Becmuux papmayuu Ne4 (66) 2014 Hayunvie nyoruxayuu

®APMAKOJIOT'US,
KJIUHUYECKAS ®APMAKOJIOTUS

B.M. Hacek, /I.H. Iemun, E.B. Canbko-Cunciienok, O.B. Bunnuxona, I1.T. Ilerpos

JOKJIMHUYECKOE TOKCUKOJOI'MYECKOE HCCJIEJOBAHUE
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Ilpogedeno ooxknunuueckoe moKkcukoniouuecKkoe ucciedoeanue oe3onacnocmu ouo-
Jaocuuecku akmuenoi 0ovaexu Kk nuwie «llampunusy (TY BY 1001185129.131-2014). Hc-
ciedyemoe cpeocmeo, noiy4eHHoe Ha OCHO6e MOHKOU3MENbYEHHBIX KOPHEll U KOPHeguuy
nampunuu cpeoneit (Patrinia intermedia) cemeiicmea eanepuanogvix 6e10pyccKoit uHmpo-
OyKUUU, He 6bI3bleaAeH IEMATbHOCHIU Y CAMUY08 U CAMOK Mblidell U KPbIC NPU 0OHOKPANHOM
UHmpazacmpanvoHom (per 0s) u 6HympuoprOwunnom (6/0) eéeedenuu 6 0o3ax 0o 5,0 2/xe (VI
Knacc mokcuynocmu no knaccugpukayuu OECD), ne evizvieaem namonozuueckux usme-
HeHuil op2anoeé u mkaneil npu onumenvhom (60 oneit) per os esedenuu cpvi3yHam 0060e20
nona, He 001a0aem MeCHHBIM PA30PANCAIOUUM U ALTIEPUSUPYIOUUM OeliceUeM.

Kniouegvie cnosa: nampunusa cpeonas, uHmMpoOyKyusa, moKCU4HOCms ocmpas, cyo-
XpOHUUecKasn, XpOHuU4ecKas, aiilepzeHHoCms, UMMYHOMOKCUYHOCHb, CEHCUOUUZAUUAL.

BBE/[EHHE LIECTBJICHA UHTPOLYKLUA JAHHOIO PACTEHUS
B ycnoBusix bemapycu [3].
Pa3pa0oTka JiekapcTBEHHBIX CPEACTB Ha buonoruuecku aktuHas nodaska (bAJI)

OCHOBE PACTUTENIBHOIO ChIPbs SIBIETCA aK- K MMHIIE, pa3paboTaHHAas Ha OCHOBE ATPUHUU
TyanbHOH 3anaueil. ComtacHo nanHeiM BO3,  cpemnelt, oOmagaer BBIpaXCHHOW aHKCHOIH-
MIPEANIOYTEHUE JICKAPCTBEHHBIM CPEACTBAM  THYECKON aKTUBHOCTBIO U PSAJIOM Takux (ap-
PACTUTEIBHOIO NMPOMCXOKIEHUS OTHAIOT JO  MAaKOJOTMYECKUX CBOMCTB, KaK: CEIaTUBHBIC,
80% mnanueHToB, a MOBBILICHUE IIPUBEPKEH-  aHTHATrPETAIllMOHHBIC, aHTHKOATYIISIIUMOHHBIE,
HOCTU K JIGKAPCTBEHHOM Tepamuu crnocod-  rumonunuaemuueckue [4]. Pesynbrarsl, mo-
CTBYET CKOpEHILEMY BBI3JOPOBIICHUIO MALM-  JIyYCHHBIE B JAHHOU paboTe, MOTYT OBITh HC-
€HTOB. 1I3BeCTEH psA1 IEKAPCTBEHHBIX CPEACTB  TOJIB30BAHBI NpU JabHEUIIEeH pa3paboTke
Ha OCHOBE PACTUTEIBHOIO ChIPbs BaJ€pUaHbl,  JIEKAPCTBEHHOIO CPEACTBA HA OCHOBE IATPHU-
HaIpPaBJIEHHBIX HA JICUEHUE PACCTPOICTB TpE-  HUM CPEITHEH.
BOXKHO-JEIIPECCUBHOIO CieKTpa. Takue cpen- BAJI k nuiie Ha OCHOBE MATPUHUU HIPEA-
CTBa OKa3bIBAIOT BIMAHME HE TOJIBKO HA IICH-  CTaBJIEHa B BUJE TBEPAbIX JKEIATHHOBBIX
XUYECKUe, HO U Ha COMAaTUYECKUE CUMIITOMBIL,  Karcys, coaepkanmx 250 Mr TOHKOM3MEIb-
oOneryasi coctosHue mauueHta [1]. OqHako  YEHHOTO IMOPOIIKAa KOPHEH M KOPHEBHII ITa-
cpeacTBa Ha OCHOBe Valeriana officinalis B TpuHuH cpenneit. Micnonb3yemas TEXHOIOTHS
BH/JIC MOHOIIPENIAPATOB U B COUYETAHUU C APY-  MO3BOJSET COXPAHHUTh BECh KOMIUIEKC OHO-
I'MM PacTUTENIbHBIM ChIpbEM O0IaJal0T HE0-  JIOTMYCCKU aKTHBHBIX BEIIECTB U UCKITFOYHUTh
CTaTKaMH, CyIECTBEHHO OTPAaHUYMBAIOIIMMU  CTaJMUA SKCTPAKIUU U TEPMHUUYECKOM 0Opa-
BO3MOYXHOCTH MX IIUPOKOIO MpuMeHeHus [2].  60Tku. [lopomok marpuHUEM COIEPKUT JI0
AnbprepHaTvBOM BanepuaHbl sABisfeTcs  14% canoHWHOB [5], 5 WHYIMHOTOZOOHBIX
IIPEICTAaBUTENb CeMENCTBAa BalepuaHOBBIX — mojucaxapuioB, MUKpolsieMeHThl. CanoHu-
pona Ilarpunus, B wactHoctu [laTpuHMA  HBI, comepKammecs B NMAaTPUHUM, MPEACTAB-
cpenusis (Patrinia intermedia) [1]. Apean  JieHbl 6 — 7 UHAMBHIYQIBHBIMH BEICCTBAMHU
IIpOU3pacTaHusl NaTPUHUM cpefaHed — npen-  [6]. OHu mpuHaAIekKaT K TPYMIE OJTUTIO3UI0B
ropbs Taub-lllans, Cpennss Asus, Anaray. — TPUTEPICHOBBIX TIIMKO3WJIOB, BKIIFOYAO-
VYeunusimu yueHbIx lleHTpanbHOro OOoTaHu- — mIMX OOJiee YETHIPEX-TISATH MOHOCAXAPHUIHBIX
yeckoro caga HAH benapycu non pykoBoa- — eauHull [7]. ATTUKOHBI CATOHUHOB MPEICTaB-
cTBOM KaH/. 6noin. Hayk JI.B. KyxapeBoii ocy-  JisitoT co00# 0j1€aHOI0BY IO KHCIOTY [8].
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[{es1br0 HACTOALLIETO UCCIENOBAHUS SIBIIS-
eTcsl OlleHKa ToKcuueckoro aecteust bAJl
nuie «llarpunus» B ocTpoMm, cyOXpoHHUUE-
CKOM M XPOHUYECKOM OIIBITE, TUCTOJIOTHYE-
CKHME HCCJIEIOBaHUSI BHYTPEHHUX OPraHOB M
TKAHEM, a TakKe HM3y4eHUE MECTHO-pa3ipa-
YKAFOILIETO U aJUIEPTU3UPYIOIIETO IEUCTBUS.

MATEPHAJIBI U METO/IbI

OmnsbiTHeie 00pasubl BAJl x mume «Ila-
tpunus» (c. 010110) B dopme TBEpaBIX *Ke-
JaTUHOBBIX Kancyn Maccoil 400 mr ¢ conep-
YKaHUEM B KakJio¥ Karicyne 150 mr moporika
KOpHEBUL ¢ KOpHAMU Patrinia intermedia,
BCIIOMOTATeIbHbIE BEIIeCTBA (JIAKTO3a, II0-
JUBUHWINMPPOJIUIOH, KpaxMmaa KapTodeib-
HBIN, Maraus creapat) — 1o 0,4 . u3roToBe-
Hbl B COOTBETCTBUU ¢ BpemeHHOil TexHomo-
rudeckoit uncrpykuueit (BTU 18-2011).

HccnenoBanust  oOmell  TOKCHYHOCTH
(ocTpoif, CyOXpOHHYECKOW U XPOHHUYECKOM,
MECTHO— pa3pa’karoliero M ajyiepre3npyro-
mero naevictBusi) BAJl k mume «Ilarpunusy
MPOBOJUIN B COOTBETCTBUM C CYIIECTBYIO-
uumMu TpedoBanusiMu GLP Ha momoBospe-
JBIX ayTOPEIHBIX XUBOTHBIX 000Ero Imoja
— meimax ICR (n=120, 2,0 — 2,5 mec., Mmacca
20,0£2,0 r) u kpeicax Wistar (n=360, 1,5 — 2
Mmec., Macca 180 — 200 r) [9]. Ouenky octpoit
TOKCUYHOCTH OCYUIECTBIISIM C MCIOJIb30Ba-
HUEM 2-X myTel BBeneHus (B/0, B/K); marpu-
HUIO TIPHU B/’K BBEJICHUU NMPUMEHSIIU B J103aX
100, 500, 1000, 2500 u 5000 mr/kr (10 5 cam-
1IOB U 5 CaMOK Ha JI03y), COOTBETCTBYIOIIHUX
MIPEBBIIIEHUI0 CYTOYHOM TEPANEBTHYECKON
no3el (CTH) (21,4 — 42,8 mr/kr) B 2 — 125
pa3, a Mpu MapeHTepaIbHOM (BHYTPHOpIO-
ITMHHOM ) BBEJICHUH HAa3HAYAJIHU MOOTBITHBIM
KpbICaM-caMIiaM ¥ caMkaMm B go3ax 100, 200,
400, 800 u 1300 Mr/kr, ¢ MCHOJB30BAHHEM
pacTBopuTens (BoAa OYHUIICHHAs) B 00BEeMax
10 0,5 ma — mpimam u 5,0 Ma — kpeicam. B
OMBITaX M0 HM3YyYEHUIO CYOXpPOHUYECKOH U
XpoHuueckoil TokcuuHocTH BAJl k mnmiue
«llarpunusiy» BBOAWJIM  WHTparacTpajibHO
exenneBHo (1 pa3 B cyTtku) kpeicam Wistar
(o 10 cammoB u 10 camok Ha 7103y) B J103aX
40 (CTH), 400 u 800 Mr/KT B 2KBHBAJICHTHOM
o0beme pactBoputens, npesbimatonmx CT/]
cootBeTcTBeHHO B 1, 10 1 20 pa3; ;kMBOTHBIE
KOHTPOJIBHOM TPYIIIbI MOJyYaldd PacTBOPHU-
TEJb B TOM e pexume. /o Hauana uccneno-
BaHUs, yepe3 | u 2 Mecsia exeJHEBHOIO BBE-
JIEHUs W3Y4aeMOTO CpEJCTBAa OICHUBAIUCH
CIIeyIOIIKE IOKa3aTesn: 00Ilee COCTOSHUE
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JKUBOTHBIX, TOBEJCHHUE, TUHAMHKA MAacCChI
Tena, MoTpeOlIeHne BOABI U KOpMa; OOIIMiA
HEBPOJIOTHYECKHUI CTaTyc; (QYyHKIHOHAIbHOE
cocrosaue [IHC, cepaua, neuenu, noyek. B
KOHIIE OJKCIIEPUMEHTOB MPOBOIUIN OHOXHU-
MUYECKUH aHAIIN3 KPOBU M AyTOIICHIO TIOCIIe
9BTaHA3WW JKUBOTHBIX (TPEXKpaTHOM Tmepe-
JO3UPOBKOM THONEHTAJIa HAaTpUs), THCTOJIO-
TMYeCcKOoe HCCIeIoBaHNEe OPraHOB C OMpee-
JICHMEeM HHJIIEKCOB MO OTHOIIEHHUIO K Macce
Tena. W3ydeHne MeCTHO—pa3Apa)xaroIiero
NEUCTBUS W CEHCHUOWIM3HMPYIOIIEH aKTHUB-
HOCTH TPOBOJMIN B MPOIECCE BBIMOIHEHUS
MaTOJIOTO—aHATOMUYECKOTO HWCCIICIOBAHUS B
MIEPUONT OICHKH XPOHHYECKOH TOKCHYHOCTH
U METOJIOM HAKOXXHBIX ANTUTHKAIMA KPbICaM
(mmst mo3 BAJL x mume «Ilarpunus» 40, 400
u 800 MI/Kkr, MO0 5 KpBIC-CaMIIOB Ha J03Y)
[10]. OueHKy ajiepru3upyromniero, MMMYyHO-
TOKCHYECKOTO JAEUCTBUS MPOBOIWIM HA MBbI-
max juHu BALB/C myTeM BHYTpPUKO)XXKHOM
CEHCUOMITU3allMd C WUMMYHOCTUMYISTOPOM
(monubIM anbloBaHnTOM @Dpeiinga, Sigma), B
OTIBITHBIC U KOHTPOJBHBIC TPYTIIHI BKIIIOYAIN
1o 5 ocobeil oboero noma. O BeIUYUHE OT-
€Ka CYIWJIH 0 pa3HUIIE B TOJIIIUHE JICBOW U
IpaBoM Jar, u3MepsieMoit uepe3 24 4 nocie
TECTUPOBaHUS HUGPOBHIM IIETU3MOMETPOM
LE7500 («Panlab S.L.», Utamus) [11].

OneHKy CTaTUCTHYECKOM 3HAYMMOCTH
pe3ybTaTOB MPOBOAMIN C HCIOIH30BAHHEM
METO/IOB MapaMeTPUUECKON U HemapaMeTpu-
YECKOW CTATUCTUKU IS MHOXKECTBEHHBIX
CPaBHEHHIA C TIOMOIIBIO MTPOTPAMMHOTO 00e-
cneyenus Statistica 6.0.

PE3YJIBTATHI U ObCYK/[EHUE

Kak ocTpoe untparactpajibHOE BBeJIeHUE
B MaKCHMAaJIbHO BO3MOXKHBIX (TEXHHYECKH)
n03ax, TaKk U JJITEIbHOE IPUMEHEHHE Cpel-
CTBa B T€UCHHE 2 MECSIIEB HE MPHUBOAMIO K
rubesy u He OKa3bIBaJI0 3HAYMMOTO TOKCHUYe-
CKOT'O JIEUCTBHS Ha OPraHHU3M TPBI3yHOB (Ta-
omuua 1). TlomydeHHble JaHHBIE MO3BOJISIN
otHectu BAJI k nuiue «Ilarpunus» k oTHOCH-
TETHLHO OE3BPEIHBIM JICKAPCTBEHHBIM CPEJ-
ctBaM (VI kiacc TOkcHYHOCTH O Kiaccudu-
karmu OECD) u cBUeTenhCTBOBAIM O 0OJTb-
10N IIUPOTE TEPANEBTUYECKOTO JCHCTBHUS,
XOpoIIe MepeHOCUMOCTH U 0e30MacHOCTH
cpenctBa [8]. CyOxponuueckoe (28 mneit) u
xponunueckoe (60 gueii) B/x BBenenue bAJ| x
nuuie «IlaTpuHusy KUBOTHBIM B J103aX, B 10
u 20 pa3 npessimatrormx CTJl ans genose-
Ka, HE OKa3bIBaJIO BPEIHOIO BO3AECHCTBUS Ha
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nokaszarenu angantaiuoHHbeix cucteM (LJHC,
CCC, npIxarenbHy0, KPOBETBOPHYIO, aHTHU-
TOKCHYECKYIO, BBIJCIIUTEIbHYI0), OOMEHa
BEILIECTB, OOIIETO COCTOSHUS W Pa3BUTHA,
a TaKkkKe Ha OCHOBHBICE TOMEOCTATUYECKHUE
napaMeTpel opranm3ma (tabmuma 1). Ma-
KPOCKOIIMYECKHE IaTOJI0r0O—aHaTOMUYECKHE
WCCIIEIOBAHUSI U OMpPEJEICHHE OTHOCUTENb-
HBIX KOX(QUIIMEHTOB MacChl BHYTPEHHUX
opraHoB nokazanu, 4to BAJ| k nume «Ila-
TPUHUS» HE BbI3bIBAJIA TOKCUUECKUX JETeHe-
paTUBHBIX U3MEHEHUH JTUM(OUTHBIX U BaX-
HEHIIMX BHYTPEHHUX OpraHoB (Tabnuma 1),
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He oOmajana MeCTHO—pPa3apa)karolluM, CeH-
CUOMJIM3HPYIOLIUM JIEHCTBUEM U aJJIEPTrU3U-
pYIOIIMMHU CBOWCTBaMH, HE BIIHAJA Ha Qop-
MHUPOBaHUE TUIEPUYBCTBUTEIBHOCTU 3aMeE/-
neHHoro tuna (Tabmwuma 1).
MakpocKonuyeckoe HU3yueHHEe OpraHoB
U TKaHeH SKCIEPUMEHTAJIbHBIX KHUBOTHBIX
OBLJIO BBIMIOJIHEHO TIOCNIE OKOHYaHUS 28— u
60—IHEBHOTO €XXEIHEBHOIO BHYTPHIXKEILY-
JIOYHOTO BBEJICHUS U3y4aeMOI'0 CPEJCTBA U B
BOCCTaHOBMTEJbHBINA MEPUOJ] NOCIIE OTMEHBI
BBe/leHUs. JKUBOTHBIX BBIBEIIM M3 DKCIIEPHU-
MEHTa MTHOBEHHOM JIeKanuTalKe, BCKPbUIN

Tabmuma 1 — Pe3ynbTaThl OIIEHKH OCTPO M XPOHHUYECKOW TOKCUIHOCTH,
MECTHO—pa3Apa)xaroniero u amnepresupytomniero neicteus bAJl k nume «Ilarpununsn

HUccnenosanue

HN3menenns B
CpaBHEHHUU C
KOHTPOJIEM

— o0l111ee COCTOSTHUE;

— o0muii HeBpomoruyeckud craryc (mo S. Irwin (1959) B
monupukanuu C. Morpurgo (1971): cocTosiHEE TPOCTHIX M CIIOXKHBIX
MOTOPHBIX pedreKcoB, a0AOMHHAIBHBIN TOHYC, MBbIIIEYHAs CHIa
(xBaTarenbHBI pedIieKc), MBIIIEYHBIH TOHYC, HApyIICHHs TO3HbI,
KOOPJIMHAIIMK JIBIDKCHUH, HaJIWuMe KaTalelTOUTHBIX SIBICHUH,
TUIMOTEPMHUH, COCTOSIHUE JIbIXaHUs, HAJIMYME MHJIpHa3a UM MHO03a,
peaxius Ha 3ByKOBOUM CTUMYJI, POTOBUYHBIN pedlieKkc);

— COCTOSTHUE BET€TaTUBHBIX PYHKIUH (HATHUKE MUI0IPEKIUH, ITO3a,
sK30(TanbMa, HapyIeHUH AedeKannu 1 Juypesa);

— (YHKIIMOHATBHOE COCTOSTHUE:

— IHHC (cnoHTaHHas qBUTATEIbHASI AKTUBHOCTb, UCCIIEIOBATEIHCKOE
MOBEJICHUE B TECTE KOTKPHITOE TOJIEY);

— cepaua (OKI Bo II ctanapTHOM OTBEIEHUH);

— meudeHu (TekceHasnoBas mpoba, coaep)KaHUE B CHIBOPOTKE KPOBHU
AJIT, ACT, l1D);

— MoueK (CIIOHTaHHBIN IUype3, yAeTbHbINH Bec, pH Mouu, conepxanue
B MOY€ IJIIOKO3bl, Oellka, KeTOHOBBIX Tel, OmnupyOuHa, mpoba ¢
(heHOIOBBIM KPAaCHBIM, MUKPOCKOMIHS 0CaJIKa)

OTCYTCTBYIOT

— cocrosiHUE Tepu(depudecKoil KpoBU (TEMATOKPHUT, T€MOTIOOWH,
SPUTPOLMUTHI, LBETOBOM MOKAa3aTeNb, JIEHKOLUTHI, JIEHKOLUTAPHAS
dhopmyia, TpomooruTer, COD)

OTCYTCTBYIOT

— MaKpOCKONMYECKOE M THUCTOJIOTHYECKOE HCCIICIOBAHUE OPTaHOB
U TKaHeW (Ko)ka, MOJIOYHBIE JKeye3bl, JuM(paTHUYecKhe Y3Jbl,
MOTUYETIOCTHBIE KeJIe3bl, TPYANHA, OeapOo, KOCTHBIA MO3T, TUMYC,
Tpaxesi, JIeTKWe, cepane™, MUTOBUIHAS Kejie3a, MapaimdTOBUIHAS
JKeresa, A3bIK, MUIIEBOJ, KETyNOK, 12-mepcTHasi KWIIKA, TOHKHM
KHUIIIEYHUK, TOJICTBIA KHUIICYHUK, TICUEHb™, TO/DKETyIOUHAas JKele3a,
cene3eHKa®, MoYku™, HaIMOYEUHUKU™, MOUYEBON My3bIph, CEMEHHbIE
My3bIPbKU, TpOcTara®, SWYKWU®, SUYHUKU®, MaTKa, BIArajaulile,
TOJIOBHOM MO3T*, runodu3*, CIMHHON MO3T, TIa3HOE S0JI0KO)

OTCYTCTBYIOT

— MCCTHO—pPasapakaromee ﬂeﬁCTBHe nu CeHCI/I6I/IJ'II/ISI/Ipy10H_[aH
AKTHUBHOCTb (HO JaHHBIM IIaTOJIOI'0O—aHAaTOMHNYCCKOI'O HMCCICAO0BaAHUA
1 MCTOAOM HAKO>KHBIX aHHHHKaHHﬁ)

OTCYTCTBYIOT

— aJINIEPTU3UPYIOIIee, IMMYHOTOKCHUECKOE JICHCTBHE
(TecT onmyxaHwsl Jiarbl)

OTCYTCTBYIOT

prweanue: * Opra”bl, IJIs1 KOTOPBIX OIIPCACIIAIN HHACKCHI 110 OTHOIICHUIO K MAaCCC TCJIA.
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U NIPOBEIN MAaKPOCKOIIUYECKYIO OLIEHKY BHY-
TPEHHHMX OPraHoOB, IIOCJIE YErO OpraHbl yAa-
JIWJIM, B3BECWIN U ONPEAETWIN OTHOCUTENb-
HbI€ UHJEKChl BHYTPEHHUX OPTraHOB.

Pesynprarel ocmoTpa MoOKazaid, 4YTO
BCE JKMBOTHBIE B OIBITHBIX TPYMIAaxX KpbIC-
camioB M camok Wistar, MOTy4YUBIINX Tepa-
NEBTUYECKUE U MaKcuMaibHble 1036l BA/J k
nuie «Ilarpunus», BBeAeHHE KOTOPBIX ObLIO
TEXHUYECKH OCYLIECTBUMO, K KOHILy JKCIIe-
PUMEHTa OBUIM MPABUIIBHOTO TEIOCIOKEHUSI.
Bce kppICbl MMenM CIUIOIIHOM BOJIOCSHOM
IIOKPOB, OMNPSTHBIA BHJ, TIAIKyIO OnecTs-
IIyI0 [IepCTh, 3yObl COXPAaHEHBI, BUIMMEIC
CIIM3UCTBIE OOOJOYKH U KOXKHBIE IOKPOBBI
HOpMaJbHOW OKpAacCKH, O4YaroB OOJBICEHUS
He onpenensuiock. [lonoBeie opranbl camiioB
Pa3BUTHI IPABUIBHO, Ne(OpMaIIUH UITH OTEeKa
KOHEYHOCTEeH HeT. MOJIo4HbIE KeNe3bl CaMOK
0e3 YIUIOTHEHUIl Ha OIIyNb, BBIIEICHUS U3
COCKOB OTCYTCTBOBAJIU.

IIpyn MakpOCKONMMUYECKOM HCCIIEI0BAaHUU
BUJIOBBIX U IOJIOBBIX OTJIMYUH, a TAKXKE BIIU-
SIHUSL ITyTH BBEICHUS Ha COCTOSIHUE BHYTPEH-
HUX OPTraHOB HE YCTAHOBJICHO.

[Ipu ocMoTpe TpyaHON M OPIOITHOM TIO-
JIOCTEeW HApyLIEHUM B PACIOIOKEHUH BHY-
TPEHHHUX OPraHOB HE OTMEYAJIOCh.

[ToguentocTHbie TUM(pATHUYECKUE Y3IIbI
U CJIOHHBIE JKEJIE3bl MMEIU OBAJIBHYIO WIH
OKpyIIyt0 (opMy, OIHOPOIHBIN PO30BATHIH
WM KEJITOBATBIM I[BET U YMEPEHHYIO IUIOT-
HOCTb.

[[utoBUAHAS 5xe€3a II0THO MpUiieKaa
K TOpPTaHu, UMesia OObIYHbIE pa3Mephl U TUIOT-
HOCTb, PO30BaTO-KpacHOBAaThI 1BET. Tumyc
HMeEJT TPEyTobHYI0 (opMy, OEI0BaThIN IIBET
¥ YMEPEHHO TUIOTHYIO0 KOHCUCTEHIIHIO.

Benuunna u ¢gopma cepana uaMeHeHUI
He MpeCcTaBIsuId. Mplna cepamna Obuia Ko-
PUYHEBATOM, IJIOTHOM.

[ToBepXHOCTh JIETKHMX HMena OeqHo-
PO30BYI0 OKpacKy; JIETKHE CIaJaluch IpU
BCKPBITHH IPYIHOM KJIETKU. TKaHb Ha pa3pese
TaK)Xe MMeJla OAHOPOAHYIO OJIETHO-PO30BYIO
okpacky. Cnuzucras 000J104Ka BHEJIETOUHBIX
OpoHXO0B ObLIIa TJIaKOM, OnecTsei, 61eaHO-
PO30BOM.

XKenynok umen oObruHy0 GhopMy U paz-
MepbI, IPOCBET ObUI 3aI0JIHEH Kalluieoopas-
HbIM IHUIEBBIM CcOAEpKUMBIM. Ciun3ucras
Tesa JKelyaKa Oblaa OnenHo-po3oBOH, Orne-
cTamien, cknamguaroi. CiausucTas TOHKOH M
TOJICTOM KUIIKHU OBIIa OJeCTAINECH, NIagKOM.

Benuuuna u ¢opma nedeHn u3MeHEHUI
He mnpexacrapinsuid. Kamcyna mnedeHu Obuia
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TOHKOM, NpO3payHOil. TKaHb MEYEHU HUMeTa
KOPUYHEBATHIM LIBET U YMEPEHHO IUIOTHYIO
KOHCUCTEHIIHIO.

[omxenynounas sxene3a Obuta OneqHO-
PO30BO, TOJIBYATOM.

Benmnunna u popma rmouek He OTIMIAINCH
OT KOHTpOJIA, KaIcyJia Jerko cHuMmainace. [lo-
BEPXHOCTh OpraHa Oblia INIaJKOW, OTHOPO.-
HOM KOpHMYHEBATO-cepoBaTod okpacku. Ha
paspese MoYeK OTYETIIMBO Pa3IuvyaIiuCh KOp-
KOBO€ M MO3TOBOE BEIIECTBA.

®dopma, pazMepbl U IUIOTHOCTh HAAMO-
YEUHUKOB, SIMYHUKOB WJIH CEMEHHUKOB HE OT-
JUYAIUCHh OT KOHTPOJIbHBIX.

CenezeHka u©MeJa TEMHO-BHUILHEBBII
I[BET, TIAJIKYI0 TTOBEPXHOCTh U IJIOTHOBATYIO
KOHCUCTEHLUIO.

O060104KHN TOJIOBHOTO MO3ra ObUIM TOH-
KHMH, NpO3payHbIMUA. BemecTBo roioBHOro
MO3ra MMEJNO YMEpPEHHYIO IJIOTHOCTh. Pac-
[IMPEHUs] KEMyA0YKOB MO3ra He HalOmoma-
JOCh.

MaccoBsie K03(hUIMEHTH BHYTPEHHUX
OpraHOB >KMBOTHBIX, mnoiy4yaBmux BAJ[ k
numie «llarpunus», HE UMENN KaKux-JIr00
CYIIECTBEHHBIX OTKJIIOHEHHWW Kak IO OTHO-
LIEHUIO K KOHTPOJIIO, TAK U 110 CPABHEHUIO C
BHJIOBOM HOPMOM, YTO MOXHO PACIEHUTh KaK
pe3yJbTaT OTCYTCTBUS XPOHUYECKOTO TOKCH-
yeckoro aeiictBust BAJl x nuiue «Ilarpunus».

['ucronorunyecku ucciaen0BaHbl BHYTPEH-
HUE OpraHbl U TKaHU Kpbic Wistar Tpex rpyIin
[0 M3YYEHUI0 cyOxXxpoHHuyeckoi (0.), XpoHH-
YECKOW TOKCUYHOCTH (B.) 1 BOCCTAHOBUTEb-
HOTO Tepuo/a (T.) XpOHUUECKOU TOKCUYHOCTH
BA/l x nume «Ilarpunus». B kaxayro rpymn-
1y Bxoawin 10 s3KCepuMEHTaIbHBIX KUBOT-
HBIX, TOJTYYaBIIMX MAKCUMAJIBHYIO 103y, 1 10
YKUBOTHBIX KOHTPOJIBLHOU IpyNIbl ().

[IpoBeneHHOE cpaBHUTENBEHOE MOPQO-
JIOTUYECKOE HCCIE0BAHUE BHYTPEHHHUX Op-
FaHOB KpPBIC KOHTPOJBHON M IOAOIBITHBIX
TPYIII HE BBIABUIIO KAKUX-JIMOO pa3nvuuid UX
TUCTOJIOTUYECKOTO cTpoeHus. llomydeHHbie
pe3yJIbTaThl CBUICTEIHCTBOBAIM B IOJIB3Y
orcyrcTBus Y BAJI x nuie «llatpunus» na-
toMopdonorudecknx 3HPeKToB, yKa3bIBalo-
[IMX Ha HaJIU4ue CyOXpOHHUYECKOM U XPOHHU-
YECKOM TOKCUYHOCTH.

Ha pucynkax 1 — 6 (cM. 00IOXKY Kyp-
HaJa) MPUBEICHBI Pe3yJabTaThl THUCTOJIOTHYE-
CKMX HCCJIEIOBAaHUM, YKa3bIBAIOIIUE HA OT-
cyrctBue y BAJIl k numie «llarpunus» mect-
HO-pa3apakarollero ACUCTBUS MPU JIUTEIb-
HOM BHYTPWKEITYIOYHOM BBEJICHUU UCCIIETY-
emoro ¢uronpemnapara B 03¢ 800 Mr/Kr.
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Kenyook (pucyHok 1, cM. 0GIIOKKY Kyp-
Hana). Ciu3ucTas *KelyiKa BeICTiIaHa MHOTO-
CJIOMHBIM TIOCKHM SITUTEITUEM C IPHU3HAKAMHA
OPOTOBEHHUSI M JKEJE3UCTHIM druTenreM. JKe-
Je3ucTass 000I0UKa MOKPHITA OXHOCIONHBIM
snuTeNnueM 0e3 MPU3HAKOB MOBPEXKACHUS U
neckBamanuu. JKenyqodHble SIMKA OOBIYHOU
[IyOMHBI, BBICTJIIAHBI YIIOLMIEHHBIM JIUTE-
aueM. JKenesbl MOACIU3UCTON TO pa3Mepy U
KJIETOYHOMY COCTaBY COOTBETCTBYIOT HOpPME,
coziep>kaT OObIYHBIC IO CTPOSHHIO IIABHBIE U
0OKJIaI0YHbIe KJIETKH. B moacnm3ucToi oT-
MEUaEeTCsl YMEPEHHO BBIPA)KEHHOE BEHO3HOE
MOJTHOKPOBHE COCYIOB, OIPEIEIISIOTCS €I~
HUYHBIC TAM(OIUTEI, TUTa3MaTHYECKUE KIIET-
KM, 303MHO(MUIbHBIE JIEUKOIMTHI, MECTaMU
(dhopMupyrole MEJIKHe TPYIIOBBIE CKOILIe-
HUs. MpblieyHas 000J104Ka COCTOUT U3 TpeX
CJIOCB TJIQJKOMBIIICUHBIX KJIETOK M HMEeT
HOpPMaJIbHOE CTPOCHHE.

Toukuii kuweynux (pUCyHku 2, 3, cM. 00-
JOXKY KypHana). Ciuszuctas 0007109Ka CKI1a1-
yarasi, BOPCHHKH BBICTIIAHBI OJHOCIIOWHBIM
MWTHHIPUIECKAM SITUTEIHEM C XOpOIIO pas-
JHMYAMBIMA OOKAJIOBUIHBIMA W KaeMYaTbIMHU
KJeTkaMyd. BopcuHku 6e3 Mpu3HaKoB CTPYK-
TYpHBIX U3MeHeHH. CTpoMa BOPCUHOK Mpe-
CTaBJICHA HEXKHO—BOJIOKHUCTOW COCTUHUTEIb-
HOM TKaHBIO C TIOTHOKPOBHBIMH KPOBEHOCHBI-
MU cocyramu. KpunTel He pacumpensl, 6e3
narojioruueckoro conepxkumoro. Juddysno
pacronokeHbl TUM(OUIHBIE W TUIa3MaTHYe-
CKHE KJIETKH, 203uHO(mIbI. O4aroBo omnpene-
JSIFOTCS €AMHUYHBIE JTUM(OUIHBIE (HOJUIUKY-
JIbI C peaKTUBHBIMU IIEHTpaMu. B coOcTBeHHOM
IUTACTUHKE CIIM3UCTON 000JIOUKH OOJIBIIOE KO-
JMYECTBO YIIyOJeHUN BBICTIIAHHBIX KPHUITO-
TpyO4aThIM SIUTETHEM, UMEIOIINX CXOJICTBO C
SMUTETUEM BOPCUHOK, OMPEEISIOTCS KIETKH
¢ aimao(pUILHOM 3epHUCTOCThIO (Ki1eTku [la-
Hera). MbliiedHast 000J104Ka COCTOHUT U3 JIBYX
CIIOEB IVIaJKOMBIIICYHON TKaHHW: BHYTpPEHHE-
r0 IUPKYISIPHOTO U HAPY>KHOTO MPOIO0IEHOTO
HOPMAJIEHOTO CTPOCHHUSL.

Jleenaoyamunepcmuas kuwika (pucy-
HOK 4, cM. OONOXKYy XypHana). Ciuzucras
o0oouka cKkiaayaras, BOPCUHKU BBICTIAHbBI
OJTHOCIIOMHBIM LUJIMHAPUYECKUM SITUTEINEM
C XOpOILO PA3TUYUMBIMU OOKaJIOBUIHBIMU U
KaeM4aThIMHU KJIeTKaMH. Bopcunku 6e3 npu-
3HAKOB CTPYKTYPHBIX H3MeHeHHid. Ctpoma
BOPCHHOK IPEJCTABICHA HEXHO—BOJIOKHH-
CTOM COEUHUTENBHOU TKaHBIO C ITOJIHOKPOB-
HBIMU KPOBEHOCHBIMH cocyaaMu. KpumTe! He
pacmMpeHsl, BBICTIIAHBI KPHIITO-TPYOUaThIM
SMUTENINEM, HUMEIOLUM CXOJICTBO C JIUTe-
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JMEeM BOPCHUHOK, OIPENETSIOTCS KIETKU C
aruao(uIbHON 3epHUCTOCThIO (KieTku [la-
HeTa). [IpocBeT kpunT 6€3 MaToIOTUYECKO-
ro coxepxxumoro. J[uddy3Ho pacronoxeHbl
TUMQOHTHBIC U TUTA3MATHIECKUE KICTKH, J0-
3uHo¢wmibl. B moacnusucroil onpenensiorcs
OpyHHEpOBBI KeJle3bl, UMEIOLIUE J0JIbUaTOe
cTpoeHue. AIIMHApHBIE OT/IENbl MPEaCTaBIIe-
Hbl KyOMUYECKHM CEKPETOPHBIM SIUTEINUEM,
BCTPEUAIOTCS E€IWHUYHBIE OOKAJIOBUIHBIC
KIeTKku u kinetku Ilanera. Mpimeunas 060-
JI0YKa COCTOUT M3 JBYX CJIO€B IJIaJKOMBI-
[IEYHOW TKaHU: BHYTPEHHETO IUPKYISIPHOTO
U HapyXHOTO MPOAOIHHOTO HOPMAaIHHOTO
CTPOCHUSI.

Toncmuui kuweunux (PUCYHOK 5, cM. 00-
JIOXKKY XKypHasa). Clu3ucTas ¢ BEIpaKCHHON
CKJIQJIYaTOCThIO, BHICTIIAHA TPU3MATUYECKUM
SMUTeNeM ¢ OOJIBIIUM KOJIMYECTBOM OOKa-
JIOBHJIHBIX KJI€TOK. KpUNThl 0OBIYHBIX pa3me-
POB U ITyOMHBI, cCBOOOAHBIE. B moacnu3ucToii
OTIPE/ICTISIFOTCS OUArOBbIe CKOTUICHUS TUMQO-
UIHBIX AIIEMEHTOB, MecTaMu (popMupyroIIne
nuMboniHbIe (DOJTUKYIBl C PEaKTUBHBIMH
neHTpaMu. Mplieunass 000J04YKa COCTOUT
U3 JBYX CJIOCB TIIAJKOMBIIICUYHBIX KICTOK.
["aHrMKM MOACAM3UCTOTO U MEXKMBIIIEYHOTO
HEPBHBIX CIJICTEHUI XOPOIIO Pa3InYUMBI.

Ileuens (PUCYHOK 6, CM. OOJIOKKY XKYp-
Hana). CTpoeHue neyeHu He HapyieHo. Llen-
TpaJIbHbIE BEHBI HIMPOKHE, CBOOOIHBIC WIIH
3aI0JIHEHHBIE CBOOOIHONICKAIIUMUA U arpe-
TUPOBAaHHBIMU dpUTpoNHTaMU. [ledeHOouHbIe
0aJKu COCTOAT M3 OAHOTO Psijia TEeTaTOIUTOB,
(GOpMUPYIONTNX paauapHble CTPYKTYpHI. le-
MATOLUTHI TTOJIMTOHAIEHON (DOPMBI cO c1abo-
703uHOGWIbHON niau aMm(odrIbHON TpaHy-
JIIPHOM IUTOIIIA3MOM, COAEpKaT IEHTPaslb-
HO—PACIOJIOKEHHBIE OBaJIbHBIE Apa. B uactu
rernaTrouuToB uMeeTcs ABa siapa. CUHYCOUIBI
JIOJTIEK Y3KHUE, BBICTIAHbBI YIUIOMICHHBIM CIIOEM
SHIOTEIMOIMTOB W 3BE3AYaTBIX PETUKYJIO-
SH/IOTEIIMOIIMTOB, B TIPOCBETEe — (POPMEHHBIC
SIIEMEHTHI KpOoBU. [lopTaibHBIE TPAKTHI Tpe-
YTOJILHOW WJIM TIOJUTOHAIBHON (OPMBI, CO-
JiepKaT B COCTaBe TPUAJ MEJIKHE apTepHallb-
HbIE U BEHO3HBIE COCY/Ibl, @ TAKXKE KEIUHbIC
MIPOTOKH, KOJMYECTBO KOTOPHIX B COCTaBe
WHAUBUIYAIbHBIX MOPTAJbHBIX TPAKTOB Ba-
pBUpPYET OT OAHOro 1o Tpex. Ompenensercs
CKyIHasl KpYIIOKJIETOYHas WH(PUIbTpanus
C TPHUMECHI0 EAUHUYHBIX S03UHO(DHILHBIX
JIEUKOLIUTOB.

N3ydenne BO3MOKHOTO CEHCUOWITU3HUPY-
IOIIETO JCHCTBUS IO TECTY OIMyXaHHS JIarbl
MBIIIEH TI0Ka3aJI0, YTO TOKA3aTeNy ajulepri-
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3auuu Melmeit muaun BALB/C npu BHyTpH-
kokHOM BBeZieHMH BAJl k numie «Ilarpunus»
MOJONBITHBIM  KMBOTHBIM  CTaTUCTUYECKU
3HAYMMO HE Pa3JInyaliCh OT TAKOBBIX IOKa-
3areneil y KOHTPOJIbHBIX )KMBOTHBIX IO abco-

Hayunwvie nyoauxayuu

motHOMY Tiokazarento TOJIM (tabmuma 2).
YpoBeHb ceHcuOuIM3anuu coctasmi 2%; p >
0,05 u 5%; p > 0,05 COOTBETCTBEHHO Yy CaM-
IIOB ¥ CAMOK 110 CPAaBHEHUIO C KOHTPOJIHHBIMU
3HAYCHUSMH.

Tabnuma 2 — [Tokazarenu ayuiepru3anuu Melei 1uann BALB/C npu BHYTPUKOXKHOM
tectupoBanuu BAJl k nume «Ilatpunus» (x £ S-; n=10)

KonTpois BAJl k nue «llarpunusn
Hoxasarens |y, | Ilpasas nana JleBas namna Ipasas nana JleBas namna
TOJIM (HEe UIMMYHU3U- (HEe UIMMYHU3U-
(ombITHAS) (ombITHAST)
poBaHHast) poBaHHast)
0,063 = 0,002
o
0,064 + 0,002 | 0,059 + 0,003 Cpa2B o (mo
V) 0
Camngpr | 0,062 + 0,002 3% (mo >% (1o KOHTPOJIEM)
CPaBHEHHIO C | CPaBHEHHUIO C 7% (110
MIpaBoOii JIallOK) | KOHTPOJIEM)
CPaBHEHHUIO C
AOCOTIOTHBIE IIpaBoH J1amoil)
3HAYCHUS, MII 0,062 + 0,003
0
0,059 + 0,002 | 0,060 + 0,003 Cp;B oo
0 0
Camku | 0,060 = 0,003 2% (no 0% (mo KOHTPOJIEM)
CPaBHEHHUIO C | CpPaBHEHHIO C 3% (110
MpaBoOM J1anoil) | KOHTPOJIEM)
CPaBHEHHIO C
MIpaBOH JIamoil)

Ipumeuanue: * — JOCTOBEPHBIX PA3IIMUUI C KOHTPOJIBHOM TPYMIIOH )KUBOTHBIX HE BBISIBIIEHO (p > 0,05).

Kak mnokazamu wuccienoBaHusi, BHYTpPH-
KO)KHAsE CCHCHOWJIM3AIMs MBIIICH JIMHUH
BALB/C marpunueii mo u3MeHeHHIO (pas-
HUIIE) B YPOBHE KHJIKOCTH MPH MOTPYKEHUU
OTIBITHOM JIambl CYIIECTBEHHO HE OTJINYallach
OT TaKOBOTO MpPH MOTPY>KEHUH KOHTPOIHHOU
Jarnel (He MIMMYHU3UPOBAHHOM) MO abCOIIOT-
Homy mokazarento TOJIM (7%; p>0,05 u 3%;
p>0,05 y camI10B 1 CaMOK COOTBETCTBEHHO).

Pesynbrarhl IpOBEACHHOTO HKCTIEPHUMEH-
Ta Ha Melmax auana BALB/C nmokasanu, 4ro
BA/l x nume «Ilarpunus» ¢ ydyeTom cratu-
CTHUYECKOH 3HAYUMOCTH CpPEIHETPYIITOBBIX
nokaszaTesiell  ajieprojioruyeckoro TeCTH-
poBanusi (TOJIM) B ombiTe 1O CpaBHEHUIO
¢ KoHTposieM 1o t-kputepuro CTbrOeHTa, a
TaKXe I0 YacTOTe IOJIOKUTEIbHBIX TECTOB
aJJIeprouarHoCcTUkKu oTHocuTes k IV knacey
AJJICPreHHON aKTUBHOCTH (C1a0bIM ajuiepre-

HaMm) [9].
3AK/TIOYEHHE

B paborte BmepBble H3y4YeHBI TOKCHKO-
JIOTMYECKUE CBOMCTBA OMOJIOTMYECKH aKTUB-
HOW 100aBKM K MHIIE HA OCHOBE MaTPUHHUU
cpeaHell 6eIopycCKOl MHTPOAYKLUHU B BUIE
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TBEP/bIX KETATUHOBBIX Karcyi. Pe3ynbrarsl,
MOJTyYeHHBIE B OCTPOM, CyOXPOHHUYECKOM U
XPOHHYECKOM OIIbITEe Ha JABYX BUAAX Jabopa-
TOPHBIX KUBOTHBIX 000ero noia: meimax JCR
1 Kpbeicax Wistar mpu AByX MyTsX BBEICHUS
paspabarsiBaemoii BAJ| k muie — uHTpara-
CTPAJIBHOM U BHYTPHUOPIOIIMHHOM, MO3BOJIS-
IOT OTHECTH €€ K OTHOCUTEILHO 0€3BpEIHBIM
cpenctBam (VI kmacc TOKCHYHOCTH 1O KJiac-
cupuxaruu OECD), koTOpoe HE BBI3BIBACT
TOKCHUUYECKHX JIET€HEPATUBHBIX H3MEHEHHM
TUMGOUIHBIX U JIPYTHX BaKHEWIIUX oOpra-
HOB, HE MPOSIBIISIET MECTHO-Pa3APaKaroIIero,
CEHCUOMITU3UPYIOILIETO U aJuIepPTU3UPYIOIIIe-
o JCUCTBUSL.

Mopddonoruyeckne HCCICTOBAHHS BHY-
TPEHHUX OPraHOB KPHIC KOHTPOJIBHOW U JKC-
MEPUMEHTAIILHOW TPYIIITBI, KOTOpasi TOJABEP-
rajach BO3JECMCTBUIO MAaKCHUMAaJIbHOW O3B,
HE BBISIBWIIM Pa3iMuUid THCTOJIOTUYECKOTO
CTpOEHHUS.

Takum obpazom, BAJl x nume «Ilarpu-
Hus» B fo3ax, npesbimaromux CTI (mo 150
pa3) (per os; OMHOKPATHO), HE BBI3HIBACT Jie-
tanbHOCTH y Mbliel ICR u kpeic Wistar; npu
no3ax 40, 400 u 800 mr/kr (per os; 2 mec.)
HE BBI3bIBACT (DYHKIMOHAJIBHBIX U MOP(OIIO-
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ITMYECKUX HApyLIEHWH OpraHoB M CHUCTEM Y
kpeic Wistar, He o0nagaer MecTHO—pasapa-
KAIOUIUM U aJUIepTU3UPYIOIINUM JEHCTBUEM.
Pesynprarel u3yueHus CyOXpOHHUUECKON 1
XPOHUYECKON TOKCHUYHOCTH CBUIETEIBCTBO-
BaJIM 00 OTCYTCTBHM MECTHOTO U CUCTEMHOI'O
TOKCHYECKOTO IEUCTBUS IPU MHOTOKPATHOM
MHTPAraCTpajbHOM BBEICHHH.

SUMMARY

U.M. Nasek, D.I. Demid,
E.U. Sanko-Schyslionok,

0O.V. Vinnikova, P.T. Petrov
PRECLINICAL TOXICOLOGICAL
STUDY OF BIOLOGICALLY ACTIVE
FOOD SUPPLEMENT «PATRINIA»

Preclinical toxicological study of safety of
biologically active food supplement «Patrin-
ia» were carried out (TCBY 1001185129.131-
2014). The studied preparation has been ob-
tained on the basis of fine—grain roots and
rhizomes of Patrinia intermedia of Valeri-
anoideae family of Belarus introduction. It
does not cause lethality in male and female
rats and mice at a single introduction both
intragastric (per os) and intraperitoneal (i/p)
at doses up to 5,0 g/kg (VIth OECD toxicity
class), and it does not cause any pathologi-
cal changes in organs and tissues of rodents
including local irritant and allergenic effects.

Keywords: Patrinia intermedia, introduc-
tion, acute toxicity, sub-chronic and chronic
toxicity, allergenicity, immunotoxicity, sensi-
bilization.
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n3MeHeHni. OKpacka reMaToKCHIMHOM M 203uHOM. O0. X 10 m3Menennit. Okpacka reMaroKCHIMHOM M 3031HOM. O0. x 10

I . o _
hegs ) - RRESRE N M E - 2

-

a — KOHTPOJIbHAS TPYIIIA JKUBOTHBIX; O — epBasi MOAOIBITHAS TPYIIA )KUBOTHBIX; B — BTOPAst MOAOIBITHAS TPYIIIA KHBOTHBIX;
T — TPEThs NOAOIIbITHAS I'PYyIIIIA )KUBOTHBIX.
Pucynoxk 4 — Crnusucras JBeHaALATUIIEPCTHOM KHUIIKK 0€3 TIPU3HAKOB aJIbTEPAaTUBHBIX, SKCCYIATUBHBIX M MPOAYKTHBHBIX
“3MeHeHul. B n OKkpacka TeMaTOKCHITHOM U 203WHOM

= - »

a — KOHTpOJIbHAas IrpyIiria JXUBOTHBIX; 6 — [epBas MoAO0NbITHAA I'pyIira )XUBOTHBIX; B — BTOpas NMOAOIIbITHAs I'pyIIia }KUBOTHBIX;
r— TpCTBS[ TIOOOIIbITHAS rpynna JKUBOTHBIX.
Pucynoxk 5 — Ckiaiku CIIM3UCTOM TOJICTOM KUIIKK. B BBICTHIIAIOLIEM MTUTEINH OTPeIessieTcs! 00IbIIOe KOINIECTBO
WJIMHOM U DO3MHOM

TERNRE SR T

a — KOHTPOJIbHAas IrpyImiria J)XUBOTHBIX] 0- TICpBasd MOAONBITHASA I'PYIIIA JKUBOTHBIX; B — BTOPas IMOAOIIBITHAA I'pyIa )KUBOTHBIX;
T — TPEThA NOAOIIBITHAA I'PYIIIIA )KUBOTHBIX.

PI/ICYHOK 6 — Ileuenounble JOJIbKH C HEHTPAJIbHBIMU BECHAMU. YMepeHHo BBIPAKECHHOC ITOJITHOKPOBHUE CUHYCOUIOB.
OKpaCKa IT€MaTOKCHUJIIMHOM U 303MHOM





