey Ihnen angelangt sind, 

und ich taglich, oder vielmehr stiindlich in gespannter 

Hoffnung lebe, einen Brief von Ihnen zu erhalten, so will ich 

ihn doch nicht abwarten, sondern schon wieder schreiben, 

denn ich kann, so zu sagen, mein chemisches Wasser nicht 

halten und muss Ihnen sagen, dass ich Harnstoff machen 

kann, ohne Nieren oder iiberhaupt ein Thier, sey es Mensch 

oder Hund, nothig zu haben. Das cyansaure Ammoniak ist 

Harnstoff...» Berzelius also displayed some humor by 

answering: «...und sollte die Quantitat der artifiziellen nicht 

geniigen, so kann man leicht mit ein wenig aus dem Nachttopf 

supplieren. » 
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Soon Friedrich Wehler was appointed Professor. Pure aluminum and 

synthetic urea earned this award within two weeks [19, p. 174]. 

Nineteenth-century trading cards can trace their roots to cards used by 

merchants, especially in British cities, in the late 17th and early 18th centuries. 

These cards were printed in engraving, woodcut, or block letters. The cards 

showed shop Windows or signs. This made the stores recognizable to 

customers, since there were no street addresses at the time. The concept of a 

trading card spread with printers and merchants when they arrived in the 

colonies from England [36]. 

 

Nineteenth-Century Pharmacists’ Trade Cards 

from the William H. Helfand Collection [36]. 

 

 
 

A nineteenth century trade card showing an earlier style of 

illustration and printing 

 

Advances in printing technology eventually led to the development of 

color lithography, which allowed trade cards to be printed in full color with 

a level of photographic realism unrivalled by other printing methods. Trade 

cards became a visually attractive and affordable form of advertising. Printers 

offered cards in a variety of sizes and shapes. Potential advertisers could 

choose stock images as illustrations, or unique designs could be developed 

for an additional cost. The subject matter on the cards moved beyond simply 

depicting shop exteriors or signs and began featuring creative interpretations 

https://librarycompany.org/helfand/images/Helfand5991.jpg
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of products as well as a variety of scenes and decorative motifs. As the 

preparation and distribution of medical drugs became a more and more 

lucrative business, trade cards served as an important way for pharmacy 

owners to differentiate themselves from their competitors [36]. 

 

  
An example of the same trade card «stock» image used by two 

different pharmacists. 

  
Cards (above and below) showing the prices for printing. 

 
Сards (below) were cut into various shapes as well as the standard 

rectangle. 
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One series of cards (below) offered by H.C. Goodwin's New Drug 

Store. The originals measure approximately one inch by one inch [36]. 

 

 
 

 

Trade cards reached their peak of popularity in the 1880s. They lost 

their dominance as an advertising medium by the early 20th century, when 

developments in printing improved the quality and reduced the cost of 

magazine and newspaper advertising. Over the last fifty years, William H. 

Helfand amassed a collection of medical and pharmaceutical material that he 

has generously given to the Library Company [36]. 

 

  
 

 

Take Away Advertising: Anything Goes 

 

Trade cards employed a direct marketing approach, and customers not 

only brought the cards home but often kept them as collectibles. Pharmacists 

usually issued their cards in a series to encourage repeat visits by customers 

inspired to enhance their trade card collections. The cards included the 

pharmacist’s name, location, and specialty and sometimes listed additional 

information about featured products. Not constrained by truth in advertising 

concerns, advertisers could adopt an «anything goes» attitude in the claims 

made about their products and services. While pharmacists’ trade cards are 

usually modest in their declarations, patent medicine or nostrum 

manufacturers tended to make unsubstantiated and outrageous claims about 

the efficacy of their products [36]. 
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History of Pharmacy 

 

Pharmacy, on the practical side, was unregulated for most of the 19th 

century. There was no clear line between doctors and pharmacists. Very 

often, doctors and their students created and distributed medicines. The health 

sector also included pharmacists who diagnosed and treated diseases. There 

were also pharmacists who produced and sold medicines in bulk to 

pharmacists, doctors, and Department store owners. Changes in medical 

education and legislation have led to more doctors writing prescriptions to be 

filled by a local pharmacist. This led to an increase in the number of 

pharmacies and pharmacy points. Stores began to standardize their 

appearance and range, including both medical supplies and specialty retail 

items. Pharmacists, pharmacists, and apothecaries used trading cards to 

advertise their areas of expertise, as well as the products they sold [36].  
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Growth of Industry and Commerce  

 

The Industrial Revolution saw a huge increase in manufactured 

goods. With a wealth of products flooding the market, manufacturers needed 

to find ways to make their products stand out from the crowd. Patent 

medicines advertisers used trade cards so effectively that their products 

became some of the most profitable in American business history. 

Pharmacists’ trade cards often featured the products they sold as a lure to 

entice customers in with the promise of high quality at low prices [36]. 

 

The Other 

For better or worse, these cards also depicted the mindset of the 

times – from romantic ideals of exotic, far-off places to the realities of racial 

and ethnic stereotypes. 
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Everday Life 

The scenes depicted on these 

trade cards give us a glimpse into 

some of the details of life during 

the late 19th century. They 

reveal not only what products 

were being marketed, but also 

the types of visual images that 

appealed to the 19th-century eye 

[36].  

 

Popular drawings were children, animals, nature and decorative floral 

motifs. In addition, trading cards often used humorous stories, fantasies, and 

quirks as drawings to appeal to customers [36]. 

Perhaps the greatest explorer and the greatest discovery that 

continues to influence us in the nineteenth and twentieth centuries was Louis 

Pasteur. He is the founder of microbiological Sciences. Louis Pasteur was 

born on December 27, 1822 in Dole, in the Jura region of France. He was 

educated at the Ecole Normale Superieure in Paris, and graduated from the 

University in 1847. He then became Professor of physics (1848-1849) in 

Dijon, Professor of chemistry (1849-1854) in Strasbourg, Professor of 

chemistry and Dean of the Lille Faculty of Sciences. In 1857, Pasteur 

returned to the école Normale Supérieure in Paris, where he became Director 

of research. Finally, in 1867, he became a Professor of chemistry at the 

Sorbonne in Paris. The reason for all these changes was that most of the time 

he had to organize or reorganize the relevant departments. 

ISOMERISM 

One of the first discoveries of Pasteur had been done in his student 

years. This discovery is the isomerism. Pasteur manually separated two 

crystalline forms of tartaric acid and demonstrated their opposite effect on 

polarized light. Pasteur also showed that natural substances are always 

found in one of two isomeric forms, levorotor or dextrorotor. And 

substances that are obtained by chemical synthesis are mixtures of both 

forms, or racemic forms. 

FERMENTATION THEORY 

Studying the chemical selectivity of living processes, Pasteur came 

to the conclusion that yeast is a living organism with its own characteristics. 

And the chemical selectivity of yeast is the conversion of sugar into alcohol. 

In this case, yeast is a very tiny creature-a microbe. Pasteur reported his 

discovery to a Lille industrialist and pointed out that his alcohol contains not 

only yeast, but also other microscopic living organisms that coexist with or 
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overcome yeast processes. By fermentation, Pasteur was able to convert 

sugar into alcohol, butyric acid, or lactic acid, and alcohol into acetic acid 

and other enzymes. According to Pasteur, each specific fermentation 

process is carried out by a specific microbe or germ (as he called it). A 

microbe or germ acts on a specific substance to produce another specific 

substance, such as yeast acting on sugar to produce alcohol. Thus, arose the 

germ theory of fermentation. 

In 1857, Louis Pasteur published Memoire sur la fermentation 

appelee lactique, his first work on the microbial theory of fermentation. Now 

it's a classic. Pasteur argued that different types of micro-organisms can be 

separated from each other using appropriate methods. To do this, you can 

use the nutritional needs of microbes and the degree of their reaction to 

antiseptic substances. In addition, Pasteur claimed that each type of 

fermentation was carried out by a specific microbe, the same is true for 

diseases. Each type of disease was caused by a specific microbe. This brief 

report was just the beginning. Continuing his research on microbiological 

life, Pasteur discovered that some microbes can live without oxygen, that 

they can get energy from actions that do not use oxygen. The discovery of 

anaerobiosis demonstrated that fermentation is the metabolic equivalent of 

respiration, when life is maintained without oxygen. Pasteur's next 

achievement was to suppress the idea of spontaneous generation. Scientists 

of that time were studying the origin of microbes. Some believed that 

microbes come from the processes of souring milk or rotting meat or 

fermentation of grape juice. Pasteur demonstrated that each micro-organism 

is derived from an existing micro-organism. It also showed that perishable 

foods can be kept fresh by killing the germs present, i.e. by sterilizing the 

products, and that they can be sterilized by removing contamination. 

Pasteur's method involved the use of heat and was named pasteurization in 

his honor. It is widely used for dairy products and beverages. 

This gave rise to the development of decontamination agents. The 

English surgeon Joseph Lister, based on Pasteur's research, reasoned that 

if microbes cause putrefaction, they can also cause wound infections. But 

unlike food, wounds can't be heated, which means they can't be pasteurized. 

So, Lister started looking for compounds that would kill microbes without 

heat. He found a solution of carbolic acid. Lister applied it to dressings and 

instruments, as well as as a spray in the operating room. And with the help 

of hot steam under high pressure, Lister sterilized instruments, gowns, and 

curtains and thus practiced aseptic surgery. 

DISPUTES 

In 1865, Louis Pasteur received a request from the silk industry to 

solve the problem of treating sick silkworms. Pasteur discovered that they 

actually have two diseases. One disease was caused by a parasite, and the 
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other by poor nutrition. Pasteur was able to develop methods for their 

treatment, and also made another discovery. Pasteur discovered highly 

resistant structures that he called spores. The discovery of spores provided 

answers to many questions, such as why the anthrax Bacillus survives in the 

soil or in animal carcasses for a long period of time. 

IMMUNIZATION 

The study of immunity has made a huge contribution to the 

microbiological Sciences. Pasteur showed that birds infected with old 

chicken cholera cultures were not affected by virulent cultures. The answer 

was found to why sheep and goats are protected from virulent anthrax. 

Pasteur suggested that weakened forms of microorganisms modified by any 

of several available methods could be used to immunize people. By injecting 

cowpox, people were given immunity from smallpox. Pasteur proposed the 

term vaccine, and the technology of using weakened crops as vaccination. 

VIRUSES 

In 1882, Pasteur expanded his work on viruses by beginning to study 

rabies. He could prove that this terrible animal disease is transmitted by a 

microbiological agent so small that it is impossible to see it even under a 

microscope. In this way, Pasteur definitely discovered the world of viruses. 

When developing a rabies vaccine, he infected the spinal cord tissue of rabbits. 

Having weakened the obtained material, he created a vaccine to vaccinate dogs 

against rabies. He also prepared a vaccine for people bitten by rabid dogs, 

foxes, rabbits and other animals in contact with humans. This discovery 

attracted the attention of the entire world community. Private and public funds 

poured into Paris to build the famous Pasteur Institute. The Institute was 

opened in 1888 and its Director was Louis Pasteur. The fact that its staff 

includes several Nobel laureates among its members testifies to the high order 

of research conducted there so far [19, p.184-186]. 

A huge achievement for the chemical Sciences and medicine was the 

invention of the thermometer. Daniel Gabriel Fahrenheit (1686-1736) - 

German physicist, engineer and glassblower, in 1714 invented the mercury 

thermometer in glass and developed a temperature scale named after him. In 

1742, Swedish astronomer Anders Celsius (1701-1744) created a temperature 

scale that was the reverse of the scale now known as «Celsius»: 0 meant the 

boiling point of water, and 100 meant the freezing point of water. In 1743, the 

Lyon physicist Jean-Pierre Christin developed a scale where zero 

represented the freezing point of water and 100 represented the boiling point 

of water. Christin was the permanent Secretary of the Academy of Sciences, 

fine arts and arts of Lyon. He worked independently of Celsius, in 1743 he 

published a project of a mercury thermometer, the «Lyons thermometer». This 

thermometer was built by master Pierre Casati, who used the Christin’s scale. 
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In 1744, simultaneously with the death of Anders Celsius, the Swedish botanist 

Carl Linnaeus (1707-1778) reversed the Celsius scale. He used a custom-

made «Linnaeus thermometer». The thermometer was made by Daniel 

Ekström, a leading Swedish manufacturer of scientific instruments at the time, 

whose workshop was located in the basement of the Stockholm Observatory. 

The thermometer was intended for use in greenhouses in Sydney. Since the 

19th century, scientific and thermometric communities around the world have 

referred to this scale as the centigrade scale. The temperature on the centigrade 

scale was measured simply as Degrees or, when greater specificity was 

required, as degrees Celsius. The symbol for the temperature values on this 

scale is °C. 

Medicine was also developing at a rapid pace. Joseph Leopold 

Auenbrugger or Avenbrugger (1722-1809), also known as Leopold von 

Auenbrugger, was an Austrian physician who invented percussion as a 

diagnostic method. 

Rene Theophile Hyacinthe Lenneck (1781 -1826) was a French 

physician who invented the stethoscope in 1816. He worked at the Necker 

hospital, and first used his invention to diagnose various chest diseases. 

In 1786, Dr. Luigi Galvani, an Italian physician and physicist at the 

University of Bologna, first noted that an electric current could be recorded 

from skeletal muscles. He recorded the electrical activity of the dissected 

muscles. 

The first human electrocardiogram was recorded by Augustus D. 

Waller of St. Mary's Medical school. This cardiogram showed simultaneous 

electrometric and cardiographic traces that characterize the electrical activity 

preceding each heartbeat. 

Dr. Willem Einthoven, a Dutch physiologist inspired by Waller's 

work, perfected the capillary electrometer. He was able to demonstrate five 

deviations, which he called ABCDE. To adapt to the inertia in the capillary 

system, he performed a mathematical correction, which resulted in the curves 

that we see on the cardiogram today. Following the mathematical tradition 

established by Descartes, he used the terminal part of the alphabetical series 

(PQRST) to denote these deviations. The term «electrocardiogram» used to 

describe these wave forms was first introduced by Einthoven at a Dutch 

medical meeting in 1893. In 1901, he successfully developed a new string 

galvanometer with very high sensitivity, which he used in his 

electrocardiograph. His device weighed 600 pounds. 

In 1924, Einthoven was awarded the Nobel prize in physiology or 

medicine for his invention of the electrocardiograph. 

Wilhelm Conrad Roentgen (1845 - 1923) - discovered 

electromagnetic radiation in the wavelength range known as x-rays. The 

German physicist Roentgen made this autopsy in 1895, in his discovery he 

discovered that the x-ray beam passes through human tissue, leaving bones and 
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metals visible. He conducted an experiment by taking a picture of his wife 

Bertha's hand with a ring on her finger. The news of the discovery of x-rays 

spread quickly around the world. In early 1896, x-rays were used in medicine 

in the United States to diagnose broken bones and gunshot wounds. In 1901, 

Roentgen received the Nobel prize in physics for his discovery. 

In 1851, Arthur Leared invented a binaural stethoscope with two 

earphones, which was perfected by George Cammann for commercial 

production in 1852. Since this year, the design has become standard. 

Hermann Ludwig Ferdinand von Helmholtz (1821-1894) made a 

significant contribution to the development of various fields of modern 

science. He was a German physician and physicist who in 1851 revolutionized 

the field of ophthalmology. Helmholtz invented the Ophthalmoscope, a tool 

for examining the inner surface of the human eye. 

The world's first smallpox vaccine was discovered by the English 

physician and scientist Edward Jenner (1749 - 1823). 

One of the founders of modern bacteriology is considered to be the 

famous German physician and pioneer microbiologist Robert Heinrich 

Hermann Koch (1843-1910). He identified specific pathogens of 

tuberculosis, cholera and anthrax, as well as experimentally justified the 

concept of an infectious disease. 

In 1882, Russian zoologist Ilya Mechnikov (1845 -1916) made the 

discovery of the main defense mechanism of innate immunity – discovered 

phagocytes (macrophages). He conducted pioneering research on the immune 

system, and together with Paul Ehrlich was awarded the Nobel prize in 

physiology or medicine in 1908. 

The pioneer of antiseptic procedures is considered to be a Hungarian 

doctor of German origin Ignaz Philipp Semmelweis (1818 - 1865). 

Of great importance was the discovery of blood groups by Karl 

Landsteiner. During early experiments with blood transfusion in 1901, he 

formulated the classification of ABO blood groups, later in collaboration with 

Alexander S. Wiener in 1937, he formulated the classification of blood groups 

by RH factor. The author of the modern classification of blood into four types 

(A, B, AB, O), which is still used today, is the Czech serologist Jan Jansky. 

Russian Russian physiologist Ivan Petrovich Pavlov (1849 -1936) 

became the first Russian Nobel laureate. He has done many works on the study 

of higher nervous activity, conditional and unconditional reflexes. He received 

the Nobel prize in physiology or medicine in 1904. Much of his work has been 

concerned with studies of temperament, conditioning, and involuntary reflex 

actions. 
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 The creation of the Red Cross played a significant 

role in the development of medicine and pharmacy. It was 

stimulated by the publication of the Swiss citizen Jean 

Henri Dunant «un Souvenir de Solférino» (1862). He 

described the suffering suffered by the wounded at the 

battle of Solferino in 1859. Dunant called for the creation of voluntary aid 

societies that will provide assistance to war victims. He also requested that the 

service for providing assistance to the military sick and wounded be neutral. 

The Swiss social security Agency Société genovoise d'utilité publique 

actively supported Dunant's proposal, which resulted in the creation of an 

organization called the red cross in 1863. February 17, 1863. the first meeting 

of this organization was held. General Dufour was elected President, and 

Dunant was elected Secretary. This date is the birthday of the International 

Committee for the relief of the wounded. In 1880. The organization was 

renamed «International Committee of the Red Cross-ICRC». 

The first emblem of the International red cross is the red cross on a 

white background. This emblem has no religious meaning. However, during 

the Russian-Turkish war (1877-1878), the Ottoman Empire refused to use this 

emblem. The red Cross was associated with the crusaders, and the 1929 

Geneva Convention recognized the red Crescent as the second emblem to be 

used in the Ottoman Empire. 

The red lion and sun symbol, the national symbol of Iran, also received 

the status of the official symbol of the red cross. After the 1979 Islamic 

revolution, during which the lion and the sun disappeared from the country's 

flag and coat of arms as symbols of the old monarchical system, the new 

Iranian government established a more traditional red Crescent for Muslim 

countries. 

In 2005, there was an attempt to adopt the red star of David as a symbol, 

but this proposal was rejected. Then, in the course of diplomatic negotiations 

with Israeli representatives, a draft of a third, religiously neutral emblem-the 

red crystal — appeared. In 2005, the symbol of the red Crystal was adopted 

(entered into force in 2007). 

The red cross is the protective emblem and registered badge of the 

International red cross and red Crescent movement, so the use of this symbol 

by other organizations is prohibited by international law. The Geneva 

Convention of 1949 established the legal status of the International Committee 

of the red cross, so the red cross (and red Crescent) sign is protected worldwide. 
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 Florence Nightingale, (1820-1910) - founder of modern nursing. She 

is a famous English social reformer and statistician. 

She came to prominence while serving as a Manager of nurses trained 

by her during the Crimean war. Florence Nightingale organized the care of 

wounded soldiers, served to develop nursing and increase its importance and 

reputation. She became an icon of Victorian culture in the person of the «lady 

with the lamp» who went around wounded soldiers at night. 

In 1860, Nightingale laid the Foundation for professional nursing. She 

founded her nursing school at St Thomas ' hospital in London. It was the 

world's first secular nursing school. The school is now part of king's College 

London. The oath of the Nightingale, taken by new nurses was named in her 

honor. International nurses Day is celebrated annually around the world on the 

birthday of Florence Nightingale. Her social reforms include improving health 

care for all segments of British society, promoting the fight against hunger in 

India, fighting for the abolition of excessively harsh laws on prostitution, and 

expanding acceptable forms of employment for women [7, p. 55-71]. 

  

 

 

Figure 54. – Jean Henri Dunant 

(1828 –1910) 

Figure 55. – Florence 

Nightingale 

(1820 – 1910) 
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PHARMACY DURING THE NEWEST TIME (XX AND 

BEGINNING OF XXI CENTURY). 

 

Many discoveries and achievements of the 20th century changed the 

face of medicine and pharmacy beyond recognition. The average life 

expectancy in the world has increased, which is the main indicator of the 

impact of health care on mortality, and also reflects the state of medical 

education, standard of living and nutrition [10]. 

Many industrialized countries have seen such sharp growth. Indeed, the 

Outlook for medicine and pharmacy has changed so much that all attention has 

been focused on morbidity rather than mortality. The focus has changed from 

keeping people alive to keeping them fit, with the exception of diseases such 

as cancer and AIDS. 

The rapid progress of medicine and pharmacy in this era was facilitated 

by the development of communication between scientists around the world, 

which was made possible by publications, conferences, the invention of 

computers and electronic media. Team work has become the norm despite the 

increased degree of specialization. On the other hand, it has become more 

difficult to attribute discoveries to specific people. 

In the first half of the century, many works were still devoted to 

infection control. Notable advances have been made in endocrinology, 

dietetics, and other fields. After the Second world war, cell biology was widely 

developed. The basic concepts of the disease process were changed. New 

discoveries in biochemistry and physiology have served as the basis for the 

development of diagnostic tests and more effective treatment methods. 

Impressive advances in biomedical engineering have introduced non-invasive 

imaging techniques to study body structures and functions using ultrasound 

(Sonar), computed axial tomography (CAT), and magnetic resonance imaging. 

X-rays have become a powerful diagnostic tool for a wide range of diseases, 

from broken bones to cancer. 

With each new scientific achievement, the medical practice that existed 

only a few years ago became obsolete. 

Medicine 

The discovery of penicillin by Alexander Fleming changed the world 

of modern pharmacy, introducing the era of antibiotics. Antibiotics have 

dramatically reduced deaths from bacterial diseases and their prevalence. 

Placebo-controlled, randomized, blind clinical trials were used to test 

the new drugs. 

Epidemiology and vaccination have led to the eradication of the 

smallpox virus in humans. Developed a vaccine against polio put an end to the 

global epidemic. Effective vaccines have also been developed against a 

number of other serious infectious diseases, including influenza, measles, 
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diphtheria, tetanus, whooping cough, rubella, mumps, chickenpox, hepatitis A 

and hepatitis B. 

The development of vitamins has virtually eliminated scurvy and other 

vitamin-deficient diseases. 

New psychiatric medications, such as antidepressants and 

antipsychotics, have been developed. Antipsychotics are used to treat 

hallucinations. 

Research by British doctors in the 1950s proved the role of tobacco 

Smoking in the occurrence of cancer and other diseases of the pulmonary 

system. As a result of new cancer treatments developed, such as chemotherapy, 

radiation therapy, and immunotherapy, it has become possible to cure or 

remission cancer. 

The discovery of blood groups and the development of the blood Bank 

made blood transfusion safe and widely available, and the invention of 

immunosuppressive drugs and tissue typing led to the development of organ 

and tissue transplantation. 

Pacemakers and artificial hearts were developed, which led to the 

development of cardiac surgery. 

There have been major changes in the pharmaceutical market, as laws 

have made cocaine and its crystalline form – crack, heroin, LSD, and MDMA-

dangerous addictive drugs, and their use has been outlawed. The war on drugs 

in many countries has led to a lucrative black-market drug trade. By the 1990s, 

80% of incarceration was related to drug use. 

In the 1920s, medical insulin was obtained, which helped reduce the 

death rate of diabetics by three times. 

Developed contraceptives significantly reduced population growth, 

while vaccines, high hygiene and clean water improved health and reduced 

mortality, especially among infants and young people [7]. 

Many pharmacists and chemists moved from laboratory to laboratory. 

Many pharmacists worked in laboratories in Germany, then in Paris and 

England. This allowed them to get unique experience from different countries. 

Many professors had thirty or forty assistants for one or two semesters. 

However, some pharmaceutical researchers were really alone. One of them 

was Fritz Kraft from Bruges (Switzerland). His grandfather and father were 

successful merchants. Kraft married the daughter of a successful dairy farmer. 

Thus, his family was mainly engaged in commercial activities. Karl Friedrich 

Kraft (Fritz Kraft) was always one of the best students during his school 

education in Bruges and Baden. He studied pharmacy in Zurich, with practical 

semesters in Basel and Geneva. After graduation, he returned to Basel to work 

as a research pharmacist for a large chemical firm. However, control from his 

superiors oppressed him and after a year he gave up this idea. He wanted to be 

independent. He bought a pharmacy on the outskirts of Basel and began to 

conduct his research there, but customers interrupted his experiments. 



187 
 

In 1901, Fritz Kraft returned to Bruges, built a large house for his 

fiancee in the middle of an Apple orchard, and for himself a private laboratory 

on the first floor of his new home. He began to study Dryopteris filix mas, or 

male fern, and was studied by Dioscorides, Galen, Pliny, and many other 

scholars of antiquity. The dried rhizome of Male fern mixed with honey and 

slabitelny has been used successfully against tapeworm. Kraft tried to highlight 

the active beginning. C. F. Boehringer und Sohne in Mannheim (Germany) 

introduced Filmaron ® to the market in 1904, which quickly became world-

famous, especially in leading ports and port cities where tapeworm infestations 

were a serious problem. It was quickly adopted by many pharmacopoeias. 

Filmaron ® was thought to be a single substance, but analytical methods have 

shown that Filmaron ® is a complex of aspidinol and filicin-Aspidinolfilicin. 

The male fern (Aspidium) contains eight or more components that, 

individually or collectively, have varying degrees of anthelmintic action. The 

male fern contains filicin, filicinic acid, filixic acid, aspidin, aspidinin, 

albaspidin, and aspidinol, which are also found in related Dryopteris species. 

Filmaron ® does not kill tapeworms, but paralyzes them with its components, 

and they are expelled by the action of a laxative. From Filmaron ® we have 

moved to the release of Atabrine ® , which works in the same way. Fritz Kraft 

was the first to analyze a medicinal plant used empirically for thousands of 

years. 

Another old medicine that intrigued Fritz Kraft was ergot. This 

medicinal plant has been used for hundreds of years. So, midwives used it to 

stop obstetric bleeding. Kraft tried to highlight its secrets. In 1875, Charles 

Tanret isolated two substances from ergot-crystalline, a pharmacist from 

Troyes (France) called it ergotinine cristallisee and amorphous, so he called it 

ergotinine amorphe. Tanret believed that the substance is amorphous due to 

impurities that prevent crystallization. Few pharmacists have studied ergot 

further, the reason for this was that the pure crystalline alkaloid had no 

beneficial clinical effects, and the salts of these two substances were quite 

difficult to obtain. In 1906, George Barger and F. H. Carr published in 

Chemical News a summary of a report they had just presented at a meeting of 

the British Association in York. In the report, they described the isolation of a 

new amorphous alkaloid from the amorphous ergontine Tanret, which they 

called Ergotoxin. It was not difficult to make Ergotoxin salts. This meant that 

it could be studied both pharmacologically and clinically on a larger scale. 

Meanwhile, Fritz Kraft sent his manuscript Uber das Mutterhorn 

(about ergot) to the German pharmaceutical magazine Archiv der Pharmazie 

on August 3, 1906. In his manuscript, Kraft reported that the amorphous 

ergotinine Tanreta and ergotinine cristallisee are interchangeable. He wrote 

that to crystallized ergotamine can be a method of heating an amorphous form 

by alcohol. And if you handle the crystalline form of the acid, it is possible to 
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obtain amorphous ergotamin. Fritz Kraft gave my connection a name 

Hydrolotion, because he considered it a hydrated Ergotaminom. 

George Barger and Henry Dale sent their comments on Fritz Kraft's 

claims to Archiv der Pharmazie (1906) in the same year. They said that 

Hydroergotinin and Ergotoxin are not the same thing, but they agreed with the 

fact that many of Kraft's discoveries coincide with their own. Many researchers 

began to take sides, but after many «pros» and «cons» came to the conclusion 

that Kraft was right and that Ergotoxin and Hydroergotinin are one and the 

same. 

George Barger published a note in Archiv der Pharmazie (1907) 

entitled «On the rectification of ergot alkaloids», where he indicated that he 

had attributed an incorrect formula to his Ergotoxin. And also, that he approved 

the Kraft method - boiling the amorphous alkaloid Tanret in methyl alcohol, 

which results in crystallized ergotinin. Accordingly, Hydrogelation and 

Ergotoksina are one and the same substance. However, the name of the 

Ergotoksina won, and Hydrogelation faded into the background. In 1926, 

Geoffrey Timmis in England was able to obtain Ergotoxin in crystalline form. 

In 1943, Arthur Stoll and albert Hoffmann in Basel, Switzerland, were able to 

show that Ergotoxin is actually a changing triad of three other alkaloids, and 

that none of them is ergotamine, the pure original ergot alkaloid, as Stoll did 

in 1918. But Ergotoxin in its hydrogenated form, prepared by Stoll and 

Hoffmann, is a valuable addition to the doctor's Arsenal, thanks to Fritz Kraft, 

who discovered this field and showed the way. 

In his small private laboratory in Bruges, Kraft was working on another 

old drug, digitalis. After being introduced to medicine by William Withering 

in England, doctors used this plant for therapeutic purposes in a dry form. Then 

came the tincture of digitalis. But both of these medicinal forms were not 

satisfactory. Fritz Kraft obtained the first good clinical form of digitalis 

glycoside, which he named Gitalin. Then he was able to crystallize the second 

glycoside, which he called Gitoxin. But this project was never completed, it 

was interrupted by the early death of Kraft. Fritz Kraft died of a stroke on April 

28, 1914, when he was only fifty years old. But with his Aspidinolphilicin, 

Gitalin, Hytoxin, and Ergotoxin, Fritz Kraft remains one of the greatest 

pharmacists of all time who will live on in the memory of pharmacy. He was 

probably one of the last successful researchers to have his own laboratory. 

Today, we can only admire a shy pharmacist who could work in his own home 

on three of the most important medicines in medicine: ergot, Foxglove, and 

male fern [19, p. 176-177]. 

An equally fascinating story happened with the study of insulin. A 

young canadian orthopedic surgeon, Frederick Bunting, having failed in his 

practice, decided to conduct a diabetes study at the University of Toronto. He 

read an article by Dr. Moses Barron about the connection between the 

Langerhans Islands and the onset of diabetes, and was inspired to isolate these 
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cells. In early 1921, Bunting turned his idea to a Professor at the University of 

Toronto, John McLeod, one of the most prominent scientists who studied 

diabetes. McLeod did not share the enthusiasm of the Bunting. After receiving 

a grant of one hundred dollars, ten dogs for research, and eight weeks, Bunting 

was given the chance to find out the cause of the disease. 

He worked with assistants-graduate medical student Charles H. Best 

and later biochemist James Bertram Collip. These three men-the most 

unsuitable for the job - managed to solve a problem that even the experts 

couldn't solve. 

Professor McLeod trained best in surgical removal of the pancreas, and 

also gave a number of practical tips. McLeod soon left for a summer vacation 

in his native Scotland. At this time, a new method for determining blood 

glucose levels was introduced. the test required only 0.2 ml of blood, not 25 

ml as before. This breakthrough played a huge role in the discovery of insulin, 

since now frequent blood tests did not exhaust patients. 

In the fall of 1921, Bunting and best presented McLeod with the visual 

results of Their work. Scientists sought to start using insulin in humans. 

Bunting and best tried to inject themselves with insulin, but apart from 

weakness and chills, they found no other symptoms. On January 11, 1922, in 

Toronto, insulin was first administered to the first patient, a 14-year-old boy, 

Leonard Thompson, who was suffering from diabetes. The first injection did 

not produce the desired results. Biochemist Bertram Collip continued his work 

on the purification of insulin. On January 23, the same patient was again 

injected with insulin. The result was stunning. The patient felt better every day, 

gradually gaining strength and weight. It was a success. 

In the may 3, 1922 publication «Effects of pancreatic extract on 

diabetes», the research team first used the word «insulin». 

After canadian scientists Frederick Bunting and Charles Best obtained 

the pancreatic hormone insulin in 1922, diabetes ceased to be a fatal disease. 

News of the discovery of insulin quickly spread around the world. The 

discovery of insulin is recognized as the greatest achievement of the twentieth 

century. Frederick Bunting and McLeod were awarded the Nobel prize. 

However, Frederick Bunting was enraged by the Nobel Committee's decision; 

he believed that success should be shared by him and Charles Best. Bunting 

gave him half of his share of the Nobel prize, McLeod in turn shared his share 

with Bertram Collip. Bunting transferred all rights to insulin to the University 

of Toronto, where he worked. Less than a year later, the production of insulin 

was put on a commercial basis. 

By decision of the International diabetes Federation (IDF), Bunting's 

birthday (November 14) was declared world diabetes day [8]. 

INFECTIOUS DISEASES AND CHEMOTHERAPY 

In the years following the turn of the century, ongoing research 

concentrated on the nature of infectious diseases and their means of 



190 
 

transmission. Increasing numbers of pathogenic organisms were discovered 

and classified.  The smallest to be identified were the viruses, producers of 

many diseases, among them mumps, measles, German measles, and 

poliomyelitis; and in 1910 Peyton Rous showed that avirus could also cause a 

malignant tumour, a sarcoma in chickens. 

The search for treatments aimed at both vaccines and chemical 

remedies. Germany was well to the forefront in medical progress. The 

scientific approach to medicine had been developed there long before it spread 

to other countries, and postgraduates flocked to German medical schools from 

all over the world. The opening decade of the 20th century has been well 

described as the golden age of German medicine. Outstanding among its 

leaders was Paul Ehrlich. 

While still a student, Ehrlich carried out some work on lead poisoning 

from which he evolved the theory that was to guide much of his subsequent 

work—that certain tissues have a selective affinity for certain chemicals. He 

experimented with the effects of various chemical substances on disease 

organisms. Paul Ehrlich (14 March 1854 – 20 August 1915) was a German 

physician and scientist who worked in the fields of hematology, immunology, 

and antimicrobial chemotherapy. He invented the precursor technique to Gram 

staining bacteria [10, p.55-68]. In 1910, with his colleague Sahachiro Hata, he 

conducted tests on Salvarsan (arsphenamine). Their success inaugurated 

thechemotherapeutic era, which was to revolutionize the treatment and control 

of infectious diseases. Salvarsan, a synthetic preparation containing arsenic, is 

lethal to the microorganism responsible for syphilis. Until the introduction of 

penicillin, Salvarsan or one of its modifications remained the standard 

treatment of syphilis and went far toward bringing this social and medical 

scourge under control [7]. 
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Figure 56. –  Sir Alexander 

Fleming, (6 August 1881 – 

11 March 1955) was a 

Scottish biologist, 

pharmacologist and 

botanist. 

Here in his laboratory at St 

Mary's, Paddington, 

London [7]. 

The leap forward in the search for new drugs 

and the development of the antibiotic era 

began with the discovery of penicillin. 

Alexander Fleming (1881-1955) in 1928 

accidentally discovered the antibacterial 

activity of the fungus Penicillium notatum. 

From the history of pharmacy in the Ancient 

world, we know about the use of moldy bread 

as a medicine for certain diseases, it was 

practiced by the Mayans and other peoples. 

The bactericidal substance Pyocyanin was 

isolated as early as 1899 by Emmerich and 

his colleagues from Pseudomonas 

aeroginosa. 

It was only in 1928, in the laboratory of St 

Mary's hospital in London, that Alexander 

Fleming made an outstanding contribution to 

pharmacy by discovering penicillin. He 

noticed that the culture of staphylococci was 

infected with mold, which suppressed the 

growth of the microorganism. In his research 

on mold, he found that it has a similar effect 

on other purulent organisms. The 

significance of this discovery was not 

understood until 1939. Then scientists from 

the sir William Dunn school of pathology in 

Oxford joined the study. With the outbreak of 

world war II, the need for antibiotics to treat 

wounded soldiers increased. In this regard, 

research has focused on the production of 

large amounts of antibiotics. 

 Howard Florey and Ernst Boris Chain were already experimenting 

with Penicillin at Oxford. Their observations were released to the scientific 

world through The Lancet, dated August 24, 1940. They then went to Peoria 

in the USA to produce large amounts of Penicillin for clinical trials. By 1944, 

large amounts of the drug were being manufactured. Thus, the development of 

this drug was largely due to a war - like many of the surgical skills developed 

in the middle ages. Florey, Chain and Fleming shared the Nobel Prize for 

medicine in 1945[8]. 

Gerhard Domagk (1895-1964) in 1935 synthesized Prontosil with 

anti-bacterial properties. Following this discovery several other drugs with the 

sulfa radical were synthesized, tested for their anti-bacterial activity and 

toxicity, and made available to the medical profession [8]. 
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In the Soviet Union in 1942, the Soviet microbiologist Zinaida 

Yermolayeva received penicillin from the mold Penicillium Crustosum, taken 

from the wall of one of the shelters in Moscow. In 1944, he began to be widely 

used in the treatment of wounded soldiers [7]. 

 

Figure 58. – 

Howard Walter 

Florey 

(24 September 1898 

– 21 February 1968) 

was an Australian 

pharmacologist and 

pathologist [7]. 

Figure 59. –  Ernst 

Boris Chain, 

(19 June 1906 – 12 

August 1979) 

was a German-born 

British biochemist 

[7]. 

 

Figure 60. – 

ZinaidaVissarionovnaYermolayeva 

(October 15, 1898 - December 2, 

1974) 

was a Soviet scientists of 

Microbiology and 

Epidemiology[7]. 

 

 

Penicillin is a fairly safe 

antibiotic, but it also has a number 

of disadvantages. The most 

important of these is that it is not 

active against Mycobacterium 

tuberculosis. Tuberculosis is a 

serious disease that threatens 

public health. However, further 

research solved this serious 

problem. Selman Waxman, 

Elizabeth Boogie, and Albert 

Schatz discovered streptomycin 

from cultures of the soil organism 

Streptomyces griseus. They made 

a statement that it is active against 

M. tuberculosis. The bacteriologist Selman Abraham Waxman (1888-1973) 

was born in Ukraine, in Priluki, near Kiev. He moved to the United States in 

1910. In 1918, he joined the faculty of Rutgers University. In 1943, Waxman 

isolated a strain of Streptomyces griseus. Based on this strain, he produced an 

antibiotic called «streptomycin», which proved to be a great help for 

 
 

Figure 57. – Penicillium notatum, the 

source of penicillin. Carlo 

Bevilacqua—SCALA/Art Resource, 

New York [20] 
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tuberculosis patients, since it had a bacteriostatic effect on Mycobacterium 

tuberculosis [8, 38]. Subsequent clinical trials have shown that M. tuberculosis 

becomes resistant to it, but when two or more drugs are combined, the 

prospects for treating tuberculosis have improved immeasurably. The disease 

was well under control [7]. For this, Waxman was awarded the Nobel prize in 

1952. From 1949 to 1958, he directed the Rutgers Institute of Microbiology 

[8,38]. 

After 1947, many broad-spectrum antibiotics, including 

chloramphenicol and tetracyclines, were synthesized in laboratories. They 

have become widely used in clinical medicine. One of the latest additions to 

the ever-lengthening list of drugs was Moxalactan [8,38,25]. 

Widely known was the German bacteriologist and immunologist 

August von Wassermann (1866-1925), who in 1906 developed an important 

blood test - the Wassermann test - for the diagnosis of syphilis. The test became 

a model for subsequent studies to determine the presence of antibodies to 

viruses and other pathogens from a blood test. Today, the Wasserman test is 

largely replaced by other syphilis tests [8,38, 25]. 

With the exception of smallpox, an effective antiviral vaccine became 

available only in the early twentieth century. About the virus became known 

only in the 1930-ies. After this time, two achievements most contributed to the 

growth of knowledge about viruses - the electron microscope and the 

introduction of a method for growing viruses in cell cultures in the laboratory. 

Cell culture methods were significantly developed in the 1940s and 1950s. 

Growing viruses in cell cultures has made it possible to obtain pure viral 

material for the production of vaccines, which must meet two main 

requirements-safety and effectiveness. 

The first viral vaccine to emerge from these advances was the yellow 

fever vaccine. This vaccine was developed by the microbiologist Max Theiler 

in the late 1930s. The first relatively effective flu vaccine was developed 

around 1945. In the case of influenza, the main difficulty in creating an 

effective vaccine is the fact that the virus changes its character from one 

epidemic to another. The pandemic that swept the world in 1918-1919 killed 

more than 15,000,000 people. However, sufficient progress has been made and 

measures have been taken to produce appropriate vaccines. 

In 1954, American physicist Jonas E. Salk introduced a polio vaccine, 

and in 1960, virologist albert B. Sabin developed an oral polio vaccine that 

was widely used. 

In the 1960s, effective measles vaccines were introduced. 

In 1974, the world health organization (who) launched an international 

campaign, the Expanded immunization program (EPI), aimed at ensuring 

timely and complete vaccination of children against the most important 

infectious diseases: polio, diphtheria, tuberculosis, tetanus, whooping cough, 

measles, and hepatitis B [7]. 
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STEROIDS 

In the early 1930s, Professor Thaddeus Reichstein of the University 

of Basel (Switzerland) and Edward C. Kendall of the Mayo Foundation 

conducted research on hormones secreted by the adrenal glands. They isolated 

several hormones, one of which was called cortisone. Ten years later, Philip 

S. Hench, also of the Mayo Foundation, applied cortisone to treat rheumatoid 

arthritis, and found that the drug relieves patients ' pain. The need for Cortisone 

became huge, which led to the desire of every pharmacy to immediately start 

research. Chemical synthesis consisted of thirty-seven stages. It was too 

complicated and too expensive. The key to making the synthesis cheaper was 

to put the hydroxyl-OH group at position eleven in the four-ring steroid core. 

Many chemists worked on this problem because the rewards were huge. In 

1952, scientists D. H. Peterson and H. C. Murray, who worked for Upjohn, 

reported that a strain of bread mold called Rhizopus arrhizus could hydroxylate 

another steroid hormone called progesterone. And progesterone by microbial 

hydroxylation can hydroxylate cortisone. This synthesis did not include 37 

steps, but only 11, and the price was more acceptable. As for other steroid 

medications, some of them are also produced by microorganisms, at least 

partially. These are corticosteroids: cortisone, Hydrocortisone, prednisone and 

Dexamethasone. As well as androgens, testosterone, estrogen, estradiol and the 

diuretic spironolactone. Such steroids are now available at reasonable prices, 

not only because of the microbes, but also because a simple manufacturing 

practice can be used: water as a solvent with fermentation carried out at 37° C 

at atmospheric pressure. 

SEMISYNTHETICS  

From a practical point of view, semi-synthetic approaches are currently 

used in industrial Microbiology. This is the case with penicillins and 

cephalosporins, collectively known as Betalactam antibiotics. In this case, after 

applying fermentation methods, new side chains are attached, exchanged, or 

removed by chemical synthesis. During a screening program, Merck Sharp & 

Dohme and Eli Lilly and Company discovered Cefamycins, new Betalactam 

antibiotics in the fermentation broths of streptomycetes. They are similar to 

cephalosporins. 

MUTASYNTHESIS 

Mutasynthesis is another new method of obtaining antibiotics, its full 

name is mutation biosynthesis. This genetic method consists of inducing a 

mutation in a gene encoding one of the precursors of the microbe's natural 

antibiotic. The original active antibiotic leads to the synthesis of an incomplete 

and inactive antibiotic, and when the missing precursor is added to the 

medium, the original active antibiotic is obtained. You can see that if you add 

a precursor or a series of precursors with different characteristics to the 
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environment instead of the original missing precursor, a new active antibiotic 

is formed as a result. 

Decades of antibiotic research have only led to greater intensity in this 

area, since most antibiotics today are antibacterial and more effective against 

gram-positive than gram-negative bacteria.  Accordingly, the pharmacy 

continues to actively search for substances that would be effective against 

viruses and fungi, as well as against tumors, as well as have a selective effect. 

Because there are drugs that work against normal human cells, not just sick or 

cancerous tissues. Antifungal agents can be applied topically, but they are toxic 

if swallowed. And so far, antitumor drugs cause damage to the heart or have 

other toxic effects. No effective anti-virus drugs have been found either.  It 

took Merck Sharp & Dohme thirteen years to develop a new hepatitis vaccine 

made directly from human blood. Thus, there are many areas in the 

development of pharmacy that are waiting for new discoveries and outstanding 

pharmacists [19, p. 190]. 

VITAMIN COMPLEX 

The first data concerning the role of minerals in human nutrition were 

obtained in 1880 by the Russian scientist Nikolai Lunin. He noticed a 

difference when feeding mice with artificial and real milk.  Artificial milk, as 

well as real milk, contained casein, fat, sugar, and salt. But mice that were fed 

artificial milk is still ill and died, in contrast to mice that were fed natural milk. 

They were active and healthy. Lunin concluded that milk contains other 

essential substances for nutrition. After 16 years, scientists investigated the 

disease «beri-beri», which was widespread among the inhabitants of Japan and 

Indonesia, and found the cause of this disease. The inhabitants of these 

countries ate peeled rice.  Dr. Aikman, who worked in a prison hospital on the 

island of Java, noticed that chickens that were also fed peeled rice grain, like 

humans, suffer from a disease that resembles «Beri-Beri».  Then the birds were 

given raw rice, and the symptoms of the disease passed. Much later, it was 

revealed that the disease «Beri-Beri» is due to a lack of thiamine (vitamin B1).  

The first vitamin in crystalline form was obtained by the Polish 

scientist Kazimierz Funk in 1911, who gave them the name «vitamin».  

Initially, he assumed that the substances he obtained were Amines, compounds 

derived from ammonia.  Then it turned out that they were not Amines, and 

using the Latin word «VITA» - life, he gave them the term «vitamin». 

English biologist F. Gowland Hopkins in 1912 published the results 

of his experiments, which reliably showed that «excipients» in food are 

necessary for health and growth. Hopkins discovered vitamins A and D and 

worked on vitamin-rich foods (such as margarine). Eickman and Hopkins both 

won the Nobel prize in 1929. 

Research scientists gave the scientific basis for the concept of vitamins, 

after which a long series of vitamins, most known by the letters of the alphabet, 

was discovered.  The use of vitamins has helped almost completely eliminate 
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certain diseases, such as rickets (due to vitamin D deficiency), scurvy (due to 

a lack of vitamin C or ascorbic acid), beriberi (caused by a lack of vitamin B1 

or thiamine). 

One of the most significant discoveries was the discovery of vitamin 

B12, or cyanocobalamin, because this discovery allowed us to take one of the 

most terrible diseases of the first two decades of the century - «malignant 

anemia». This diagnosis was almost equivalent to a death sentence. The release 

of cyanocobalamin from the liver occurred in 1948 in the United States and 

Great Britain, almost simultaneously. This vitamin has become a standard 

treatment for malignant anemia. 

SURGERY 

The big development was received during this period, surgical 

direction, especially Transplantology. The first transplant in the modern sense 

was a thyroid transplant in 1883 by the Swiss surgeon Theodor Kocher, who 

won the Nobel prize. 

Alexis Carrel's successful experiments on dogs, which he conducted 

in 1902 on kidney, heart and spleen transplants, led to the fact that he became 

one of the first to identify the problem of rejection. 

The first successful heart transplant was performed on December 3, 

1967 by Christian Barnard in Cape town, South Africa, but the patient lived 

only eighteen days. 

In 1951, Medawar proposed the use of immunosuppressive drugs. 

After the discovery of cortisone, a more effective Azathioprine was identified 

in 1959.  In 1970, cyclosporine was discovered, which was quite a significant 

discovery for transplant surgery, since it is a fairly powerful 

immunosuppressor. 

The presence of antibiotics and chemotherapy, which provide relative 

protection against infection, was also a great help to surgeons.  A huge number 

of previously inaccessible operations were performed: replacement of the eye 

lens after extraction of the natural lens for cataracts, removal of fluid from the 

brain in patients with hydrocephalus, strengthening of hernias, operations on 

heart valves. In 1950, French surgeon Jean Judet and his brother Robert-Louis 

Judet performed the first operation to replace the femoral head.  

The advent of the operating microscope has further expanded the scope 

of surgery, especially neurosurgery and ear surgery [7]. 
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Figure 61. – Structure of DNA 

 

GENETICS 

 

  

The principles of genetics 

were discovered in the 

1860s by the Austrian 

monk Gregor Mendel. 

While conducting 

research on garden peas, 

Mendel found a clear 

pattern in the inheritance 

of certain traits.   He 

concluded that many 

traits are passed down 

from generation to 

generation. 

Figure 62. – Cregor 

Mendel 

(1822–1884) 

Figure 63. – Thomas 

Hunt Morgan 

 (1866-1945) 

The reason for this is certain factors that exist in every living organism, 

now they are called genes. Mendel also showed that organisms inherit two 

forms of the gene for each trait-one from each parent. These forms, called 

alleles, may be identical or different. If they differ, then one of them may be 

dominant-signs of the allele can be seen in the body. The other allele is 

recessive and its influence is suppressed. If both alleles are recessive, the 

organism will have a recessive trait. Mendel's work remained unnoticed until 

the early 1900s, when genetics became a recognized science. 

Around 1910, American biologist Thomas Hunt Morgan discovered 

that genes are located on cellular structures called chromosomes. All genes on 

a single chromosome are called linked genes and are inherited together, but 

sometimes offspring only inherit certain genes on a chromosome.  Based on 
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this, Morgan concluded that genes periodically move from one chromosome 

to another. 

The Dutch botanist Hugo de Vries discovered in the early 1900s that 

some organisms have properties that their ancestors did not have. These 

differences are caused by changes in genes that have been called mutations, 

and the new type of organism that results from mutations is mutant. It was 

found that mutant genes that are present in the body's sex cells are transmitted 

to offspring. In 1927, the American geneticist Herman Mueller discovered 

that it is possible to obtain artificial mutations by treating the body with x-rays. 

In the early 1940s, two American geneticists, George W. Beadle and 

Edward L. Tatum, studied the relationship between genes and chemical 

activity in cells. They concluded that some genes control the production of 

enzymes that accelerate and direct the cell's chemical reactions. Scientists have 

also discovered that genes are segments of DNA (deoxyribonucleic acid), a 

chemical compound that serves as a blueprint for building protein molecules 

in cells [8]. 

 

 

 
 

Figure 64. – James D. Watson 

 (1928-2008) and 

Francis H. C Crick (1916-2004) 

 

Figure 65. – Model of the DNA 

 

The 1962 Nobel prize in physiology or medicine was awarded to 

American biologist James Dewey Watson, biologist Francis H. K. Crick, and 

biophysicist Maurice H. F. Wilkins, both from Great Britain.  Based on 

Wilkins ' experimental data, in 1953 Watson and Crick developed a model of 

the molecular structure of deoxyribonucleic acid (DNA). DNA is the substance 

that makes up genes, the material in cells that determines the characteristics of 

an organism [8]. 

  

  

https://alev.biz/wp-content/uploads/2017/01/p04cl2x3-1300x7311.jpg
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The experiments of Gregor Mendel conducted in the mid-1800s and 

the development of genetics as a science became the basis for the development 

of genetic engineering.  For the first time, methods for isolating and modifying 

genes were developed in the early 1970s by American geneticists. This made 

it possible by the end of the 1970s to use bacterial engineering to produce small 

amounts of insulin and interferon by recombinant DNA. By the early 1980s, 

genetic engineering techniques had been adapted to large-scale production of 

these substances. The food and drug administration (FDA) in 1982 approved 

bacterially produced insulin for use in humans, it became the first recombinant 

DNA drug. 

In the early 1980s, geneticists made progress in using genetic 

engineering techniques to add genes to higher organisms. Successful 

experiments were conducted to inject human growth hormone into mice, which 

resulted in mice growing twice their normal size. In 1982, researchers were 

able to pass a gene from one fruit fly species to another. In the same year, 

geneticists proved that genes can be transmitted between plant species. In 

1987, scientists introduced a bacterial cell gene into tomato plants, which 

increased the resistance of tomatoes to caterpillars. 

The first patent for a plant obtained by genetic engineering was issued 

in 1986 by the U.S. patent and trademark Office. This plant was a variety of 

corn with increased nutritional value. In 1988, the first patent was granted for 

a genetically engineered higher animal, a type of mouse developed for use in 

cancer research. In 1990, the FDA approved rennin as the first genetically 

engineered product [8]. 

 

 
 

Figure 66. – Francis Galton 

(1822-1911) 

Figure 67. – «Eugenics is the self-

direction of human evolution»: 

Logo from the Second International 

Eugenics Congress, 1921 

https://en.wikipedia.org/wiki/Eugenics
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Eugenics began with the research of the English scientist Sir Francis 

Galton in the 1880's. In his first major book, Hereditary Genius (1869), Galton 

put forward the idea that if men of special abilities married wealthy women, a 

gifted race would result However, eugenics has not won widespread 

acceptance. Many people believe that eugenics is too much interference with 

nature and that it could lead to abuse in the hands of authoritarian governments. 

Others fear that a eugenics programme would take away basic human rights, 

such as people's rights to marry whom they choose. They also fear that control 

of reproduction might be misused. Many persons object to such controls 

because of religious beliefs. 

Some scientists believe that many of the products of genetic engineering 

can be of great benefit to mankind. These scientists argue for the expansion of 

genetic programmes such as genetic surgery and the setting up of sperm 

banks—as a resource for research and to give women a choice of genes for 

their offspring. The improvement of the human race depends not only on 

heredity, but also on an improved environment and education. Improvement of 

the race by changing the environment is called euthenics [8] However, 

geneticists can accurately determine the inheritance of certain physical and 

mental abnormalities. Geneticists can identify healthy people who, however, 

are carriers of certain diseases that are transmitted genetically to the next 

generation. For example, a blood test can detect the presence of a hidden 

defective gene that causes sickle cell anemia in the blood. 

In this case, from the standpoint of Eugenics, it is necessary to warn 

against the marriage of two persons who are carriers of the defective gene, 

because the children of this couple may have this disease. In many hereditary 

diseases, children are found to have a defect that their parents only tolerated. 

According to most scientists, many of the products of genetic 

engineering can bring huge benefits to humanity, such as genetic surgery or 

the creation of sperm banks, can be used as a resource for research and 

providing women with a choice of healthy genes for their offspring. On the 

other hand, scientists also argue that the improvement of the human race 

depends not only on heredity, but also on improving the environment and 

education. Improving the race by changing the environment is called Euthenics 

[8] 
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NEW REPRODUCTIVE 

TECHNOLOGIES 

This is one of the most significant 

achievements of our time. In vitro 

fertilization has been used in the 

world practice of infertility therapy 

since 1978. There is evidence that at 

the end of the XVIII century, doctors 

achieved pregnancy by injecting 

sperm directly into the patient's 

vagina. Today, this method is the 

intrauterine insemination is also used 

successfully in the clinics of 

infertility treatment.  

The impetus for the development of reproductive technologies was the 

discovery of Robert Edwards in 1966. He found that a human egg Matures in 

vitro 36-37 hours after the peak of lutein hormone. Their research embryologist 

R. Edwards conducted in conjunction with obstetrician-gynecologist P. 

Steptoe. 10-year research P. Edwards and P. Steptoe completed the 

implementation of this method in practice, and in July 1978, the first «test tube 

baby» - Louise Brown-was born at the Cambridge University clinic. In 2010, 

Edwards received the Nobel prize for in vitro artificial insemination 

technology. 

Assisted reproductive technologies (art) are methods of infertility 

therapy in which some or all stages of conception and early development of 

embryos are performed outside the body. With the help of art, almost all known 

causes of infertility can be overcome. 

Couples who can't have children get to use their own genes to create their own 

child. Many countries have adopted relevant legal laws that regulate the use of 

these technologies [7]. 

HELICOBACTER PYLORI 

In 1982, Australian scientists Barry Marshall and Robin Warren 

discovered the bacterium Helicobacter pylori in the stomach. It was found in 

patients with chronic gastritis and stomach ulcers. Before this discovery, it was 

believed that these diseases are not caused by microbial causes. This discovery 

also suggested that Helicobacter pylori is associated with the development of 

duodenal ulcers and stomach cancer. Dr. Robin Warren and Dr. Barry Marshall 

received the Nobel prize in 1905. [7] 
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DISCOVERY OF HIV INFECTION 

 

 

A pioneer in this field was Dr. Robert Gallo of 

the National cancer Institute. He is credited with 

the discovery of the human retroviruses HTLV-I 

and HTLV-II. In 1984, several research groups 

simultaneously identified retrovirus as the cause 

of AIDS.  

One of these research groups was led by Dr. Gallo. The other group 

was from the Pasteur Institute (Paris), led by Dr. Luc Montagnier. And a 

group from the University of California (San Francisco), led by Dr. Jay Levy. 

There was a dispute about who was first. For the first time, the issue of medical 

research reached this level of political negotiation, and in 1987, the President 

of the United States and the Prime Minister of France announced a joint 

agreement on this issue. The virus was renamed human immunodeficiency 

virus or HIV. Identification of this virus marked the direction in the work for 

all scientists of the world conducting research on the fight against AIDS-

acquired immunodeficiency syndrome. This is creating blood screening tests 

and working on a drug. In 2008, Robert Charles Gallo, Francoise Barre-

Sinoussi, and Luc Montagnier were awarded the Nobel prize in physiology or 

medicine for their discovery of HIV infection [7]. 

 

 
 

Figure 68. – Alfred Bernhard Nobel 

(1833 – 1896) 

Not all the chemists of the 

nineteenth century was 

phytochemically. One of the 

chemists who had a great 

influence on pharmacy and 

medicine, as well as on other 

Sciences, was the Swede 

Alfred Bernhard Nobel.  

 

His contribution to medicine and pharmacy has not lost its significance until 

now. to prevent or relieve angina, Nitroglycerin discovered by him is still used 

in various pharmaceutical forms - drip preparations, tablets or gelatin capsules. 

However, this is not the only use of Nitroglycerin, engineers and builders use 

it by the ton in the form of dynamite. Alfred Nobel's ancestors were 
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Scandinavian farmers. It was a custom in those days that the first member of 

the family who had somehow received a University education had the privilege 

of choosing a surname. So Petrus Olavi, who was born in Nobbelov and had 

the opportunity to study at Uppsala University, took advantage of his privilege 

and named his family Nobelius. Petrus Olavi Nobelius was particularly 

talented in music, and this attracted the attention of Olaf Rudbeck, who was 

the founder of musical activity in Uppsala and who had a daughter, wendela. 

Petrus Olavi Nobelius, after completing his studies, became a judge in the 

Swedish province of Uppland and married wendela rudbeck. This was the 

beginning of the Nobelius family. One of the grandsons from this marriage 

shortened the surname to Nobel. Alfred Nobel's father, Immanuel, was born in 

1801 in havle, Northern Sweden. He had no formal education, and could hardly 

read or write. At the age of fourteen, Immanuel Nobel was sent to sea as a 

cabin boy. After spending three years in the Mediterranean, he became an 

apprentice Builder in havle and Stockholm, and attended schools in mechanics 

and architecture.  In 1825, Immanuel Nobel set up his own business as an 

architect and Builder, but by 1833 it had gone bankrupt. Then in 1837, he left 

Sweden for St. Petersburg. In Russia, he was very successful, as were his sons: 

Robert was engaged in the oil industry, Ludwig founded a weapons factory in 

St. Petersburg, and Alfred studied chemistry. Alfred was fluent in Swedish, 

Russian, German, English and French, and wrote poetry in various languages. 

At first, the Noblel family was doing well, but then disaster struck. Immanuel 

Nobel went bankrupt again and was forced to return to Sweden in 1859. Alfred 

Nobel's fiancee died. Another disaster was the explosion in 1864 of 

nitroglycerin in the laboratory of the factory built by Alfred and his father. The 

explosion killed Alfred's younger brother, Emil, and four other people. A few 

weeks later, Nobel's father suffered a stroke from which he never recovered. 

The Nobel family had cause for grief. 

Alfred Nobel began to devote a lot of time to his experiments. For the 

first time nitroglycerin was made by Ascanio Sobrero from Turin (Italy) in 

1847.Professor Zinin from Saint Petersburg attracted Nobel's attention to 

nitroglycerin. Nitroglycerin has been accepted as an official drug by many 

Pharmacopoeia, it lowers blood pressure within two minutes, so it is used in 

the treatment of angina, as well as asthma and threatening stroke. Nitroglycerin 

is an oily liquid, insoluble in water, but soluble in alcohol. It is extremely 

sensitive to impacts, and therefore dangerous to transport. The American 

Pharmacopoeia States that extreme care must be taken when transporting, 

dosing, packaging, and storing the alcohol form of nitroglycerin.  

Alfred Nobel discovered that nitroglycerin could be adsorbed on 

siliceous lands, and the processing produced a solid that was safe and easy to 

handle and could be cast into bricks, and was quite insensitive to impacts. He 

called his solid, a mixture of nitroglycerin and diatomaceous earth, dynamite. 

Nobel introduced it in 1867. Soon all the builders, owners of mines, factories, 
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and so on were clamoring for dynamite. Alfred Nobel built factories in many 

countries and became very rich. His own invention made a great impression 

on him. Someone was attacking his patents, someone was accusing him of 

inventing explosives that could be used in war. Alfred Nobel was a complete 

pacifist, but refused to participate in peace congresses, he considered it a waste 

of time. He traveled a lot, but he didn't have many friends, didn't like being 

famous, didn't like being photographed or signing autographs.  

Nobel had complex views about religion.  Nobel argued that religion has 

value only in so far as it is expressed in the love of all mankind. Nobel also 

spoke about literature. In his opinion, literature is a source of health for 

humanity, as it moves more and more into the future. In this way, we can 

outline Nobel's views on life, literature, the world, and science.   

Today, these views have blended into a concept known as the Nobel 

prize for achievements in promoting peace, contributions to physics, 

chemistry, medicine, and literature. We can certainly agree with Alfred Nobel 

that progress in these areas can only lead to happiness for future generations. 

On December 10, 1896, Alfred Bernhard Nobel died in Sanremo (Italy) [19, p. 

180-182] 

HISTORY OF THE WORLD HEALTH ORGANIZATION (WHO) 

When the diplomats met in 1945 to 

form the United Nations, one of the 

issues they discussed was the creation 

of a global health organization. The 

world health organization (WHO) is 

a specialized Agency of the United 

Nations.  Its goal is to create and 

improve health systems around the 

world, especially in developing 

countries [8].  In 1947, the world 

medical Association (an organization 

of national medical associations) was 

organized, consisting of about 45 

countries. It has adopted the international code of medical ethics and a number 

of other ethical declarations and regulations. WHO has about 165 members. 

Its main bodies are the world health Assembly, the Executive Committee and 

the Secretariat [8]. 

The WHO Constitution came into force on 7 April 1948. We celebrate 

this date every year as world health Day. 
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WHO currently has the following functions in public health: 

➢ guidance on issues critical to health and the organization of 

partnerships in the city of necessity; 

➢ formation and generation of research, translation and dissemination of 

valuable knowledge; 

➢ establishing norms and standards, promoting their implementation and 

monitoring their implementation; 

➢ formulation of ethical and evidence-based policy options; 

➢ providing technical support, driving change and building sustainable 

institutional capacity;  

➢ health monitoring and assessment of health trends [10]. 

WHO sets standards in various fields, such as food, biological and 

pharmaceutical products, diagnostic procedures, and environmental health. 

The key goal of who is to prevent diseases, as well as help in naming and 

classifying diseases. WHO works with governments to ensure the safety of 

drinking water, the proper disposal of wastewater, and immunization against 

childhood diseases. WHO also identifies important research goals and 

organizes researchers around the world to achieve these goals [8]. 



206 
 

Chapter Summary 

 

 

 

 

 

• Causes of illness - natural 
causes, scientific approach. 
Healing process  - practical 
methods, scientific 
approach.

• Key terms -capitalism and 
socialism; the influence of 
NTR, science, technology, 
internationality and 
international cooperation; 
various forms of health care 
organization; traditional and 
traditional medicine, 
computers and electronic 
media, teamwork , 
biomedical engineering, 
penicillin, vaccines , 
computerized tomography,
vitamins,
immunosuppressive drugs, 
insulin, viral vaccine, 
transplant surgery,
chemotherapy, in vitro, 
helicobacter pylori 
bacterium,HIV, AIDS, 
mutasynthesis,  Fleming, 
Kraft, Ehrlich, von 
Wassermann, Eikman,
Hopkins , Edwards, Gallo , 
Nobel,WHO.

Pharmacy during 
the Newest time 

(XX and beginning 
of XXI century).



207 
 

PHARMACY IN THE USSR. 

Soviet medicine was recognized as one of the most effective by 

right. Even during the war, when it was very difficult, pharmaceuticals 

managed to provide the country with everything necessary [35]. 

The first medical organization in 1917 was the Medical and 

sanitary Department of the Military revolutionary Committee. This 

Department was charged with organizing medical care for workers and 

soldiers. In January 1918, the Council of People's Commissars (CPC) 

formed the Council of medical colleges, the highest medical body under 

the Soviet government. One of its tasks was organization of local health 

departments of Councils. On July 11, 1918, the people's Commissariat 

of health was established. Main issues of people's Commissariat work 

were: the organization of free and qualified public medical care, full 

medical service of the army, fight against epidemics. 

After the revolution, the training of pharmaceutical personnel 

changed radically. Thus, the chemical and pharmaceutical Department 

of the Higher women's medical courses started working in Moscow. In 

October 1918 it was transformed into the chemical and pharmaceutical 

faculty of the II Moscow University. In August 1918 was opened the 

chemical and pharmaceutical Department of the Perm University.  The 

first pharmaceutical Institute was opened in 1919 in Leningrad on the 

psycho-neurological hospital chemical and pharmaceutical Department 

basis [30 p. 70-71]. 

In the first years of Soviet government, the reconstruction of 

existing chemical and pharmaceutical enterprises and the expansion of 

the medicines production volume began. In 1920 the Research Chemical 

and Pharmaceutical Institute was established. According to the 

developments of this Institute, the production of the most important 

synthetic medicines was organized. During the same period, significant 

work was carried out to equip existing enterprises with modern 

equipment and create new ones for the domestic chemical and 

pharmaceutical industry. In 1936 «Akrikhin» chemical and 

pharmaceutical plant was built near Moscow for the production of the 

antimalarial drug Akrikhin and other complex synthetic medicines. 
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During the pre-war five-year plans, the Lomonosov chemical 

and pharmaceutical plants were put into operation in Kiev, Krasnaya 

Zvezda in Kharkiv, a chemical and pharmaceutical plant in Khabarovsk, 

and other chemical and pharmaceutical enterprises were also built in 

Belarus, Kazakhstan, Azerbaijan, Georgia, and other Union republics. 

The number of medicines industrial production (for ex. aspirin, analgin, 

plasmocide, novocaine, caffeine, streptocide, sulfazole, luminal, etc.) 

was organized. In 1931 The All-Union Institute of medicinal and 

aromatic plants was established. It was engaged in the country's plant 

resources study, in the natural physiologically active substances 

allocation and study and in the creation of medicines based on them. 

At the beginning of the great Patriotic war, there were 59 

chemical and pharmaceutical enterprises in the USSR [35].  

In January 1921, the Narkomzdrav banned the admission of 

Apothecary students to pharmacies. In 1921, pharmaceutical institutes 

were opened in Odessa, Kharkiv and Kiev, and in 1922 - the faculty of 

pharmacy at the Tbilisi state University. Starting in 1929, 

pharmaceutical personnel were trained at various courses from 6-9 

months to two-years. Since 1921, pharmaceutical colleges have been 

established in Ukraine, Belarus, Azerbaijan, Armenia, and Uzbekistan. 

On January 1, 1927, there were 22 technical schools in the country, 16 

 
 

Figure 69. – Pharmacy in the pre-war years [27]. 
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of which were in the territory of the RSFSR, the rest in Ukraine and 

Transcaucasia. Training of higher pharmaceutical personnel was carried 

out in pharmaceutical institutes and faculties. On January 1, 1927, the 

country had chemical and pharmaceutical faculties on the basis of II 

Moscow state University, Leningrad medical University, Perm and 

Tbilisi universities, and an independent chemical and pharmaceutical 

Institute in Odessa. The duration of training was 5 years. Those who 

graduated from the Institute had the right to work in pharmacies, Galena 

and other laboratories, in pharmaceutical factories, pharmacy 

warehouses, and with the cultivation of medicinal plants. 

During the first years of Soviet government, the country 

experienced an acute shortage of medicines; the import of medicines 

from abroad has stopped. The number of pharmacies has decreased. 

Despite the difficulties, on December 19, 1921, the CPC of the RSFSR 

adopted a new resolution on the procedure for charging fees for medical 

supplies dispensed from pharmacies. By this decree, the release of 

medicines and dressings according to doctor’s prescription was to be 

made free of charge.  

In order to light the state and tasks of the pharmacy business, the 

“All-Russian pharmaceutical Bulletin” was published in 1923, and in 

1924 - the “Bulletin of pharmacy”, which merged with the Chemical and 

pharmaceutical magazine in 1930 and was published under the name 

«Soviet pharmacy».  

In 1928 the national health Committee was organized by the 

Central medical experimental station (CMES). Its main tasks were to 

develop issues of rational labor organization in pharmacies and 

pharmacy institutions, to develop designs for improving pharmacy 

equipment, and to study recipes. In 1931, CMES was reorganized Into 

the Central pharmacy research station CPRS. 

In the period from 1928 to 1932, the network of pharmacies and 

stores grew significantly. By the end of 1932, the number of pharmacies 

exceeded the pre-revolutionary network by 40%. Only in the RSFSR for 

the first five-year period, more than 700 urban pharmacies and more 

than 1000 rural pharmacies were opened again.   

In 1936, the USSR Ministry of health was formed, and the 

pharmacy Inspectorate began its work.   

 The pharmacy Inspectorate was charged with: managing the 

activities, studying the formulation of pharmacy business, developing 

rules for the storage and release of medicines and pharmaceutical 

products, allowing the production and release of new medicines, 

developing a new Pharmacopoeia and reviewing individual 

Pharmacopoeia articles of the current Pharmacopoeia.   



210 
 

Among the outstanding figures of Soviet pharmacy of those 

years M. H. Bergolz, N. A. Valyashko, A. S. Ginzberg, G. Ya. Kogan, 

A. P. Orekhov, Ya. A. Fialkov, O. Yu. Magidson, S. F. Shubin should 

be noted. 

N. A. Valyashko (1871-1955) - student of a private pharmacy, 

pharmacy assistant, pharmacist, laboratory assistant at Kharkiv 

University. In 1899, he passed the examination for the master of 

pharmacy degree, and in 1906-for the degree of master of chemistry.  

Then he became the Doctor of pharmaceutical and chemical Sciences, 

honored scientist, founder of the school of spectrographic research of 

organic substances, Professor of the Department of pharmacy and 

pharmacognosy of Kharkiv University (1909-1922), organizer of the 

Kharkiv Institute (1921), its first rector. He developed a plan for higher 

pharmaceutical education in the USSR. N. A. Valyashko was awarded 

the order of Lenin, the red banner of Labor, and medals. 

A. S. Ginsberg (1870-1937) - in 1887 received the title of 

Apothecary assistant. He attended a course of lectures at the University 

of Warsaw. In 1891 he graduated as a pharmacist. Three years later, he 

passed the master's exam at the St. Petersburg military medical 

Academy and in 1897 he defended his thesis for the degree of master of 

pharmacy. Head of the St. Petersburg medical Institute Pharmaceutical 

chemistry and pharmacognosy Department. A. S. Ginzberg participated 

in the organization of the St. Petersburg psychoneurological Institute, 

founded the pharmaceutical Department at it (1915). After the October 

revolution, he took an active part in the formation of pharmaceutical 

education in the USSR, in the organization of the Petrograd chemical 

and pharmaceutical Institute (1919), which he headed until 1924. In 

1935, he was awarded the doctor of chemical Sciences degree. He is the 

author of the textbook «Organic chemistry course». 

A.L. Orekhov (1881-1939) had academician degree. A.P. 

Orekhov with employees opened about 100 new alkaloids: anabasine, 

salsali, termopsin, pahikarpin and others. Many of them have found 

application in medical practice. He was the first scientist who began the 

systematic study of alkaloids. His students are highly qualified 

specialists: G.P. Men'shikov, V.V. Kiselev, S.Yu. Yunusov, etc. A.P. 

Orekhov’s and his student’s works contributed to the development of 

organic and Bioorganic chemistry of the mid-twentieth century. 

J.A. Fialkov (1895-1958) in 1915 at the Kiev University with 

honors passed the exams for the degree of pharmacy assistant and 

worked in Kiev pharmacies until 1920. Teaching profession J.A. Fialkov 

began in 1925 in the Kiev Institute of pharmacy. In 1936, he was 

awarded the degree of candidate of chemical Sciences. In 1941, he was 

approved for the degree of doctor of pharmaceutical Sciences without 
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defending his thesis. Professor, corresponding member of the Ukrainian 

SSR, J.A. Fialkov, headed the Department of pharmaceutical chemistry 

at the Kiev pharmaceutical Institute, later - at the Institute of 

improvement of pharmacists. He took an active part in the preparation 

of the VIII and IX State Pharmacopoeia editions. For a long time, he 

worked at the USSR Academy of Sciences and in the Institute of General 

and organic chemistry of USSR the Academy of Sciences. For his work 

on the chemistry of complex halogen compounds, he was awarded the 

D. I. Mendeleev prize in 1951. 

S. F. Shubin (1898-1942) - in 1923 graduated from the 

pharmacist Department of Tomsk University and received the title of 

pharmacist. For many years, he headed the departments of drug 

technology in Kharkiv and Irkutsk. He published more than 60 scientific 

papers and monographs, including «Chemistry of medicines», «Course 

of pharmaceutical chemistry», «Technology of dosage forms». 

D. K. Zabolotny (1866-1929) - Russian and Soviet 

bacteriologist, academician of the USSR. Author of numerous scientific 

papers on plague, cholera, malaria, syphilis, diphtheria, typhus and other 

diseases. He created the doctrine of the natural foci of the plague (1922). 

He participated in expeditions to study and eliminate the plague in India 

and Mongolia (1897), Mesopotamia (1898), Iran (then Persia, 1899), the 

Arabian Peninsula and Scotland (1900), Manchuria and China (1898, 

1910-1911), the Caucasus, and the Kyrgyz steppe. He actively 

participated in the elimination of cholera epidemics in 1894, 1909, 1910, 

and 1918. He participated in the elimination of the plague epidemic in 

the far East in 1910-1911. He was the first to use large-scale treatment 

of children with anti-diphtheria serum. For the first time, agar culture of 

microorganisms was used for human immunization. 

N. N. Zhukov-Verezhnikov (1908-1981) was a Soviet 

microbiologist and immunologist. Academician of the medical Sciences 

Academy its Vice-President (1949-1953). His research works are 

devoted to the problems of General and experimental immunology and 

microbiology. He studied plague and cholera and proposed methods of 

preventing them. In 1944, he created a live anti-plague vaccine. 

Developed a method for the treatment of pneumonic plague. 

M. P. Pokrovskaya (1901-1980) was a Soviet bacteriologist. 

Doctor of medical Sciences, honored worker of science of the RSFSR 

(1970). She paid special attention to the development of vaccines in her 

research work. She was first who created and tested a live vaccine 

against the plague (1934), this story formed the basis of the play by Peter 

Zhatkin and Herman Vechora «Stronger than death», staged in 1939. 

She also studied the possibilities of wound disinfection using 

bacteriophages, and developed an anti-tularemia vaccine.  
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 In order to improve Central planning for the development of the 

pharmacy network, the Russian Pharmacy Association (RPA) was 

established in 1931.  In 1935 RPA was reorganized into the Main 

Pharmacy Department of the RSFSR (MPD of the RSFSR). 

 

Pharmaceutical service during the great Patriotic war (1941-

1945). 

 

The war changed the entire activity of the pharmaceutical service 

of the country. The pharmacy workers were tasked to provide maximum 

assistance to the front, without weakening their efforts to supply 

medicines to the population in the rear. This task required the opening 

of new enterprises for the production of medicines, sanitation and 

hygiene items from local primary products. New pharmaceutical plants 

(Novosibirsk, Kemerovo, Anzhero-Sudzhensky, Tyumen, Tomsk, 

Irbitskiy, etc.) were created and started working successfully. 

Significantly increased the production of medicines needed by the front 

and the population of the country (ether for anesthesia, novocaine, 

streptocide, sulfidin, etc.) [27, 35]. 

  

 
 

Figure 70. – Georgy Failevich, head of pharmacy No. 1 in 

Minsk, provided significant assistance to the partisans during the 

war. 

Inscription: in 1941-1942, in the house number 6 of the city of 

Minsk, in the premises of the pharmacy, there was a secret apartment 

of Minsk underground workers, which was kept by G. G. Falevich 

(executed by the Nazis in September 1942). 
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By the end of 1941, 12 Galena laboratories were opened. Galena 

enterprises produced tons of glucose, barium sulphate for x - ray 

examination, streptocide, liquid Hematogen, various de-injection 

agents, and a number of other medications during the period from 1941 

to 1943. A number of new valuable drugs from medicinal plants have 

been created. Animal and vegetable fats have been replaced in medical 

ointments, and alcohol consumption has been reduced in the preparation 

of tinctures and extracts. During the war the number of Galena 

laboratories network, optical workshops, and tool repair shops grew. 

Pharmacy workers successfully coped with the tasks set. The work of 

pharmacies was transferred to the military trains. Several types of first 

aid kits were developed and released for sale because of the needs of 

wartime: for home management, bomb shelters, and special units. In 

1942, the pharmaceutical industry was completely switched to the 

production of complex chemotherapeutic agents. During the great 

Patriotic war, the production of medicines that were not previously 

produced in the USSR (phenamine, phenothiazine, salsolin, salsolidine, 

etc.) was organized, the range of sulfonamides was significantly 

expanded, and the production of antibiotics - penicillin, gramicidin, etc. 

was started. 

During the period of the fascist occupation in Belarus, huge 

damage was caused to medical, scientific and educational institutions, 

some of them were immediately destroyed, and the buildings of others 

were used as barracks, to house the occupation authorities and to 

organize places of entertainment for the occupiers [33, p.24].  

The invaders deliberately spread infectious diseases among the 

civilian population. As an example, they moved typhoid patients from 

one population center to another or drove people into several huts where 

there were typhoid patients and kept them in a large crowd for three days 

(such case occurred in september 1943 in villages of Dobromysli and 

Zachistye of the Kholopechensky district) [33, p.16]. 

During the war years, the team of scientist-microbiologist and 

epidemiologist Zinaida Vissarionovna Ermoleva was especially 

active towards different researches. Zinaida Vissarionovna in co-

working with her students in 1942 invented and established production 

of the USSR’s penicillin. Working almost around the clock, in the harsh 

conditions of the war years, Ermolyeva received, tested and sent to 

hospitals the precious drug that was so necessary for the treatment of the 

wounded. Later, under her leadership, many new antibiotics and their 

dosage forms were created and introduced into production, including 

ecmoline, ecmonovocillin, bicillin, streptomycin, tetracycline; 

combined antibiotic preparations (dipasfen, erycycline, etc.). In 1960, 

Zinaida Ermoleva and her colleagues received an antiviral drug, 
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interferon. The drug was first used in 1962 to treat a severe form of flu. 

Developed more than half a century ago, this drug still does not lose its 

relevance and effectiveness [35]. 

It was decided to use the medicinal flora indigenous to USSR as 

fully as possible. Pharmaceutical universities, Komsomol organizations, 

schools, collective farms, and the population of the country were 

involved in the collection of wild medicinal plants. Scientific research 

did not stop during the war. In 1942, Soviet scientists Georgy Gause 

and Maria Brazhnikova were able to isolate a special type of bacterium 

from the Moscow’s region soil that was used for gardening, which 

formed the basis of the Soviet antibiotic gramicidin. This drug was often 

called more valuable than penicillin. Another group of scientists headed 

by Nikolai Krasilnikov carefully studied the antibacterial properties of 

the soil of radiant fungi — actinomycetes. They became the basis for 

antibiotics actinomycin and streptomycin [35]. 

They were aimed at finding local herb origins for health care 

needs, studying substitutes for scarce products, and using wild medicinal 

plants to prepare wound-healing, hemostatic, cardiac, and other 

remedies. The technology of obtaining rosehip, pine needles, fir, juniper 

tinctures and extracts with a high content of vitamins was developed. 

Military actions on the territory of Ukraine, Belarus, the Baltic States, 

Moldova, and parts of the RSFSR caused huge damage to the pharmacy 

industry. The pharmacy was immediately restored after the territories 

liberation from the German troops. 

 

Pharmacy in the post-war years. 

 

After the war, part of the medical industry was destroyed, so it 

could not fully meet the country's needs for medicines and medical 

equipment. It was necessary to restore the destroyed medical and 

pharmaceutical institutions as soon as possible. In July 1945, the Main 

pharmacy Department was organized, which was entrusted with the 

management of pharmacy in the country and the organization of drug 

services for the population.  In order to bring drug assistance closer to 

the population, a simple medicines and hygiene items trading through 

trays and kiosks became widespread in the fourth five-year plan. 

During the fourth half a decade plan, destroyed during the war 

enterprises were restored. The Farmakon plant (Moldova) was restored 

in the 1945, the Minsk chemopharmaceutical plant started functioning 

in 1945-1946, and a laboratory for the production of pharmaceuticals 

was organized in Petrozovodsk in 1947.  
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In Ukraine, 10 Galena laboratories were restored in 1945. By 

1945, the volume of production of the chemical and pharmaceutical 

industry in the USSR reached the pre-war level.  

By 1950, the production of medicines and other medical devices 

exceeded the pre-war level by 2.2 times. The success of health care was 

based on scientific achievements. The leading role in the development 

of medical science was performed by the Academy of medical Sciences 

of the USSR, founded in 1944. In 1946, the VIII State Pharmacopoeia 

was published [36].  

 

 

 

The fifth half a decade plan was a period of further development of the 

pharmacy chain. From 1951 to 1955, 674 pharmacies were opened, including 

618 urban and 56 rural ones. 14,680 pharmacies were opened in rural areas at 

district hospitals and paramedic/midwifery stations. By the end of the fifth 

five-year plan, there were 5,732 urban and 7,017 rural pharmacies and 70,756 

pharmacy points in the country. A pharmacist training by distance learning was 

introduced, which made it possible for many practical workers to get higher 

education on the job. In 1952, the faculty of pharmacists ' improvement was 

established at the Central Institute for advanced training of doctors in Moscow. 

Since 1955, this faculty has been transferred to the Moscow pharmaceutical 

Institute. In 1956, new documents were developed that regulate the work of 

pharmacy enterprises on the sanitary regime in pharmacies and on the 

organization of drugs quality control. In the same year, new requirements were 

established for prescribing by medical workers, methods for planning and 

recording financial and economic activities of pharmacies were improved. A 

  
 

Figure 71. – Pharmacist Ziskind 

Klara Solomonovna, 

1963 [4]. 

 

Figure 72. – Awarding of the 

pharmacist Romanchik O. M., who 

took 1st place in the competition 

«Why I love my profession» [4]. 
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broad comprehensive plan of work on labor-intensive processes mechanization 

in pharmacies has been approved. Employees of pharmaceutical institutes and 

design bureaus and factories of the medical industry were involved in the 

implementation of this plan. This made it possible to speed up production and 

introduce new devices into the practice of pharmacies. These include spoons-

dispensers for powders, filling machine autoclaves AV-1 and AV-2, 

refrigerators, drying cabinets with thermoregulators, advanced installations for 

distilled water, distillation apparatus, boiler, infundirny apparatus and 

sterilizer, drying Cabinet, burette installation with a two-way tap, graduated in 

weight-volume measurement, devices for liquid filtration. Many pharmacies 

have a device for supplying distilled water to the assistant's workplace. 

Pharmacies widely used devices for unwinding of gauze, holders for cans, 

apparatus for pumping liquids. Prototypes of a mechanical tabletop mortar with 

an electric drive, portable pharmacy sterilizer with fire heating, an infundir 

apparatus (with an electric drive, a magnetic stirrer and a device for squeezing 

plant materials), devices for producing pyrogen-free water, devices for filling 

gelatin capsules and cachets, a set of auxiliary equipment for washing rooms 

in pharmacies. 1 and 2 category pharmacies are equipped with rooms-boxes 

with bactericidal lamps for the manufacture of sterile medicines; supply and 

exhaust ventilation and light and sound alarms are installed; pharmacies of 

other categories are equipped with table boxes. Pharmacies are re-equipped 

with improved, more productive pharmacy furniture.  To strengthen the link 

between science and practice, public organizations of pharmacists were 

created. In 1949, the all-Union scientific and pharmaceutical society was 

created, which later became known as the all-Union scientific society of 

pharmacists (AUSSP). The first chairman of the AUSSP was professor P. L. 

Senov. In 1955, he was replaced by professor I. A. Muravyov [30 p. 70-77]. 

During the same period, effective drugs for the treatment of 

tuberculosis (streptomycin, ftivazid, etc.), synthetic hormonal drugs (pregnin, 

methyltestosterone, etc.), new antibiotics, sleeping pills and psychotropic 

drugs were mastered. 

Typhus (abdominal, rash, recurrent) was completely eliminated, the 

incidence of gastrointestinal infections was sharply reduced, and trachoma 

disappeared. By 1960, malaria was virtually eliminated [27,30,35]. 
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Among the works devoted to the study 

of the polio virus, the most significant 

contributions were made by A. Sabin and D. 

Salk, A. A. Smorodintsev and M. P. Chumakov. 

A. A. Smorodintsev (1901-1986) - soviet 

bacteriologist, virologist, immunologist, doctor 

of medical sciences, professor, founder and first 

director of the research institute of influenza of 

the Ministry of health of the USSR, member of 

The Academy of medical Sciences of the 

USSR.  

M. P. Chumakov (1909-1993) - soviet 

virologist, academician (1960), founder and 

first director of the polio and viral encephalitis 

Institute of the Russian Academy of medical 

Sciences. For a series of works on polio in 1963, 

M. P. Chumakov together with A. A. 

Smorodintsev was awarded the Lenin prize. 

The vaccine produced at the Chumakov 

Institute has been exported to more than 60 

countries around the world and has helped 

eliminate large polio outbreaks in Eastern 

Europe and Japan. The first mention of polio 

can be found on an Egyptian stele.  

Polio is an infectious disease of a viral nature that affects the 

Central nervous system and can lead to paralysis of the limbs with 

muscle atrophy and lack of sensitivity, a detailed study of the disease 

and its causative agent began in the 80 - ies of the XIX century 

[27,30,35]. 

.  

 

 
 

Figure 73. – Stele of 

Roma the doorkeeper, 

who suffers from polio, 

dedicated to Goddess 

Astarte. 

Limestone. 18th 

Dynasty. New Kingdom. 

C. 1400-1365 BC. Origin 

unknown. Ny Carlsberg 

Glyptotek. Copenhagen. 

Denmark. 
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In 1916, the polio epidemic in the United States killed 6,000 people. In 

1921, future US President Franklin Roosevelt became ill with polio at the age 

of 39. He was unable to get up from a wheelchair for the rest of his life. A key 

stage in the fight against polio was the creation of the trivalent formalin-

inactivated vaccine (IPV) from a culture virus by D. Salk. The inactivated 

vaccine was widely used in the United States in 1954, and in 1957 the 

incidence of paralytic polio decreased several times. The main disadvantages 

of IPV were its high cost, introduction only by medical professionals, the need 

for revaccinations, weak and disappearing intestinal immunity. In September 

1955, the Institute for the study of polio was established in the USSR as part 

of the Academy of medical Sciences to combat polio. In 1956 the Institute has 

mastered the production of inactivated polio vaccine (Salk’s vaccine). The 

great importance at this time acquires the work of A. Sabin on the study of 

strains. In 1958, the polio Institute and the Institute of experimental medicine 

received from A. Sabin attenuated strains of each type of polio virus. The 

properties of these strains were studied in detail by A. A. Smorodintsev and 

colleagues in laboratory experiments. In 1959 researches conducted at the 

polio Institute has proven the safety and effectiveness of a live vaccine from 

Sabine strains (OPV) and created a technology for industrial production of the 

vaccine, the principles of which have been adopted by all subsequent vaccine 

manufacturers. In 1960, M. P. Chumakov and A. Sabin proposed the idea of 

mass vaccination as a basis for eliminating polio. Part of the virus provided by 

A. Sabin was used by A. A. Smorodintsev and M. P. Chumakov for vaccination 

in early 1959 about 40 thousand children under the age of 14 in Estonia, 

   

 

Figure 74. – M. P. 

Chumakov 

(1909 - 1993) 

 

Figure 75. – А. Sabin 

(1906-1993) 

 

Figure 76. – A.А. 

Smorodintsev 

(1901-1986) 

https://ru.wikipedia.org/wiki/1909
https://ru.wikipedia.org/wiki/1993
https://ru.wikipedia.org/wiki/1906
https://ru.wikipedia.org/wiki/1993
https://ru.wikipedia.org/wiki/1901
https://ru.wikipedia.org/wiki/1986
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Lithuania and Latvia. In early 1959 in the Institute of poliomyelitis were 

organized the first clinical trials of OPV made from live attenuated strains 

developed by Albert Sabin. In the second half of 1959, 13.5 million people 

under the age of 20 were vaccinated with this vaccine. The incidence of 

poliomyelitis, which used to be epidemic, was reduced by 3-5 times (in 

different regions). The outcomes are the overwhelming evidence of the live 

oral polio vaccine high efficacy and safety. Based on the findings, the 

production of a vaccine from A. Sabin strains was authorized by the order of 

the USSR’s Ministry of Health. In 1960, in the USSR, 72 million people (35% 

of the country's population) aged 2 months to 20 years were vaccinated with a 

live vaccine. As a result, paralysis has decreased five-fold. A. Sabin, the creator 

of the attenuated strains of polio virus, noted, that the fate of a live vaccine 

from his strains could have been much more complicated if M. P. Chumakov 

and A. A. Smorodintsev and their employees had not been received in 1959 

convincing evidence of the efficacy and safety of an experimental vaccine.  

Nowadays OPV is widely used in developed countries after the 

elimination of polio in them with a live vaccine. The creation of a live oral 

vaccine is a particularly important achievement in the fight against polio. The 

low cost, ease of use, 100% susceptibility of children to the vaccine virus, 

100% effectiveness and high safety of the vaccine allowed mass vaccination 

campaigns and the elimination of polio in almost all countries of the world.  

After M. P. Chumakov’s death, the Institute he founded was named 

after him and now it’s called the M. P. Chumakov Institute of Polio and Viral 

Encephalitis of the Russian Academy of medical Sciences. An asteroid 

discovered by Lyudmila Karachkina, an astronomer at the Crimean 

astrophysical Observatory, on September 9th, 1986, was named in honor of M. 

P. Chumakov [9, 31 p. 336-337]. 

In the 60s, not only patients on hospital care began to receive free 

medicines, but also a number of categories of outpatient patients, the list of 

which was gradually increasing. At the same time, the Central District 

Pharmacies (CDP) were created, which managed a widely branched pharmacy 

network and provided organizational and methodological assistance to 

pharmacies on improving their activities and the population’s organizations of 

drug services. The IX state Pharmacopoeia was published in 1961 and the X – 

in 1969. Pharmacies that specialize in serving certain categories of patients to 

be appeared at that time. Pharmaceutical information offices on the base of 

large medical institutions for information work with doctors are created. In the 

2nd half of the 80's, the XI State Pharmacopoeia was published. During the 

years of the tenth five-year plan (1976-1980) volume of chemical-

pharmaceutical industry production increased by 57.6%. Production of 

semisynthetic antibiotics, spasmolytic drugs and drugs against cardiovascular 

diseases, drugs for treatment of oncological diseases, for the treatment of 
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neuropsychiatric diseases were increased. The production of about 200 new 

drugs was mastered at that time [37]. 

By 1950, 13 cancer clinics were opened in Belarus, and by the end of 

1960, the Research Institute of Oncology and medical radiology was opened 

[34 p. 157-158] 

Thus, the pharmaceutical industry in the Soviet period had a developed 

scientific and practical base. It had research institutes of different branches of 

science that worked on creating new highly effective medicines and improving 

the technology of existing production facilities, enterprises, production 

associations, design institutes and special design bureaus [37]. 
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DEVELOPMENT OF THE PHARMACEUTICAL INDUSTRY.  

GREAT PHARMACEUTICAL COMPANIES. 

Pharmaceutical industry - discovery, development and production of 

medicines and medicines (pharmaceuticals) by public and private 

organizations. 

Thousands of years of trial and error, as well as work based on 

intuition, have led people to believe that plants, animals, and minerals contain 

medicinal properties. The modern era of the pharmaceutical industry began in 

the 19th century. When we talk about the modern pharmaceutical industry, we 

are referring to the use of methods for isolation and purification of compounds, 

chemical synthesis, and computer-aided drug design. In the 20th century, 

research in fields such as chemistry and physiology is being combined. This 

has allowed us to expand our understanding of the main processes of drug 

discovery. Today, the pharmaceutical industry faces new challenges, such as 

setting new drug targets, obtaining regulatory approval from government 

agencies, and improving methods for drug discovery and development. The 

continuous evolution and development of the pharmaceutical industry is 

fundamental to the control and elimination of diseases worldwide [20]. 

Notable growth and development of pharmaceutical science occurred 

in the XVI and XVII centuries. An important step in the XVI century was made 

by the Swiss physician-chemist Paracelsus, who urged his contemporaries not 

to use chemistry to make gold, but to use it to study the preparation of 

medicines. Another equally important step was the creation of the 

Pharmacopoeia-a compiled list of medicines and medicinal chemicals with 

instructions for the manufacture of pharmaceuticals. The first Pharmacopoeia 

appeared in 1546 in Nuremberg. Until that time, medical preparations differed 

in concentration and even in the composition of components. Another 

Pharmacopoeia followed in Basel (1561), Augsburg (1564), and London 

(1618). The London Pharmacopoeia became mandatory for the whole of 

England and thus became the first example of a national Pharmacopoeia [20]. 

An equally important step for the development of pharmacy was the 

Foundation Of the society of apothecaries in London in 1617. This marked the 

emergence of pharmacy as a separate and separate entity. The separation of 

apothecaries from grocers was authorized by king James I. By the decree of 

the king is the only member of the society could support a pharmacy shop and 

make or sell pharmaceutical preparations. In 1841, the pharmaceutical society 

of Great Britain was founded. This society followed the education and training 

of pharmacists to provide a scientific basis for this profession. Today, 

professional societies around the world play a prominent role in overseeing the 

education and practice of their members [20]. 

The invention of the hollow hypodermic needle was of great 

importance for the development of modern pharmaceutical science and the 
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development of dosage forms. This discovery was made in the middle of the 

XVII century at the University of Oxford. Richard lower and Christopher Wren 

demonstrated that drugs can be injected into the blood of dogs using a hollow 

pen. This led to the realization that drugs can be administered in several ways. 

In 1853, French surgeon Charles Gabriel Pravaz invented a hollow needle for 

subcutaneous injection. For the first time, this needle was used in the treatment 

of diseases by the Scottish doctor Alexander wood in the same year. Hollow 

needles for subcutaneous injection had a huge impact on the introduction of 

drugs, they could be used to inject drugs directly into the bloodstream, which 

led to a faster and more reliable effect of drugs [20]. 

In the second half of the XIX century, the development of the 

pharmaceutical industry is characterized by the development of a number of 

important new classes of pharmaceuticals. The first synthetic sedative-

hypnotic drug was chloral hydrate (1869). In 1879, it was discovered that 

organic nitrates can relax blood vessels, and they were used in the treatment of 

heart diseases. In 1875, several salicylic acid salts were developed and used as 

an antipyretic (to reduce body temperature). Salicylate-like preparations in the 

form of willow bark extracts (containing salicin) were used at least 100 years 

before the identification and synthesis of purified compounds. In 1879, 

saccharin, an artificial sweetener, was introduced. In 1886, the first analgesic-

antipyretic - acetanilide was introduced, it relieved pain and fever, but later, in 

1887, it was replaced by a less toxic phenacetin. The most effective and 

popular anti-inflammatory, analgesic and antipyretic drug for the next 60 years 

was aspirin (acetylsalicylic acid), developed in 1899. Before the development 

of synthetic benzocaine (1900), the only known local anesthetic was cocaine 

derived from Coca leaves. Benzocaine was the first of many local anesthetics 

with a similar chemical structure and led to the synthesis and administration of 

various compounds with greater efficiency and lower toxicity [20]. 

In the early 1940s, it was discovered that nitrogen mustard 

(mechlorethamine) is effective in treating human lymphomas. This has led to 

a broad understanding that cancer chemotherapy can be effective. This in turn 

led to extensive research, discovery, and development of other 

chemotherapeutic agents for the treatment of cancer. 

The late 19th and early 20th centuries saw a number of social, cultural, 

and technical changes that were important for the discovery, development, and 

production of pharmaceutical products. One of the most important changes 

occurred when universities began to encourage their departments to develop a 

more consistent understanding of existing information. Some chemists have 

developed new and improved ways to separate chemicals from minerals, 

plants, and animals, while others have developed ways to synthesize new 

compounds [20]. 

The rapid pace of scientific development has led to a change in the way 

pharmacists and doctors are trained. Prior to this transformation, the primary 
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means of teaching doctors and pharmacists was through apprenticeships. 

Apprenticeships remained important for the educational process (in the form 

of clerks, internships, and residencies), but at the same time, pharmaceutical 

and medical schools began to create research departments and hire teachers to 

teach students new information in basic biology and chemistry. Rapid progress 

in chemical separation and synthesis has led to the fact that individual 

pharmacists do not have the skills and resources to make a new, chemically 

pure medication. Instead, large chemical and pharmaceutical companies began 

to appear, employing scientists with University training who possess the latest 

technologies and information in their field [20]. 

At the end of the 20th century, most of the world's largest 

pharmaceutical companies were located in North America, Europe, and Japan. 

Many of the largest pharmaceutical companies were multinational. They 

conducted research, production and sales of medicines in many countries. 

Many countries are trying to develop the infrastructure necessary to create 

conditions for the growth, development and global competitiveness of 

pharmaceutical companies, since pharmaceutical products can be very 

profitable. The pharmaceutical industry has also developed outsourcing 

contracts with specialized manufacturers or research firms to perform part of 

the drug development process for them. On the other hand, many 

pharmaceutical companies try to keep most of the processes inside their 

company. Every pharmaceutical company strives to be the first in the search 

for new medicines for specific diseases, because the pharmaceutical industry 

is largely determined by profit and competition. This is one of the mechanisms 

of changes and development of the pharmaceutical industry over time [20]. 

It would be completely impossible to describe the history of all the 

major pharmaceutical companies around the world, so we will look at some of 

them. There are three main ways in which large pharmaceutical companies 

have achieved their current status: 

1. Development of a giant company from a small pharmacy (Merck, 

Abbott). 

2. Companies created by businessmen for the production of 

pharmaceutical products (Hoffmann-La Roche). 

3. Companies growing out of chemical manufacturers (Bayer) [19, p. 

211]. 

 

ABBOTT 

 

Wallace Calvin Abbott received the degree of doctor of medicine in 

1885. As usual at the time, many doctors had pharmacies run by hired clerks. 

In these pharmacies, doctors manufactured, advertised, and sold home 

remedies. For example, Dr. Abbott's toothache drops. Dr. Abbott called it the 
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people's pharmacy, and his house was in the same building, and he and his wife 

lived in two rooms at the back of the store. 

Abbott owns the improvements and the use of a sugar coating to 

medicinal products produced in the pellets. 

Over time, the pharmacy expanded. Dr. Wallace Abbott registered the 

company as «Abbott Alkaloid co.», he opened branches in New York and San 

Francisco, Seattle and London (England). The company has built a full-fledged 

printing house with all the necessary machines: printing press, monotypes, 

linotypes, binding, composer's room, editorial offices. Abbott published «the 

Alkaloid clinic», «American Alkalometry», «Wallace Abbott's Textbook of 

alkaloid therapy», «Useful tips for a busy doctor». Later, the «Alkaloid clinic» 

became the American journal of clinical medicine. However, over the years, 

Dr Abbott has been under attack. The American Medical Association (AMA) 

and the journal of the American Medical Association (JAMA) argued that the 

Alkaloid clinic was only home reading, not a scientific publication. This 

disqualified Abbott from the low postal rates he enjoyed. The argument 

between the JAMA editor and Dr. Abbott soon became very heated. Dr. Abbott 

and his colleagues prepared a 49-page pamphlet containing responses to all the 

accusations and attacks, and sent it around the country. The arguments lasted 

for many years. The year 1914 had a great impact on the pharmaceutical 

industry. The military threat made it difficult to obtain medicines and 

chemicals. Abbott changed the name to Abbott Laboratories, hired brilliant 

research staff, and gave it more autonomy. Abbott Laboratories was ready to 

expand and respond to changes in the medical and pharmaceutical world. 

Dr. Alfred S. Burdick saw the need for a field antiseptic that was being 

developed by Dr. Henry H. Dakin and Dr. Alexis Carrel and which they called 

chloramine. Abbott Laboratories could get the rights to the production and 

distribution of chlorine bleach called Chloris. They introduced this name 

because there were similar products. In addition, the brilliant work of the staff 

ensured that Abbott obtained the rights to other chemically related 

disinfectants, such as Galazon. Brilliant organic chemists working in the 

company synthesized Barbital, Procaine, Cinchophen, Arsphenamine. Further 

work led to the release of vitamin A in 1918. Work began on the study of 

vitamins. Abbott found that halibut liver fat contains 100 times more vitamin 

D than fish oil. Another direction was Abbott's work in the field of bulk 

intravenous solutions. 

Abbott also developed a new test to detect immunity to rubella or 

German measles, and conducted DNA and nuclear magnetic resonance studies. 

So, Abbott has grown from a simple pharmacy to a company with a staff of 

more than 30,000 employees and branches in 130 countries. Abbott is truly 

international [19, p. 211-213]. 
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MERCK (DARMSTADT) 

 

One of the oldest German pharmacies in continuous operation belongs 

to the Merck family. Johann Merka (1573-1642) was a bailiff of Schweinfurt 

(Germany). His eldest son Georg Merck (1611-1683) was a pharmacist, and 

his youngest son, the pharmacist Friedrich Jakob Merck (1621-1678), became 

the owner of the Engel Apothecary in Darmstadt (Germany). Friedrich Jacob 

Merck and his wife had no children, so the pharmacy was inherited by his 

nephew Georg Friedrich Merck (1647-1715). The son of Georg Merck, 

became the owner and true founding father of the pharmacy's transmission 

through the generations from father to son. Engel-Apotheke was founded in 

1654 by the Apothecary Samuel Beauclerk of Darmstadt. Thus, it is three and 

a half centuries old. 

Georg Friedrich Merck's son Johann Franz (1687-1741) passed the 

pharmacy to his son Johann Justus (1727-1758), then it was inherited by his 

son Johann Anton (1756-1805) and finally by his son Heinrich Emmanuel 

Merck (1794-1855), who established a factory on the territory of Engel 

Apothecary. It was he who made Merck the company it is today - a well-

organized institution with the spirit of a family pharmacy, where all family 

members participated in maintaining the ethics of the profession. Heinrich 

Emmanuel Merck was born in Darmstadt in September 1794. As a pharmacist, 

Emmanuel Merck showed the greatest interest in Phytochemistry. He worked 

extensively with opium and its components and published very frequently. He 

owns the development of the production of the anthelmintic agent Santonin in 

medicine. In 1827, he began mass-producing alkaloids in his pharmacy, and as 

a result, he had to move his laboratories to larger ones. In 1830, the Paris 

Pharmaceutical society awarded Merck a gold medal for offering better 

methods for detecting alkaloids in forensic medicine. In 1853, the Merck 

family received an award at the New York world's fair for their alkaloids. The 

company grew, and the number of drugs it produced numbered in the 

thousands, but most of them were ordinary Pharmacopoeia drugs. There are 

special preparations - Dionin, Veronal, Luminal, Ergo tin-Merck, Fandom, 

Daryl. Merck also became one of the first companies to work with vitamins, 

especially vitamin C. in Fact, in 1934, Merck isolated large amounts of vitamin 

C or Sebion. Merck soon had vitamin D2, vitamin Bj or Betabion, Vitamin B2 

or lactoflavin D3, B6, B12, and synthetic vitamin A. 

Merck has done a lot of work with steroid hormones, especially 

cortisone, psychopharmacology, neuroactivators, cardiovascular drugs, 

antibiotics, chemotherapy, dietetics, and many others. In addition, the 

development of veterinary drugs, cosmetic and dermatological preparations 

continued. Merck is known for its authoritative publications, such as the Merck 

index, the annual report of E. Merck, and others [19, p. 246]. 
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HOFFMANN-LA ROCHE & CO. LTD. 

 

Unlike most pharmaceutical companies of today, which developed 

from chemical plants, Roche is the result of idee maitresse, an entrepreneurial 

concept. Its founder, Fritz Hoffmann-La Roche, was born on October 24, 1868 

in the family of a wealthy Basel merchant, Friedrich Hoffmann-Merian.  Fritz 

Hoffmann served as a successful apprentice on the ship at the banking house 

of A. Piguet & Cie in Yverdon. In 1889, at the age of twenty-one, he entered 

the Basel house of apothecaries and grocers «Bohny, Holliger & Cie», his 

training lasted two years. He then worked in London for the technical 

chemicals trading firm Ferd. Krohn & Co. After the death of the owner of the 

company Fritz Hoffmann left London and studied with the chemist G. Lipman 

and Geffken in Hamburg. In 1893, Fritz Hoffmann's father acquired a stake in 

Bohny, Holliger & Cie Fritz returned to the firm for a senior position, and 

married the daughter of a noble Basle family - Adele La Roche. Adele's family 

was engaged in the production of silk ribbons. Bohny, Holliger & Cie in 1889, 

the firm acquired a small chemical laboratory on Grenzakerstrasse, where 

Roche is currently headquartered. On this small factory which was operated by 

the chemist Max Carl Traub, had made extracts, tinctures, various herbal 

medicines, varnishes, linseed oils and waxes for floors. Fritz Hoffmann drew 

attention to this production and separated the factory from the trading 

company. In 1894, Fritz Hoffmann and Max Karl Traub merged into a 

bedroom partnership, they absorbed the Grenzacherstrasse plant of Bohny, 

Holliger & Cie and renamed it Hoffmann, Traub & Co. The production of 

linseed varnish and floor wax gave way to the production of well-known 

pharmaceuticals of the time, such as antifebrin, phenacetin, guaiacol carbonate, 

creosote carbonate and salicylic acid. Fritz Hoffmann was looking for a good 

chemist, and he was Dr. Leidy of Burgdorf. He invented a combination of 

bismuth and iodine as a wound healing powder. The company sold it under the 

brand name Airol. After Liidi left the firm in 1896, Emil Christophe bareli took 

his place. He received his doctorate in Bern and worked as a teacher at the 

Rutti agricultural school. Bareli had a wide knowledge of chemistry, a lively 

mind, an innate talent for organization, iron self-discipline and rigor. He 

quickly rose from a young chemist to chief Executive. He played a crucial role 

in turning Hoffmann's ideas into reality and put the young firm on the highest 

technical level. In the shadow of Hoffmann and bareli remained Eduard Hentz, 

he was a loyal employee, remained loyal to Fritz Hoffmann in all crisis 

situations, took care of details and was a reliable support of the firm in difficult 

times. 

 In 1887, Bernese Clinician Professor Hermann Sahli recommended 

guaiacol for the treatment of tuberculosis. Bareli began research, which 

resulted in orthoguayacol-sulfonic acid, a potassium salt that Roche introduced 

into therapy in 1898 under the name Thiocol. In 1904, Max Cloette created 
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Digalen-a pure preparation containing a homogeneous mixture of active 

substances of digitalis. in 1904, Roche began its production and distribution. 

In 1905 the company Hoffmann-La Roche Chemical Works Inc. was founded 

in downtown Manhattan. Branches followed in Vienna in 1907, in London in 

1909, and in Saint Petersburg in 1910. The Russian market accounted for up 

to a fifth of all sales, but with the beginning of the Russian revolution, the 

entire market was lost. The war brought losses on the burp and in other 

countries. F. Hoffmann-La Roche & Co. I was on the verge of bankruptcy. The 

situation was saved by the transformation of the partnership into a joint-stock 

company in April 1919. Fritz Hoffmann's health was severely damaged by the 

war and business crises, and bareli took over the management of the company. 

Hoffmann suffered from a serious kidney condition, and in 1920 he died before 

seeing his business rise again from the mire.  

The next great achievement of the company was the discovery of 

isoniazid. All research institutes and industrial laboratories were frantically 

searching for an effective anti-TB drug. At the Roche laboratories, Robert 

Schnitzer in Nutley discovered the anti-TB effect of isoniazid in 1951.  

Increased interest in psychotropic substances. Clinicians noted that 

when treating tuberculosis patients with Rimifon and its successor Marsilid, 

patients usually became much more cheerful, but their physical condition did 

not improve. Extensive research began in Basel and natli. The era of inhibiting 

monoamine oxidase started with Marsilid and led to the development of 

MacLane (1960). In 1962, Hans Spiegelberg developed the antidepressant 

Laroxal. At Nutley, progress was slow until 1960, when chemist Leo Sternbach 

made an important breakthrough in the psychotropic field. He came across 

benzodiazepines. One of the first compounds he synthesized was found to be 

active against anxiety and tension, thereby removing their organic effects, but 

without affecting alertness. The active substance was introduced under the 

brand name Librium and was a worldwide success. Further research on 

benzodiazepines led to the emergence of a wide range of specific drugs-Librax 

(1961), valium Roche (1963), Mogadon (1965) and Nobrium (1968). 

 A new breakthrough in the history of Roche drugs was the introduction 

in 1970 of Larodopa, an effective drug against Parkinson's disease. The active 

substance was discovered by research Director Markus Guggenheim in 1913, 

but it took fifty-seven years from the structure to final preparation, and it was 

not until 1970 that the drug was ready for commercial use.  

In 1910, a scientific division was created, headed by Dr. Alexander 

white.  A year later, a young clerk, Elmer Bobst, joined the firm. He made a 

remarkable career, a regular salesman Bobst raised sales to unprecedented 

heights. In 1920, he was appointed Director and then became President of the 

company. With increasing prosperity in the 1920s, the company was able to 

buy a major industrial site in Nutley the following year, when the company 

adopted its current name Hoffinann-La Roche Inc.  
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In the early years of world war II, despite numerous wartime 

restrictions, the company quickly became an important manufacturing and 

research center. Today, Roche is one of the ten largest drug manufacturers in 

the world and consists of two independent groups of companies United in F. 

Hoffmann-La Roche & Co. Society, Basel, and SAPAC Corporation, New 

Brunswick, Canada [19, p. 247-253]. 

 

BAYER A. G. LEVERKUSEN (GERMANY) 

 

Bayer AG, Leverkusen (Germany) is one of the world's largest 

pharmaceutical companies. Bayer AG laboratories also conducted numerous 

research and development activities.  Bayer AG for the first time released 

aspirin (1899) and Prontosil (1935).  Sulfonamide has been regarded as a 

precursor to antibiotics. The company made a new contribution to the fight 

against infections by developing Clotrimazole, Azlocillin and Meslocillin, 

introduced a new approach to the treatment of metabolic diseases and the 

treatment of schistosomiasis with Acarbose and Praziquantel in the field. Bayer 

AG also developed the outstanding cardiovascular drug Nifedipine [19, p. 

217]. 

 

BERINGER INGELHEIM 

 

The origins of this pharmaceutical company lie in a small chemical 

factory in Ingelheim on the Rhine. This factory produced cream of Tartar and 

the so-called Rochelle salt, which were sold mainly in pharmacies and dye 

shops. In the summer of 1885, albert Boehringer bought this factory and 

renamed it after his father in 1892, naming C. H. Boehringer Sohn, Nieder-

Ingelheim. In the year of its Foundation, the firm had a staff of twenty-eight 

people.  

A year after the acquisition of the factory, the production of tartaric 

acid for the food industry was started. The growing popularity of baking 

powder and fizzy soft drinks in these years has led to the fact that tartaric acid 

has become a widely sought-after product. The commercial success achieved 

with this product led albert Boehringer to look for new and financially viable 

methods of producing another organic acid. In the first half of the 1890s, lactic 

acid production was started, making the company one of the largest producers 

of lactic acid in Europe. Albert Boehringer opened up new markets for lactic 

acid, such as the leather industry, paint manufacturing, and food processing. 

Boehringer's success in the field of organic acids led Him to decide to turn to 

another field - to alkaloids. In 1905, a special plant was established, which 

initially produced morphine and codeine, and a few years later-atropine and 

theobromine [19, p. 228]. 
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Military actions and French occupation forces in the Rhineland led to 

the expulsion of albert Boehringer from Ingelheim in the spring of 1923. He 

went to Hamburg, deciding to build a branch of the factory there. The new 

alkaloid plant was able to start production in 1925, but the factory in Ingelheim 

continued to operate. The division of pharmaceutical specialties brought to the 

market cough medicines-codil and Acedicon, gall bladder medicine Bilival, 

blood medicine Sympatol. Kodil, Acadian and Sympatol still available today. 

Beringer ran the firm for 54 years, and after his death in the spring of 1939 at 

the age of seventy-eight, the management of the firm passed to his two sons 

and son-in-law. 

The years of the approaching second world war were difficult for the 

firm. Initially, research and development activities continued. As a result, in 

1951, a new drug appeared on the market - the first asthma drug - Aludrin. 

After the end of the war, the factory started working again at the end of may 

1945 after a two-month closure, production resumed in all areas. In the early 

1950s, a systematic expansion of the pharmaceutical business abroad began. 

In the late 1950s and 1960s, new pharmaceutical products were introduced to 

the market, such as the heart drug Persantin, the asthma drug Alupent and the 

blood pressure lowering agent Catapresan in Ingelheim, as well as the laxative 

Dulcolax, the secretolytic Bisolvon and the tranquilizer Adumbran in Tom, 

berotek and Atrovent (developed from the asthmatic drug Alupent), Partusisten 

(a birth inhibitor), Glyrenorm (an antidiabetic means), gastrozepin (a drug 

against stomach diseases), Mucosolvan (the successor of bisolvon), Mexitil (a 

drug against heart rhythm disorders). 

The focus of the company's production was increasingly shifting 

towards pharmaceutical specialties. Since the early 1960s, several subsidiaries 

have been established not only at home, but also abroad. In 1976, the 

Boehringer Ingelheim Corporation consisted of 145 companies. The 

companies worked in various fields, including pharmaceuticals, veterinary 

medicine, laboratory diagnostics, chemistry, bakery products and pesticides 

for plants. The company was characterized by rapid growth and was 

reorganized in early 1981.  The original firm of C. H. Boehringer Sohn became 

a holding company for national firms, and Boehringer Ingelheim International 

Co. LLC became a holding company for firms abroad [19, p. 230]. 

 

GLAXO 

 

The leading pharmaceutical company in the United Kingdom owes 

much of its achievements to the efforts of a number of pioneers. The founder 

of Glaxo is Joseph Nathan (1835-1912), the son of a London tailor. He founded 

his own company, Joseph Nathan & Co. LTD, in Wellington, New Zealand in 

1873. Nathan's main business was wool, stationery, groceries, hardware, 

wines, and spirits. In addition, Nathan sold brand drugs with exotic names like 
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«Dew of the Alps» and «Nickerbocker snaps» of Ledyard. Nathan's six sons 

joined the business. The company's operating base gradually began to shift to 

London, where the Natans first saw skimmed milk powder. They successfully 

negotiated a patent for the milk powder manufacturing process, and in 1904 

bought and installed four drying machines at a New factory in Bannithorpe, 

New Zealand. A London hospital conducted tests on infant feeding with this 

milk, and in 1906 the Glaxo trademark was registered. In the dry and hot year 

1911, there was an epidemic of gastroenteritis among infants in British cities, 

which led to the extensive use of powdered milk for infant feeding.  The Glaxo 

brand quickly came into use.  Until 1923, baby milk was the main focus of 

Nathan's work. The next significant step in the company's development was 

the announcement that an American scientist had developed a method for 

extracting vitamin D from fish oil. Nathan's company licensed the process with 

the original intention of using vitamin D to strengthen Glaxo milk. But in 1924, 

they began producing and selling vitamin d extract in drop-dose vials.  

Glaxo Laboratories eventually absorbed Joseph Nathan & Co. LTD. in 

1943, Glaxo became one of the first antibiotic manufacturers to begin mass 

production of penicillin. Together with the British National research 

development Corporation, Glaxo conducted eight years of research on 

cephalosporins. In 1964, research has led to the creation of cephaloridine - 

injectable broad-spectrum antibiotic.   

The main achievement of Glaxo was the isolation of the antipernicious 

anemia factor-vitamin B12 in 1948. The company began to produce vitamin 

by deep fermentation. Another significant step was the development of the first 

commercial synthesis of thyroxine, and in 1952 - the production of 

liothyronine, the active form of thyroid hormone. In 1954, a multi-step 

synthesis of cortisone was developed, which paved the way in 1961 for the 

production of betamethasone, the basis for a successful range of anti-

inflammatory corticosteroids. 

In 1964, a revolution in the treatment of asthma was made by 

Salbutamol, which was discovered by scientists of the Glaxo group. The 

second major discovery in the field of asthma treatment was the aerosol 

preparation of the steroid beclomethasone dipropionate, which was launched 

in 1972. By the 1980s, Glaxo had subsidiaries in almost fifty countries [19, p. 

243-244]. 

SANDOZ 

 

Kern and Sandoz Chemical Works was founded on July 1, 1886 by 

chemist Dr. Jacob Alfred Kern and entrepreneur Eduard Sandoz in Basel. 

Alfred Kern received his doctorate in chemistry from the University of Giessen 

in 1874, and married Johanna Katherine Emma Anselm, the daughter of a well-

known Offenbach businessman. Offenbach was heavily bombed during world 

war II, and many documents that might have provided interesting information 
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about Kern's life were destroyed.  It is only known that in 1879 he signed a 

contract with the firm Bindschedler and Busch from Basel. Kern synthesized 

many important compounds, but his greatest achievement was the creation of 

a whole series of phosgene derivatives for dyes. The contract rights to 

manufacture all of the newly discovered compounds Core automatically 

belonged to Mindset Lera and Bush. Kern and Bush were on excellent terms, 

but relations with Bindshedler were strained, and when Bindshedler severed 

his connection with Bush, he terminated Kern's contract in December 1884. 

Dr. Kern received offers from BASF, Collineau & Co. and Durand and 

Huguenin. The negotiations with Kern were led by Eduard Sandoz, Director 

of Durand and Huguenin. Sandoz proposed to build a factory for the Core, 

which would be run by Sandoz himself independently of Durand and 

Huguenin. But Kern insisted on complete independence, and his wish was 

granted. The company was incorporated on 1 July 1886 in Basel under the 

name Kern and Sandoz Chemical Works. A new factory was built on the banks 

of the Rhine. 

Edouard Sandoz's family came from Neuchatel in French-speaking 

Switzerland and from France, Sandoz visited many countries, provided long-

term loans to his American and Asian business friends.  

Alfred Kern in 1893, the doctor suffered a heart attack and died. The 

thriving business was transformed into a limited liability company, Sandoz & 

Co., under the overall leadership of Eduard Sandoz. However, Edward was 

also ill, he suffered from rheumatism, and in 1894 he also had a heart attack. 

This led to his decision to retire, he turned the firm into a joint-stock company, 

restructured it, and appointed highly qualified employees to key positions. The 

company's new name, Chemical Works, formerly Sandoz, was changed to 

Sandoz Ltd. When Sandoz decided to start his pharmaceutical division, he 

chose the right person - Arthur Stoll. Professor Arthur Stoll, as an assistant to 

Nobel prize winner Richard Willstatter, has conducted numerous experiments 

on the isolation of active substances from plants. He was born in Schinznach, 

in the Swiss Canton of Aargau. In 1913 Willstatter and Stoll published his now 

classic work «the study of chlorophyll». Willstetter won the Nobel prize in 

1915, and in 1917 Willstetter and Stoll published their second book, studies on 

carbon dioxide assimilation, and a Treatise on peroxidase, at the Bavarian 

Academy of Sciences. In the same year, the title of Imperial Bavarian Professor 

was awarded to Arthur Stoll, and on October 1, 1917, Stoll accepted Sandoz's 

invitation to create a pharmaceutical division. To isolate active substances in 

plants, Stoll used the method of separating them from inactive substances and 

then binding them to plant cells. His work had far-reaching implications for 

both medicine and pharmacy. 

The first medicinal plant to which he turned his attention was ergot. In 

1918, he isolated the main colloid in ergot fungus-ergotamine, in 1921, Sandoz 

released the ergotamine drug Ginergen on the market, and today doctors 
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around the world can get a drug for the treatment of postpartum bleeding. 

Further research led to the development of drugs for the relief and prevention 

of migraines (Cofetamine, Deseril), relief of diseases of the nervous system 

(Bellergal), for the treatment of various geriatric phenomena due to impaired 

cerebral function (Hydrogin), for the treatment of hypotonic circulatory 

disorders (Dihyder - y) and venous disorders in the legs (Sandoven), 

prevention of postoperative thromboembolic complications (Heparin-

Dihydergot). Partially synthetic modified ergot alkaloid Parlodel is used to 

suppress postpartum milk secretion. This is the only treatment available so far 

for certain forms of infertility, and the first drug that is successfully used in the 

treatment of acromegaly. Isolation of the active beginning of digitalis lanata 

has led to the development of drugs that currently play an important role in the 

fight against heart diseases (Sedanilid, Dogoxin).  

Sandoz first conducted research and created injectable calcium-

Sandoz, the basis of modern calcium therapy, a significant contribution to the 

therapy was made by Torrecan for the treatment of dizziness and vomiting, 

anti-allergic Tavegil, diuretic Brinaldix and Brinerdine, used for the treatment 

of hypertension, Visken for the treatment of heart rhythm disorders and high 

blood pressure, Sandomigran for the prevention of migraine attacks, Biarison 

anti-inflammatory agent for rheumatism, Zaditen for asthma attacks. 

 New therapeutic horizons were opened by the first industrial syntheses 

of hormones, in particular Synthocinone, used as an aid in childbirth. A 

subsidiary of Sandoz-Biochemie has developed an orally effective penicillin 

(Ospen). Sandoz developed the anti-influenza vaccine Sandovak, and in 1983 

received permission to sell Sandimmun, a new immunosuppressant that is used 

in bone marrow and organ transplants. The complete synthesis of cyclosporine 

A, the active principle of Sandimmune, was initiated in the Sandoz 

laboratories. What started as a small dye factory with a small number of 

employees has turned into a multinational enterprise that is active not only in 

the field of pharmaceuticals, dyes and agrochemicals, Sandoz also has a food 

division that includes the Wander-Glaro group. In the mid-1970s, a seed 

division was created with the acquisition of Rogers Bros and Northrup King 

[19, p. 254-255]. 

 

SANOFI 

 

One of the youngest international pharmaceutical holdings is Sanofi, 

which emerged as a result of the decision of a large oil consortium to diversify 

its activities in the field of healthcare. In 1973, Societe Nationale des Petroles 

d'aquitaine (now ELF-Aquitaine) decided to Supplement its main activities 

(oil, natural gas and petrochemicals). From 1973 to 1979, several groups were 

created and consolidated into a Combined group. The Foundation was a 

pharmaceutical group of Belgian origin Labaz, founded after world war II in 
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Societe de beige 1'Azote Et de produits Chimiques in Marly. It played a 

significant role in the production of cardiovascular products (Cordarone), 

antiepileptic drugs (Depakin), antiseptics (Mercryl) and vitamins, as well as 

bulk solutes and hospital equipment. As a result of the takeover, S. N. P. A. 

gained control of Labaz in 1973.  Another significant step in Sanofi's 

development was the majority stake in Michel Robilliart Laboratories 

(pharmacy) and a minority stake in Yves Rocher Laboratories (cosmetology). 

Yves Rocher was unique due to the formulation of its products (plant extracts), 

and the way it was distributed (mail order and a network of exclusive dealers). 

In 1974, Sanofi strengthened its position in the pharmaceutical industry by 

taking over a number of dynamic laboratories of the Parcor group (then 

Castaigne): for pharmaceutical equipment, dental products and medicines. In 

the same year, Sanofi established itself in the veterinary sector by acquiring a 

stake in D. P. B. A. M., a company specializing in the prevention of industrial 

pig and poultry farming. In 1975, Sanofi took over the management of Roger 

& Gallet, founded in 1806, receiving the sector-luxury perfumes. Sanofi began 

to develop other areas, such as pharmaceutical chemistry, pharmacies, animal 

health, and the production of anti-infective and anti-parasitic drugs. In the 

United States, Sanofi acquired a controlling stake in the California firm 

Towne-Paulsen, which produces and distributes «generics». In 1977, Sanofi 

acquired thirty-five percent of the capital of the Pasteur Institute's 

manufacturing, industrial and commercial division of the Pasteur Foundation. 

The most significant event was the regrouping of all intermediate holdings 

within Sanofi in 1979 to provide the parent holding. In 1980, Sanofi absorbed 

the pharmaceutical branch of the Clin-Midy Group (the most famous drugs 

were Tranxen, psychotrope and Cantor, a psychoanalytic disinhibitor) and 

received a state-of-the-art research center in Montpellier. Since then, Sanofi 

has continued to grow, both at home and abroad. Among the most notable 

events is the acquisition by Sanofi of a controlling stake in the Pasteur Institute 

In 1981, and the creation of a subsidiary, Sanofi Pharmaceuticals. This brought 

Sanofi to the world's number one market. More than 1000 scientists working 

in various research centers (Montpellier, Toulouse, Brussels, Milan) are 

actively engaged in research in nine main areas: antitumor drugs, antibiotic 

therapy, cardiovascular drugs, gastroenterology, hemobiology, immunology, 

anti-inflammatory drugs, neurobiology, as well as in the field of serums, 

vaccines and diagnostic drugs [19, p.259-260]. 
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ASTELLAS PHARMA 

 

Astellas Pharma is a Japanese pharmaceutical company formed on 

April 1, 2005 as a result of the merger of Yamanouchi Pharmaceutical and 

Fujisawa Pharmaceutical. She conducts research in the fields of urology, 

immunology, transplantation, dermatology, cardiology, and infectious 

diseases. Astellas is headquartered in Tokyo and has research centers in 

Tsukuba and Osaka. 

The Osaka Fujisawa Shoten campaign was founded by Tamakichi 

Fujisawa in 1894, and changed its name to Fujisawa Pharmaceutical in 1943. 

In 1923, Kenji Yamauchi founded the company Yamanouchi Yakuhin Shokai 

in Osaka. In 1940, the company changed its name to Yamanouchi 

Pharmaceutical Co., limited. In 1942, Yamanouchi's office moved to Tokyo. 

After the merger, some products continue to be distributed under the old brand 

names due to their prominence.in 2010, Astellas acquired ISO 

Pharmaceuticals. [40] 

The most significant events: 1970 started the production of the 

antibiotic «Josamycin», in 1981 the drug for the treatment of arterial 

hypertension Perdipine, in 2000 started the production of the drug for the 

treatment of hyperactive bladder «Vesicar», in 2005 started the production of 

intravenous antifungal agent Kandin, in 2009 started the production of the drug 

for the treatment of osteoporosis «Bonoteo», in 2012 started the production of 

the drug «XTANDI (enzalutamide)» for patients with metastatic castration-

resistant prostate cancer [18]. 
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HISTORY OF PHARMACEUTICAL AND BIOMEDICAL 

ETHICS. 

 

Bioethics is an interdisciplinary field of knowledge. It covers a wide 

range of philosophical and ethical issues related to the life Sciences and the 

use of high-tech medical services. Bioethics studies a range of issues from 

tissue biology, medicine, philosophy, and law (documents of international 

organizations). Bioethics focuses not only on the study of human beings, but 

also all living beings, it explores the problems of values associated with life. 

The subject of bioethics and the highest moral value is the attitude to life and 

all living things, and the main principle is reverence for life. 

Biomedical ethics (BME) is an interdisciplinary field of research that 

combines medical and biological knowledge and universal values. It studies 

human behavior in the light of moral values and principles in the life and health 

Sciences. The subject of BME is the moral attitude of society as a whole and 

specialists (doctors and biologists) to a person, his life, health, and death – both 

in the course of treatment and in the course of research with his participation. 

One of the main tasks of the BME is to protect, maintain and strengthen life 

and health. BME concentrates, combines General bioethical questions and 

requirements from specific situations and incidents, it is integrative in nature, 

and is the basis for ethical generalizations, conclusions, and subsequent 

recommendations [1, p.12-21]. 

Medicine is a combination of physician, pharmacist, and patient 

interaction in which both physicians and patients rely on pharmaceutical 

companies to provide the medicines needed to adequately address patient 

health issues (primary interest).  On the other hand, given the fact that 

pharmaceutical companies profit from the drugs (secondary interest) that they 

sell, the question arises about the possibility of influencing consumers to buy 

the drugs that they produce.  There is a conflict of interest between the goal of 

pharmaceutical companies to maximize profits and the need for patients to 

receive the safest, most effective and individualized medicines at any given 

time. The main ethical interest in medicine is the health and well-being of 

patients.  This is the basic ethical imperative of health care. And if there is a 

threat to this imperative, the first priority of the medical profession is to 

eliminate the circumstances that caused this threat.  

From the point of view of pharmaceutical marketing, consumers are not 

only patients, but also doctors, because in order to sell a drug, it is necessary 

that the doctor recognizes its value from a medical point of view, and also 

receives informed consent from the patient.  Thus, pharmaceutical companies 

seek to influence both doctors and patients. From the point of view of 

pharmaceutical marketing, we can distinguish two effects: «direct», directed at 

the patient and «supplier-oriented», directed at the doctor, this direction is 
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considered a higher priority. There are direct and indirect strategies for 

pharmaceutical marketing, and a clear understanding of conflicts of interest 

has been formed. Any financial Association with pharmaceutical companies 

may have a conflict of interest. For example, a doctor may receive gifts from 

pharmaceutical companies, grants, contracts, drug samples, royalties, 

advertising materials, sponsor payments for travel or accommodation, or 

research funding. In addition to the material component, a conflict of interest 

may also result in a meeting directly with pharmaceutical representatives, 

speaking on behalf of a pharmaceutical company at a conference, representing 

the company's interests in court proceedings as an expert witness, holding 

shares in a pharmaceutical company, or copyrights. When referring to the term 

«undue influence», it can be understood as a deliberate, inappropriate self-

serving use of knowledge or power by one party to undermine the autonomy 

of the other party in making informed decisions. Unlike advertising, the key 

word here is «inappropriate», which from the point of view of medicine means 

harm to health. Many marketing methods may be inappropriate in a medical 

context, but most of them are regulated by pharmaceutical administrations, 

whose responsibility is to control the safety of marketing activities of drugs 

that should be safe, not drugs. Marketing should be focused on providing 

truthful information about the drug.  However, some pharmaceutical 

manufacturers have repeatedly admitted that they do not meet such 

requirements, and in some cases have pleaded guilty to illegal sales.  If a patient 

is persuaded to buy new medications that are not fully approved, have not been 

fully studied, and do not meet accepted scientific standards, this can lead to 

poor patient outcomes, increase health care costs, and may result in death or 

injury to patients. In addition, prescribing expensive drugs instead of cheaper 

analogues, just because of a contract with a pharmaceutical company, for the 

sake of a possible fee, will undermine public confidence in medical care and 

respect for medical professionals. However, it's not just the misinformation 

that a pharmaceutical company can use. Another nuance is stereotypically 

vulnerable groups of patients, such as elderly patients and those with serious 

mental illnesses. Time-pressed clinicians are also considered vulnerable 

groups. All these vulnerable consumers can be misled.  Accordingly, when 

building a pharmaceutical marketing strategy, it is necessary to take into 

account human vulnerabilities in order to avoid incorrect marketing moves. 

Pharmaceutical marketing has taken a number of steps to address these issues.  

Despite all the difficulties described, it is impossible to exclude 

academic and research cooperation with the pharmaceutical industry, because 

it is thanks to it that there is an opportunity to develop more effective treatment 

methods, produce new, more effective medicines, which will lead to increased 

patient welfare. Thus, the best ethical solutions should include interaction 

based on the guarantee of separation of primary (patient's health) and 
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secondary (profit from sales) interests, elimination of conflicts of interest [1, 

p.13-19]. 

BME studies the specifics of the professional activity of a doctor and 

pharmacist, their professional culture, and ethical relations with society and 

the surrounding pestilence. The specifics of the professional activity of a 

doctor or pharmacist are determined by the main professional goals, which are 

the same for both medicine and pharmacy. These goals include preserving 

human life and health, preventing diseases, and alleviating the suffering of 

patients, regardless of their gender, age, race, nationality, social status, political 

views, or religion. This feature of medical and pharmaceutical activities 

necessarily implies the existence of strict rules of professional behavior, since 

in these areas there is a risk of harm to the life and health of the patient. In this 

regard, the activity of doctors and pharmacists is based on the basic universal 

moral values. These professions require a combination of humanism, high 

moral qualities and deep professional knowledge. 

Medical ethics has existed for thousands of years and has several stages 

of development. 

I stage of development of medical ethics (II thousand BC 

(Neolithic) - V-IV century BC). 

It includes the period from the stone age to the Hippocratic Oath. 

During this period, there is the birth of medicine and, accordingly, the 

development of the science of regulating the behavior of a person who owns 

the art of healing, that is, medical ethics. The oldest source that describes the 

rights and duties of a doctor is considered to be the «Code of Hammurabi», 

written in Babylon. Other documents that reflect the issues of medical ethics 

are the ancient Indian «Code of laws of Manu» (about 2 BC-1 BC) and 

Ayurveda» (life Sciences; 9-3 centuries BC).). The medical encyclopedia of 

antiquity «Ayurveda», written by the doctor Sushruta, describes not only the 

attitude of the doctor to the patient, but also a differentiated approach, 

according to which the poor, orphans, and foreigners are treated. 

Over time, because of social inequality, the attitude towards doctors 

also changed, the rich treated them as servants, and the oppressed classes saw 

them as masters. Hippocrates (460-377 BC) played an invaluable role in the 

development of the principles of medical ethics. He brought together the 

disparate aspects of medical practice, creating a unified professional medical 

ethics. Hippocrates set forth the moral principles of medicine in the Oath. He 

wrote many books and treatises, such as «law», «Doctors», in which he drew 

attention to the relationship of the doctor with patients, relatives of the patient, 

with teachers, and the relationship between doctors. The basic principle in the 

« Hippocratic model of medical ethics «is the»do no harm» rule. 

The second stage of the development of medical ethics begins with 

the Paracelsus model and the «Do good» principle. In the Middle ages, 
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Paracelsus (1493-1541) was particularly able to Express the model of the 

doctor-patient relationship. 

The «Paracelsus model» characterizes the moral relationship with the 

patient as an integral part of the therapeutic strategy of the doctor's behavior. 

In contrast to Hippocratic ethics, according to which social trust is won by the 

patient's personality, the «Paracelsus model» recognizes and preserves the 

emotional and mental characteristics of the patient's personality, its mental and 

spiritual contact with the doctor, which are integral components of the healing 

process. The main moral principle of the Paracelsus model is the principle of 

«Do good», which implies love, kindness, and charity. Thus, according to this 

model, healing is the realization of good. An important event at this stage in 

the development of medical ethics is the creation of medical faculties in 

universities and the Association of doctors and pharmacists in corporations. 

One of the most significant events is the formation of the medical 

school in Salerno in the X century, which flourished in the XII century. It was 

a secular school, not a Church school, where many translations of medical 

books from Arabic to Latin were made, which was the beginning of the 

creation of a new medical literature. Training in Salerno took place for 5 years 

in medical Sciences, 3 years also studied philosophy, and there was 1 year of 

practice, after which students passed the exam and received a license. The 

establishment of medical faculties in universities and medical and 

pharmaceutical corporations is the end of the second and beginning of the third 

stage of the development of medical ethics [1]. 

The third stage of development of medical ethics is called 

«deontological». The term « deontology «was introduced by the English 

philosopher Jeremy Bentham (1748-1832) and is derived from the Greek 

words» deontos «– granted and» logos « – science. Deontology is a branch of 

ethics that deals with issues of duty and moral requirements. One of the 

dominant theories was the theory of the German philosopher Immanuel Kant 

(1724-1804), which he called the «categorical imperative». From the 

standpoint of his theory, it is necessary to act in such a way that at any moment 

your action can become a principle of universal legislation. Kant voiced the 

Golden rule of ethics in his categorical imperative: «in everything you do to 

others, do what you want to be done to you». By the 70s of the XX century, a 

new stage in the development of medical ethics began-bioethics. 

Main features of biomedical ethics: 

1. Universality and globality. Biomedical ethics is of great importance 

not only for doctors and pharmacists, biologists, ecologists and other related 

professions. It addresses not only issues of human life and health, but also the 

entire range of issues related to the plant and animal world, animal rights, 

problems of animal experimentation, and environmental issues. 

2. Regulatory. One of the main goals of biomedical ethics is to develop 

common regulatory standards that are defined by common moral principles 
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and enshrined in law. the bioethical problem (in contrast to the narrower 

professional medical ethics) is norm-setting, ethical rationalization, discussion 

of various moral practices that cannot be narrowly professional, since they are 

not related to the medical profession itself, but in relation to which specialized 

moral requirements and rules governing practical relations arise in society. 

3. Publicity. In contrast to medical ethics, Biomedical ethics deals with 

a wide range of socially significant issues in all areas of life related to 

demography, health and labor protection, ecology and industrial safety. 

Medical ethics deals with more specialized issues that are more corporate in 

nature. Bioethics organizes medical practice and medical care system with an 

ethical assessment of practical actions. 

4. Individual and personal orientation. Biomedical ethics as a 

personal-ethical paradigm is based on the principle of autonomy. It defines the 

moral behavior of the doctor and the patient, the strategy of attitude to the 

health and life of a person, taking into account their rights. 

5. Interdisciplinary approach. Biomedical ethics is closely related to, 

but not identical to, bioethics and medical ethics. Medical ethics deals with 

ethical issues of medicine, bioethics covers a very wide range of issues, ethics 

of science and technology, ethics of biological Sciences, medical ethics, ethics 

of space and environmental research. 

Medical ethics is an independent part of biomedical ethics and consists 

of two parts: 

- medical axiology (study of professional values); 

- medical deontology (study of correct behavior in the implementation 

of professional activities). 

Medical ethics is a professional ethics that includes traditional attitudes 

of medical ethics, a new level of understanding of ethical issues that arise 

during medical procedures, and regulates interpersonal relationships in 

medicine. Interpersonal relationships in medicine are divided into two types: 

–vertical («doctor-patient») 

- horizontal («doctor-doctor»). 

Not all questions of medical ethics have been solved, for example, there 

is still a problem of the doctor's choice of solutions, as well as behavior with 

the patient. 

Biomedical ethics addresses a broader range of issues, not only within 

medicine, but also on a broader scientific and social basis, including issues of 

transplantation, suicide, mental «norm» and pathology, cloning, etc. 

Thus, each of the considered types of ethics has its own specifics, but 

they also have a lot in common and complement each other, so it makes sense 

to consider them in the same context. 

 

 

 



242 
 

 

Conceptual model of biomedical ethics: 

 

 

 
 

 

 

These aspects allow us to outline the contours of the problem field, as 

well as to identify the range of legal and ethical issues that determine the 

content of biomedical ethics. 
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SITUATIONAL ASPECT 
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DEONTOLOGICAL ASPECT

regulates functions and principles of 
behavior in vertical medical 
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process.
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Main problems of biomedical ethics: 

 

 
The first set of legal and ethical questions of biomedical ethics is to 

solve the problems of universal and moral values and principles in medical and 

pharmaceutical practice, biological research and experiments, in the behavior 

of the doctor and researcher. 

The international and scientific-medical community is constantly 

working in this direction. The ethical principles of biomedical research are 

defined and justified in the following documents: 

➢ The Nuremberg Codex (1947) 

➢ Declaration of Helsinki (1964) 

Legal and ethical 
issues modification of 

traditional moral 
principles and values 

in the professional 
activities of medical 
and pharmaceutical 

workers and biologists

Situation circle

moral conflicts in 
specific situations-

incidents that occur in 
the course of 

biomedical research 
and treatment of 

patients

Deontological circle 

new interpersonal 
relationships in the 

system of vertical and 
horizontal 

connections in the 
field of modern 

medicine



244 
 

➢ Council of Europe Convention on human rights in Biomedicine 

(1996) and its additional protocols (2005) 

➢ UNESCO universal Declaration on bioethics and human rights 

(2006), etc. 

The «classical» principles of bioethics were proposed by T. 

Beauchamp and J. Childres (USA). Their « Georgetown mantra « is based 

on justice, denial of evil, respect for individual autonomy, and the principle of 

doing good. P. Kemp developed the basic ethical principles of European 

bioethics and biolaw as part of a research project of the European Commission. 

The Kemp principles form the basis of the Council of Europe Convention on 

human rights in Biomedicine. They are based on the principles of human 

autonomy, dignity, integrity and vulnerability. 

These principles are universal and binding for social and biomedical 

ethics. In addition to autonomy, the key aspect is the desire to ensure the 

patient's well – being based on fundamental democratic values. B. Jennings 

highlights the following fundamental values-compassion, solidarity, 

participation, and communication of interests. However, among all universal 

bioethical principles, the principle of individual autonomy occupies the first 

place. 

Individual autonomy means equal rights of the doctor and the patient, 

their mutual dialogue, in which the patient has the right to make their choice, 

which is not entirely in the hands of the doctor, but is divided between him and 

the patient. This principle is based on mutual respect between the doctor and 

the patient, their joint participation in the treatment, which requires 

competence, awareness of the patient and voluntary decision-making. 

Informed consent is a principle of biomedical ethics, according to 

which any type of medical intervention (hospitalization, treatment, or 

appointment of research) must necessarily obtain the consent of the patient. To 

do this, you need to tell the patient the truth about their health status, existing 

treatment methods or medications, the risk associated with each of the 

treatment methods, and the side effects of medications. 

Voluntariness is a principle associated with patient autonomy. It 

involves independent decision - making and consent to medical procedures or 

research without external coercion - not only physical or moral pressure, but 

also without deception. It is the duty of the doctor to respect the patient's right 

to both consent and refusal. 

Integrity is a principle of biomedical ethics that points to the physical 

and mental side of an individual's life and their identity. In other words, the 

integrity of a person is its uniqueness, individuality and uniqueness. 

Vulnerability is the principle that the life of any being is finite and 

fragile. Vulnerability also means social and / or moral alienation of people in 

society. From the point of view of bioethics, all progress in the field of 

medicine and biology is aimed at combating vulnerability, at trying to 
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minimize it. Mortality and finiteness of life on the one hand must be overcome, 

but on the other hand it can deprive a person of experiences, which will affect 

the perception of reality. From the point of view of the social status of people 

in society, biomedical ethics is aimed at solving problems such as the 

participation of people in research. Some vulnerable groups of people may 

make this decision for fear of sanctions from higher authorities if they refuse 

to participate. For example, students of medical, pharmaceutical, and dental 

schools, employees of clinics, laboratories, and pharmaceutical companies. 

Vulnerable actors also include: 

- patients with incurable diseases; 

- persons held in homes for the elderly and disabled; 

- patients in emergency situations; 

- representatives of national and other minorities; 

- unemployed, homeless, low-income citizens, vagabonds, 

- refugees 

- children, 

-military 

- prisoner. 

Vulnerable groups need special care, responsibility, and justice for 

themselves. 

Equity is the principle of biomedical ethics, which implies equal access 

of all segments of the population to medical and other services, and the 

availability of pharmacological means necessary for maintaining health. 

According to the principle of fairness, the benefit to the patient should always 

be greater than the scientific or public interest. 

Tolerance is a universal moral principle that means tolerance of 

different views, opinions, norms of behavior, communication, and activities 

that differ from those held by society. The principle of tolerance implies self-

control, self-control, the ability to understand each other in a situation of 

collision with another view, behavior, opinion, etc. According to the principle 

of tolerance, it is necessary to preserve human life and health, to alleviate the 

suffering of patients, regardless of gender, age, race, nationality, social and 

material status, political views and religion. The principle of tolerance also 

ensures respect for the assessment and opinion of colleagues in clinical trials 

or manipulations. 

Confidentiality is a principle of biomedical ethics that requires strict 

adherence to medical confidentiality. This principle ensures trust between the 

doctor and the patient, anonymity of research, respect for the patient's privacy, 

storage and restriction of access to information about the patient not only 

during his life, but also after the patient's death. 

After the laws of Hamurappi and the Hippocratic oath until the mid-

twentieth century, the ethical laws of healing were developed by doctors in 

each country for themselves. Since 1946, after the creation of the world health 
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organization (who) within the UN, these issues have been developed by its 

divisions as a recommendation for all countries of the world as a whole. These 

divisions include the world medical Association (WMA), the international 

Committee on bioethics, UNESCO, the intergovernmental Committee on 

bioethics, and others. By the 60-70s of the XX century, a set of laws on the 

ethics of healing was formed and documented by medical organizations around 

the world, which bring together the positions of various countries on this issue 

[1, p.12-21]. 

The drug importation act of 1848. The American Medical Association 

(AMA) and the American pharmaceutical Association (AFA) have begun 

holding events on the adoption of legislation regulating the production and sale 

of patented medicines. The first such Federal law was the drug importation act 

of 1848. According to this law prohibited the importation of adulterated and 

counterfeit drugs and medicines [1, pp. 208-209]. 

In 1902, the law on the control of biological drugs was passed. The 

development of microbial theory has become an important public health factor 

in the prevention of infectious diseases. It made it possible to get vaccines and 

serums, especially for diphtheria and tetanus. The H. K. Mulford company 

(USA) founded the first laboratory for the production of antitoxins in 1894 in 

Philadelphia. In 1895, other city health boards began producing diphtheria 

antitoxins and serums. Diphtheria antitoxin extracted from tetanus-infected 

serum was used to obtain the vaccine. The serum was originally taken from a 

horse named Jim, who contracted tetanus. The use of this vaccine led to the 

death of thirteen children in St. Louis, Missouri. In 1901, at least five children 

died of tetanus in Saint Petersburg. Tragedies across the country prompted 

Congress to pass the biological drug control act of 1902, which regulated and 

licensed serums and vaccines. The US public health Service was given 

regulatory responsibility for licensing and inspecting facilities that produce 

biological products [1,43]. 

In 1906, the clean food and medicine act was passed. A key figure in 

the fight for drug and food safety was the chemist, Dr. Harvey Washington 

Wiley (1844-1930). It brought together the AMA, AFA, civic groups, 

journalists and government officials. In June 1906, President Theodore 

Roosevelt signed the food and drug Act, also known as the»Wiley Act». The 

law prohibits interstate transportation, marketing of food and medicines that 

are «falsified». Responsibility for checking food and medicines should have 

been carried out by the US Department of agriculture [43, p.208-209]. 

The Nuremberg code (1947) is an international document regulating 

the principles of conducting medical experiments on humans. It was developed 

and adopted after the Nuremberg trials of doctors and is the basis for many 

national and international laws [1]. 

In 1949, the 3rd General Assembly of the world medical Association 

adopted the « International code of medical ethics». According to the code, a 
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doctor must make decisions solely in the interests of the patient, respect the 

human dignity of the patient, maintain the highest standards, and be 

responsible for all aspects of medical care, regardless of their own professional 

specialization [1, p.12-21]. 

The 18th General Assembly of the WMA in 1964 (Helsinki, Finland) 

adopted the «Helsinki Declaration «, which defines the «ethical principles of 

human-assisted medical research», and in 1975 adopted the «Tokyo 

Declaration of physicians». 

In 1981, the world medical Association adopted the «Lisbon 

Declaration on the rights of the patient» (Lisbon), according to which the 

doctor must act in the interests of the patient, respect his autonomy, human 

dignity and the rights of patients, respect privacy, cultural and moral values in 

the provision of medical care and medical training. The patient has the right to 

be treated with dignity, to receive information about their health, the right to 

humane care in the event of an incurable illness, the right to provide 

opportunities for a dignified and least painful end to life, and the right to refuse 

medical manipulations. 

In 1994, the world Health Organization has adopted the «Declaration 

on patient rights policy» (Amsterdam), according to which a person has the 

right to respect for his / her personality, the right to have his / her moral and 

cultural values, religious and philosophical beliefs, the right to preserve his / 

her physical and mental integrity, security, respect for privacy, and the right to 

protect his / her own health. 

The Council of Europe Convention on human rights in Biomedicine 

was adopted in 1996, the universal Declaration on the human genome and 

human rights in 1997, the UNESCO universal Declaration on bioethics and 

human rights in 2006, the international code of ethics for physicians, and 

others. 

An indispensable professional and ethical duty of a doctor is to provide 

emergency medical care to any person without any exceptions [1, p. 12-21]. 
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CONCLUSION. 

 

The history of pharmacy dates back to ancient times and is associated 

with the development of the first civilizations, such as Greece, the Roman 

Empire, Sumer, China, India, etc. Today, the role of the pharmacist in the 

structure of health care is no less important than the role of the doctor. In this 

regard, information about the development of pharmaceutical science and the 

concept of «Pharmacy» over the centuries is of great interest. The pharmacy 

has always been a center where the patient received not only medicines, but 

also recommendations for relieving their suffering. This is the origin of many 

problems that belong to the category of deontological. The patient should leave 

the pharmacy not only with the necessary medicine, but also with confidence 

in its effectiveness, in the possibility of curing the disease. The ability to 

support the patient morally and spiritually, not to ignore his requests, to take 

care of every person who asked for help in a pharmacy - this is the high mission 

of a modern pharmacist. 

By studying the changing patterns of diseases and different systems of 

medicine and pharmacy on different continents and in different countries, the 

world history of pharmacy provides a rich insight into this science and its 

origins. Taken together, the contribution to the world history of medicine and 

pharmacy will not only be invaluable for undergraduates and postgraduates 

seeking to expand their knowledge of health and medicine over time, but will 

also provide a constructive theoretical and empirical platform for future 

research. 
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