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[lononHeHne TpaAULMOHHON peLienTypbl JIeKapCTBEHHbIX
npenapaToB «HYXHbIMW» ra3aMy OTKPbIBaeT NyTb
K pa3paboTke neKapcTB HOBOIO NMOKOJIEHUS

AJ1. Ypakos', M.[. WabaHos?, K.I. Mypesny?, J1.B. Jlosuosa®

! WieBcKas rocyaapcTBeHHas MeNLMHCKan akafemms, Vixesck, Poccus;

2 YHCTUTYT 3KCTIEpUMEHTaIbHOI MeanumHbl, CaHkT-Tetepbypr, Poccus;

3 MOCKOBCKMIA rOCYAapCTBEHHbIA MeAMKO-CTOMAToNorMueckuii yHusepeutet um. AW, Esnoknmosa, Mocksa, Poccus;
“ MprBOMKCKMIA NCCEn0BaTENLCKUIA MEANLIMHCKIA YHuBepcuTeT, HuHuii Hosropoga, Poccust

MexaHu3M JercTBUA NeKapCTBEHHbIX CPEACTB TPAAMLIMOHHO paccMaTpUBaeTCs KaK cneumduyeckoe AerCTBUE 0CHOBHbIX
LECTBYIOLLMX MHrPeAMEeHTOB. [103TOMY Ans U3y4eHUs MexaHU3Ma LeiCTBUSA NEeKapCTB CneLmuanmcTbl UCNob3yHT BbibpaHHbIe
XMMUYECKUe COEAMHEHUS B XMMUYECKW uncToM Buae. OpHako B Hauane XX B. nosiBUMCH COOBLLEHMS 0 TOM, 4TO AeNCTBUE
NIeKapcTB B JIeKapCTBEHHbIX opMax (TabneTkax, pacTBopax U Ap.) OTIMYAETCA OT AEHCTBUS XMMUYECKU YUCTBIX MHTPEaMEH-
T0B. [leno B TOM, 4To TabneTku, pacTBOpbI U Apyrie NeKapcTBeHHble HOPMbl COAEPIKAT He TONbKO 0CHOBHbIE UHIPEAMEHTI,
HO U BcnoMoraresibHble, GpopMoobpasytoLLmMe UHTPEMEHTBI U rasbl, KOTOPble CBOMM HecreLMbUYecKUM AelicTBUMEM [0MONHSA-
10T cneundmryecKoe AeicTBUE OCHOBHBIX MHrPeamneHToB. 06BACHAETCA 3TO TEM, YTO rasbl NPOHMKAKT B JIEKAPCTBEHHbIE GOPMbI
U3 BO3AyXa, HO NMOMUMO 3TOr0 BbIOPaHHbIE ra3bl MOTYT BBOAMTLCA B JIEKApCTBA Mog, M36bITOUHbIM AaBnieHueM. MpuBoasaTcs
AaHHbIe 0 TOM, YTO LiefleHanpaB/ieHHOe M3MEeHEHWe COLEPIKaHWUA ra3oB B JIEKAPCTBEHHbIX TabneTkax U pacTBopax no3sonset
perynupoBaTh UX Maccy, 06beM, yaenbHbIN BEC, NOPUCTOCTb, PU3UKO-XUMUYECKYIO aKTMBHOCTD, @ TaKXKe JIOKaNbHyo hapMa-
KOKVHETUKY W NIOKanbHylo GapMaKoauMHaMuKy, 0co0OEHHO MpuW NOKanbHOM NpUMeEHEHUM NeKapcTB. [okasaHbl NpuUMepsl Toro,
KaK WUCnonb30BaHWe 3ToW 3aKOHOMEPHOCTW M03BOIMNO pa3paboTaTh B Poccum nekapcTBa HOBOMO MOKOJIEHMS, @ UMEHHO —
NEeKapcTBa, MMeloLLMe onpefeneHHbIi ra3oBblii cocTas. CoobluaeTcs, 4To M3MEHEHMe ra3oBoro CocTaBa M3BECTHBIX (3ape-
TMUCTPUPOBAHHBIX) NEKapCTB MO3BONAET NpeBpaLLaTh UX B HoBble. [puBOAUTCA NepedeHb M306peTeHHbIX B Poccum neKapcTs,
peLienTypa KOTOpbIX BKJTKYAET rasbl, MrpatoLLme posib BCnoMoraTesbHblX, GopMoobpasylolwmx 1 Aaxe OCHOBHbIX MHIPeLUeH-
TOB. B CBSAI3M C 3TUM NpeaJIoKEHO KOHTPONMPOBATL ra3oBbli COCTAB JIEKAPCTB KaK A0MOHUTENbHBIN MOKa3aTeNlb UX Ka4yecTBa
U BaXHbIN (aKTOP MX PU3NKO-XMMUYECKOW aKTUBHOCTU. BblpaaeTcsa Hagexaa Ha To, 4To B bamxKaiiwem byaylieM nepeyeHb
npenapaTtoB HOBOIO MOKOJIEHUs OyLeT pacLUMpeH.

KnioueBble cnoBa: NNIeKapCTBa; NMOUCK; pa3pa60TKa; COCTaB; Ka4yeCTBO; MO epHU3aUuna; ¢M3VIK0-XMMVILIECKVIE CBOMCTBA.
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Review Article

Supplementing traditional drug formulation
with the “needed” gases opens the way
for the development of a new generation of drugs

Aleksandr L. Urakov', Petr D. Shabanov?, Konstantin G. Gurevich?®, Lyubov V. Lovtsova®

! Izhevsk State Medical Academy, Izhevsk, Russia;

2 Institue of Experimental Medicine, Saint Petersburg, Russia;

3 Evdokimov Moscow State University of Medicine and Dentistry, Moscow, Russia;
“ Volga Medical Research University, Nizhny Novgorod, Russia

The mechanism of action of drugs is traditionally considered the specific action of the main active ingredients. Therefore,
to study the mechanism of action of drugs, specialists use selected chemical compounds in chemically pure form. However,
at the beginning of the 21st century, studies have reported that the action of drugs in dosage forms (tablets, solutions, etc.)
is different from the action of chemically pure ingredients. The fact is that tablets, solutions, and other dosage forms contain
not only the main ingredients but also auxiliary, shape-forming ingredients, and gases that supplement the specific action
of the main ingredients with their nonspecific action. The gases penetrate the dosage forms from the air; however, selected
gases can be introduced into the drugs under excessive pressure. Evidence presents that purposefully altering the gas content
of drug tablets and solutions can regulate their mass, volume, specific gravity, porosity, physicochemical activity, and local
pharmacokinetics and pharmacodynamics, especially when drugs are administered locally. Examples are shown on how the
use of this regularity has allowed the development of a new generation of drugs in Russia, namely, drugs with a specific gas
composition. Studies have reported that changing the gas composition of “old” (registered) drugs may turn them into new
drugs. Some drugs invented in Russia included gases in their formulation, which play the role of auxiliary, shape-forming,
and even main ingredients. Thus, the gas composition of drugs was proposed as an additional indicator of their quality and an
important factor in their physicochemical activity. An expanded list of new generation drugs was hoped for in the near future.
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AKTYAJIbHOCTb

lMocnegHne HECKOMBbKO COTEH NET MOMCK HOBbIX J1EKap-
CTBEHHbIX CPeACTB B Mupe Obln HEOTAENMM OT OTKpbITUS
HOBbIX XMMUYECKMX 3/1EMEHTOB M HOBbIX BeLlecTs [1]. OueHb
BAXHYK pofb An1A GapMaumn 1 hapMaKomorum ceirpan He-
MELKUN JOKTop-uccnefoBatent [laynb 3pnux, KoTopbIi
B XX B. yKasan Ha Hanuuue B OpraHU3Max JIoAei U UBOTHBIX
MOMNEKYNAPHBIX MULLEHEW ANs neKapcTs. 3TMM OH 0bocHoBan
MepCcneKTUBHOCTb HaMpaBieHHOro CUHTE3a JIEKApPCTBEHHbIX
CpeacTs, crnocobHbIX BO3AEHCTBOBATb Ha 3TU MULeHM [2].
C Toi nopbl MccneaoBaTeny BCEro MUpa BeM MOMCK HOBbIX
NeKapcTB, OpPUEHTUPYACh HA OTKPbITUE HOBBIX XMMUYECKUX
3/IEMEHTOB M HOBbIX BELLECTB, @ TaKXKE Ha BO3MOXHOCTb MX
U3bMpaTenbHOro AECTBUSA Ha Te WM WHbIe MULLEHW B MU-
BbIx opraHu3Max [3]. locne Toro Kak Bce M3BECTHbIE K Ha-
CTOALLIEMY BPEMEHU XUMUYECKUE 3NIEMEHTbI Bblnn OTKPBITHI,
MOUCK M pa3paboTka HOBbIX JIEKAPCTB ONMPAtOTCA B OCHOBHOM
Ha XMMWUYECKUI 1 BUOXMMUYECKWIN CUHTE3 HOBLIX COEAMHEHMI
u pagmkanos [1, 4].

OBHaKo MOHATUS «XUMMUYECKMIA 3MIEMEHT» U «BELLECTBO»
MPOLOJTKAIOT 0CTABaTbCS OCHOBHBIMW KaTeropusMM XUMMM,
(apMaummn n dapmakonorum [5]. B cBssn ¢ aTMM uccnenoBsa-
TENW W CNIELMaNUCTLI NPEACTABNSIOT NIEKapCTBEHHbIE CPEACTBa
M0 CNIOMMUBLLIEICS TPAAULMM UMEHHO MO XMMUYECKUM 3N1eMEeH-
TaM, XMMUYeCKMM (opMyniaM, Ha3BaHMSIM 1 CUMBOJIaM OCHOB-
HbIX MHTpeaueHToB [6]. B HacTosLLee BpeMs He ToNbKO feKap-
CTBEHHOE CPEeACTBO (KaK MpaBMNo, OCHOBHOM AENCTBYHLLMIA
WHIPEeaMEHT), HO M NIeKapCTBEeHHbIN Npenapar (NeKkapcTBeHHoE
CPeLCTBO B TabneTke, pacTBOpe WM B ApYroi NIEKapCTBEHHO
dopMe), coaepHaLLMi 3T0 XMMUYECKOe COENUHEHME, aBTOMa-
TUYECKY OTOXJECTBAAETCA C XMMUYECKUM CYMBOJIOM OCHOBHO-
ro AefiCTBYHOLLEMO BELLECTBA, @ TaKKe C ero CBOICTBaMM (KaK
MpaBuWIo, CBOWCTBAMM BELLECTBA B XMMMYECKW YUCTOM BUAE,
a ele nyye ¢ Mapkon «40A», T. e. YUCTbIM L1s aHanu3a) [7].

YnomsHyTas Tpaguumsa npusena K ToMy, YTO B y4ebHu-
Kax WM CnpaBOYHMKAX MO JIeKAapCTBEHHbIM CPeACcTBaM Mexa-
HWU3M [eWCTBMS NIEKapCTB NpeACTaBNeH aHaNorMyHo ToMy,
KaK B 3HLMKNONEeAMAX, CNPaBOYHMKAX M y4ebHUKaX No Xumuu
U QU3nKe M3N0XEHa MHPOPMaLMS O PU3NYECKON, XMMUYe-
CKOW W BMONOrUYECKON AKTMBHOCTU XMMUYECKUX BELLEeCTB,
a UMeHHo 6e3 CBA3M CBOWCTB 3TMX BELLECTB C MX arperar-
HbIMU COCTOSIHUAIMM, A TaKXKe TeMNepaTypoii, aTMOChepHbIM
AaBNeHWeM M Jpyrumn (akTopamu OKpyKaloLlel cpepbl
[6, 8]. Mpn 3TOM noapa3yMeBaeTcs, YTO XMMUYECKMe 3fe-
MEHTHI U FOTOBbIE JIEKAPCTBA BCErAa UMEIOT TOJbKO BbICOKOE
KayectBo. bonee Toro, MHboOpMaLmsa 0 MexaHu3Me JeicTBuS
NeKapCTB U3MaraeTcs TaK, Kak byab TO B HUX OTCYTCTBYHOT
rasbl (B YaCTHOCTH, BO3[yX), MUKpo3neMeHTbl 1 Boga [9, 10].
CnepoBatenbHo, B 3HUMKIONEANAX, DU3NYECKUX M XUMUYe-
CKMX CMPaBOYHMKaX, @ TaKXKe B CNPaBOYHMKAX O JIEKAPCTBEH-
HbIX CPeACTBaX U HayyHbIX CTaTbsX XapaKTEPUCTUKM BELLLECTB
M XMMWYECKUX IEMEHTOB, B YaCTHOCTM MX CBOWCTBA (BKIO-
yas MexaHW3M AeiCTBUS NIEKApCTB), HOCAT TEOPETUYECKUIA
(Mnnto3opHbIiA) xapakTep. Hanbonee sapko 3Ty 0cobeHHOCTb
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uHdopmaumm cdopmynuposan ®Opepepuk Canne (Frederick
Suppe), KoTopbli 3asBui, YTO «4MUCTas CyBCTaHUMA — 3T0
ULeann3npoBaHHas cyLHoCcTby [11].

Bce HoBoe ecTb Xopowio 3abbiToe CTapoe

OpHako TaK 6bino He Beerga. Havano cospnaHus nepBbix
neKapcTB Oblno CBA3aHO HE C XMMWYECKUMM PeaKTUBaMM,
a C TaKUMU (GM3NYECKUMU NPELMETaMM, KaK BbICyLUEHHbIE
YacTW pacTeHUIt W XKMBOTHBIX, PacTBOpbl, HAacTOM W OTBa-
pbl. B npeBHWe BpeMeHa nekapcTBa Obinv MpeAcTaBneHs
He XMMUYECKUMU PeaKTUBaMM U XMMUYECKUMM COEMHEHMS-
MK, a bosiee MPOCTBIMKM M NOHATHBIMY L7151 YeNOBeKa Npeame-
TaMM, HanpuMep, KPOBbIO KMBOTHOTO, Pa3Hble Ka4ecTBa KOTo-
pbix Taunu B cebe pasHoe felcTBMe NiekapcTs. Bpaa nm kTo
ByneT cnoputb € TEM, YTO B Te JaNieKUe BPEMEHA MMEHHO
pa3Hoe KauecTBO JIEKapCTB UCMO/b30BaNoch CneLmanucTamm
Ana 00BACHEHUS pa3HbIX MeXaHW3MOB AEiCTBUSA JIEKApCTB,
NPOM3BEAEHHbIX B Pa3HbIX YCIIOBUAX W/ UK UCMONb30BaHHbIX
B pa3Hble CPOKM XpaHeHNs fieKapcTB. MIMeHHo 3ToT ucTopude-
CKW aKT MHULMMpPOBan B Havane XXI B. NosiBNeHue yTBepK-
LEeHVs 0 TOM, YTo NoboM NeKapcTBEHHbIV Npenapar B peanb-
HbIX YCNOBWAX BCErfa OT/MYAETCA OT CBOETO WIO30pHOMO
3HUMKNoNean4ecKoro ctaHaapta [10].

K cerogHsLIHeMy [HI0 HAKOMMIEHO MHOMO AAHHBIX O TOM,
YTO TaKue NpUpoAHble (aKTOpbl, KaK TeMnepaTtypa OKpy-
KaloLen cpefbl, COCTaB BO3yXa, BeNMYMHa aTMochepHoro
AaBeHus, TeMnepaTypa Tena nauueHTa u/unu obnactv no-
KaNlbHOro B3aMMOLENCTBUSA, a TaKKe TeMmnepatypa nekap-
CTBa, €ro BAXHOCTb, KUC/IOTHAs W OCMOTUYECKas aKTUB-
HOCTb, BEJMYMHA YAENBHOTO BECa, HanpaBNeHHOCTb BEKTOPa
rpaBuTaumm U npouve QaxTopbl B3aMMOLENCTBUS OKa3bl-
BalOT CYLLECTBEHHOE B/IMAHWE HA KAYecTBO NIEKapCTBEHHbIX
CPEACTB U MeXaHU3M [JeicTBuA (NOKambHY hapMaKoKWHe-
TUKY 1 papMaKoAMHAMUKY) NpY JIOKaTbHOM NPUMEHEHUN Nie-
KapCTBeHHbIX NpenapaTo.. bbino nokasaHo, 4To 3TM dakTopsl
M3MEHSIKOT CBOICTBA He TONTbKO NIeKapCTB, HO M PeaKTUBHOCTb
MaLMEHTOB, YTO JIEXUT B OCHOBE Pa3HO0Bpa3HbIX peaKuui
Bronornyecknx 0bLEKTOB B OTBET HA B3aMMOZEICTBME C fle-
KapcTBaMu, T. €. B OCHOBE MeXaHu3Ma AeiCTBUS JIEKapCTB.
J7a 3aKOHOMepHOCTb Haubonee APKO OTPaXeHa B Criedyto-
LLIeM 3asIBNIEHUM: «HE JIEKApCTBA LEeMCTBYIOT, @ OpraHn3M pea-
rupyet Ha Hux» [9, 10]. Bot noyemy peanbHble nieKkapcTBeH-
Hble npenapartbl U UX MeXaHu3Mbl AeACTBUA Ha NaLMEeHTOB
B €CTECTBEHHbIX YC/I0BUSX BCErAA CyLLECTBEHHO OT/INYAKTCS
OT M[€aTN3NPOBAHHOM CYLLIHOCTM YNCTBIX XMMUYECKWX COELU-
HEHWW W naeanu3npoBaHHbix nexapcts [9, 10, 12].

Kctat, cospateny HOBbIX JIEKapCTB [ABHO CMUPWIUCH
C TeM, UYTO B MX pYKax HET abCONKTHO «YMCTbIX» BeLLeCTB
[13]. NpounssoauTeny NekapcTs UMEKOT AEN0 B JIyULLEM CITy-
Yae C BellecTBaMM, KoTopble 00napatoT onpeneneHHbIMU
MoKasaTensMu Kayectsa (B YaCTHOCTU, OHW BKJIIOYAKOT NpU-
MecH MUKPO3/IEMEHTOB, a TakKe 061agaloT onpeaeneHHbIMM
MEeXaHW4eCKUMM W U3NKO-XMMUYECKUMU CBOMCTBaMU), Npu-
HATBIMU B KaueCTBe CTaHAapTa Kadectsa. [pu atom QPapma-
Kones PO yTBepxaaeT, YTo leKapcTBa, 06nafatLLme MHBIMK
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PM3NKO-XMMUYECKUMM CBOMCTBAMM, SIBNSIOTCS HEKAYECTBEH-
HbIMU W TaKMe NeKapcTBa cneayeT oTbpaKoBbIBaTh [6].

B Hauane XXI B. 6bim onybnuKoBaHbl AaHHbIE, CBULE-
TeNbCTBYIOLLME O TOM, YTO U3MEHEHWE (PU3MKO-XUMUYECKUX
CBOWCTB JIEKApPCTBEHHbIX CPEACTB He NULIAET WX buonoru-
yecKon akTtmeHocTu [14]. bonee Toro, LeneHanpaBneHHoe
U3MEHeHUe (U3UKO-XMMUYECKUX CBOMCTB JIEKAPCTBEHHbBIX
CPeAcTB, 0CODEHHO A0 3HAYEHMI, BbIXOAALMX 3a Npepe-
Nbl GU3NONOTMYECKUX NO CBOEH BbIPAXEHHOCTW, NO3BONSET
3HaUMTENIbHO PacLUMPWTL [Manas3oH MexaHu3Ma AeicTBUSA
NleKapcTB, 0c06eHHO MpWU MecTHOM npuMeHeHuu. [lpu 3tom
Obina BbisIBNIEHa CriedyloLLas 3aKOHOMEPHOCTb: ecin Gusu-
KO-XMMWUYECKME CBOWCTBA NIEKApPCTBEHHbIX CPeACTB COOTBET-
CTBYHT HOpPMarbHbIM (QU3MONOrMYeCcKUM) CBOACTBAM TKaHel
YesIOBEYECKOT0 OpraHU3Ma, NIeKapCTBEHHbIE CPEACTBA OKa-
3blBaloT MWHUMasnbHOE HecneuupUyecKoe MecTHoe Aei-
CTBWE Ha 3TU TKaHU NpU JIOKaNbHOM B3aUMOAEHCTBUM; eCiu
Xe (U3MKO-XMMUYECKME CBOMCTBA JIEKAPCTB OTAMYAIOTCA
OT CBOWCTB TKaHeW, fleKapcTBeHHbIe Npenapatbl Npu MecT-
HOM MPUMEHEHUM OKa3bIBAKOT Hecneuuuueckoe MecTHoe
LeiCTBUE TEM CUIbHEE, YEM CYLLLECTBEHHEE UX OTIU4Me apyr
oT Apyra. JlekapcTBeHHble Npenapatbl N0 Mepe YBENYEHMS
OTNNUMS UX DU3NKO-XUMUYECKWX CBOICTB OT CBOWCTB TKaHei
MOCNefOBaTENIbHO HAYMHAIOT BbI3bIBATb B HUX CNEAYHOLLME
(apmakonormyeckme addeKTbl: MeCTHOe pasfpaaioLee,
LeHaTypupyloLLee 1, HaKoHeL, npuxuratoLLee [15].

MepBoe coobLeHMe 0 TOM, YTO UCKYCCTBEHHOE W3MEeHe-
HWe (U3MKO-XMMMUYECKUX CBOWCTB PeasnbHbIX KUOKUX Jie-
KapCTBEHHbIX CPeAcTB (pacTBOPOB), OCYLLECTBNSEMOE MYTEM
M3MEHEHMUS UX KUCNOTHOW (LLEeN0YHOM), 0CMOTUYECKOM, TeM-
nepaTypHoii aKTMBHOCTW M/unu NyTeM oboraLLeHUs UX ra3amu,
NPUAAET NIEKapCTBEHHBIM CPEACTBAM HOBYIO (hapMaKonoru-
UECKYI0 aKTUBHOCTb M YCWUIMBAET UX MECTHOe AelicTBue, no-
asunocs B 2007 . B Poccum [14]. Coobrianock, 4to nokasatenu
KayecTBa NleKapCTBEHHbIX CPEACTB B pacTBopax U TabneTkax
B 3HAUNTENbHOW CTEMEHN OMPefensTCA CBOMCTBAMM He UX
OCHOBHBIX WHrpeaueHToB, a (hopMoobpasyloLmx BeLLeCTB.
CoBpeMeHHbIe XUaKMe U TBepble NeKapCTBEHHbIE Npenapa-
Thl COCTOAT U3 HanonHuTenei bonee yem Ha 50 %. Hanpumep,
pacTBOpbl DONBLIMHCTBA NEKAPCTBEHHBIX CPEACTB COCTOSAT
bonee yeM Ha 97 % u3 Boabl. B cBA3N ¢ 3TUM DU3UKO-XU-
MUYECKWe CBOWCTBA pacTBOPOB JIEKAPCTBEHHBIX CPEACTB 3a-
BMCAT B OCHOBHOM OT CBOICTB 3T0i Bofbl. bonee Toro, 6bino
MOKa3aHo, 4To LieNeHanpaBneHHoe U3MEHEHWEe COfepKaHus
yrnekucnoro rasa (C0,) n/unu rasoobpasHoro kucnopoga (0,)
B pacTBOpax JIEKapCTBEHHBIX CPELCTB NO3BONIAET NpULABaTh
«CTapblM» JIEKApCTBaM HOBble CBOMCTBA, YTO HAAENSET WX
HOBbIM MEXaHW3MOM [eiCTBMS NpU MECTHOM MNPUMEHEHMMU,
pacLLMpseT NepeyeHb NOKa3aHUii A1 Ha3HaYeHUs JIeKapCTB,
a TaKKe noBbIAeT IPHEKTUBHOCTL JIEKAPCTB NpU MUCNOSb-
30BaHMM C Liefblo MPOGUNaKTUKK U NnedeHns bonesHen [16].

B vactHocTH, coobwanock, yto pacteop 0,9 % xnopuaa
HaTpua nocne pacTBopeHus B HeM CO, npyu M3BbITOYHOM AaB-
NeHun 0,2 aTM npuobpeTaeT B ycnosusx bonee HU3KOro at-
MocepHOro AaBNeHUs CNOCOBHOCTb K XOOAHOMY KUMEHUIO,
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4TO BbI3bIBAET MOSIBNIEHME B PacTBOPE My3bIPbKOB YITEKMC-
noro rasa. Oxkasanocb, YTo bnarogaps 3TMM NysbipbKaM rasa
pacTBOp CTAHOBUTCS 0YEHb XOPOLUO «BUAMMBIMY» MpU YMb-
TpasBYKOBOM WcCrefoBaHuW. ByTpubplownHHoe BBeaeHue
TaKoro pacTBopa obecneumBaeT ynbTpPa3BYKOBYK BM3Yyanu-
3auMi0 NpoLecca ABWKEHUS HWOKOCTU BHYTPW OpioLLHOl
nosocTu bnarofaps BU3yanusaumum npoLecca nepemeLLeHus
ny3bIpbKOB ra3a B pacTsope. Coobuianock, YTo BU3yanu3sa-
LMA Ny3bIPbKOB ra3a B pacTBOpe aHTUCENTMKA NOBLILLAET 3-
(eKTUBHOCTb NMPOMbIBaHMS BPIOLLHO NOOCTU NPW FHOMHOM
neputonute. loatoMy pacteop, oboralleHHbli rasoM, bbin
BrepBble NPEAJIOKEH B KayecTBe HOBOMO OPUrMHANBHOIO
YNbTPa3BYKOBOr0 KOHTPACTHOrO BELLECTBA, YNyuLIAKLLEero
MpOMbIBaHWe OPIOLLIHOMA NONOCTM NpU THOWHOM NEpPUTOHM-
Te 33 CYET YNyylleHWs BM3yanu3auuu npoulecca nepeme-
LLEHNA «KUMSALLEro pacTBopa» BHYTpU OpioLLHON nonocTy
(RU 2336833, 27.10.2008) [14, 16].

Bckope nosBunoch cooblueHne o TOM, 4TO BoAa M BO-
OHble pacTBOPbI JIEKAPCTBEHHbIX CPEACTB MOryT npuobpe-
CcTv nogobHble cBoicTBa 3a cyeT BBefeHus B Hux 0,01-3 %
nepekucu Bogopoda. beino nokasado, yto npu NoKanbHOM
B3aMMOJENCTBMM TaKWX XMAKOCTEN C Bruonoryeckumm Tka-
HAMU, cofiepxKalLMMu hepMeHT KaTanasy, NepeKkuch BOLOpO-
[a Nnof, neicteueM depMeHTa KaTanasbl pasnaraeTcs Ha Bogy
1 rasoobpasHbii Kucnopog, YTo obecrieynBaeT npoLiecc Xo-
nopHoro kunenms. MockonbKy epMeHT KaTanasa Bcerga
MPUCYTCTBYET B KPOBM M FHOWHBIX Maccax, AOMOHUTENbHOE
BBEJEHME MEPEKMCU BOLOPOAA B PacTBOPbI aHTUCEMTUKOB
MpeBpaLLlaeT UX B JIEKApCTBEHHbIE Mpenapatkl, pacTBops-
foLLMe, paspbixisiowme M obecuBeymMBaloLLMe TyCTON THOM,
CryCTKM 1 NATHa KpoBw [16]. TaK Bbinn OTKPbITHI NMONUTUYE-
CKMe NeKapCTBEHHbIE CPeACTBa U JIEKapCTBa, 0TOenmBatoLLme
CUHSIKW U FEMaTOMb.

CnepoBatesibHO, YMCTOE XMMWYECKOE BELLECTBO, TaK Xe
KaK BbICOKOKAYeCTBEHHas XMMUUecKas CybcTaHums, faneKo
OT CYLWHOCTM TOTOBOr0 JIeKapCTBeHHOro npenapara. [ei-
CTBUTESIbHO, NabopaTopHbIn (hapMaLeBTUYECKUIA) NPOAYKT,
HECMOTpS Ha Ha3BaHWe, MOXOXee Ha Ha3BaHWEe XUMUYECKO-
ro BELLECTBa, HE WAEHTUYEH MAEANbHO YUCTOMY BELLECTBY
(XMMUYeCKOMy peareHTy), UCMONb3yeMOMY B KavecTBe OC-
HOBHOIO MHrpeAneHTa 3Toro npopykta. Mo3toMy He coBceM
KOPPEKTHO MCMOMb30BaTh TOMbKO XUMUYEcKylo GopMyny
Ansa 06o3HaueHnsa nabopatopHoro NpoayKTa, 0Co0beHHO Koraa
OH NpeacTaBnseT coboM roToBbIA IEKAPCTBEHHBIA Npenapar
B ONpefesieHHOM arperaTHoM COCTOSHUM C ONpefeNieHHbIMU
(M3MKO-XMMUYECKUMU CBOWACTBAMM.

J7a npobneMa He HoBa. BnepBble uccnepnoBatenu cton-
KHYNIUCb C HEM Npy M3y4eHUM U3NKO-XMMUYECKUX CBOMCTB
U KayectBa Bofbl. OTKpbITWE, YTO BOAa NpeacTaBnseT coboil
coefuHeH1e BOAOPOAA M KUCNOpPoAa (MM, o TePMUHONOTUM
TOro BpeMeHH, JierkoBocrniaMeHslioLLerocs Bos3ayxa u aeg-
NIOTUCTMPOBAHHOMO BO3fyXa), MOKasaso, YTo Boga — 370
He 3NeMeHT, a BeLLecTBO. 370 OTKpbITWe bbino caenaHo B Ha-
yane 1780-x rr. oT MMeHM He MeHee YeM 4 YenoBek: [eHpu
Kasenauwa, AHTyaHa JlaByasbe, [acnapa MoHxa u [xeitMca
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Yarra [17]. C Tex nop cuMTaeTcs, 4to Boga — 3T0 XMMMYECKOE
BeLLecTBO. XuMmnyeckas dopmyna oAbl (H,0) bbina oTkpbiTa
A. TymbonbToM B 1805 . [18]. Moutn 100 net cnycTa, B Hava-
ne XXI B., y4eHbIM yAanoch BbIBECTU HENIMHENHYIO FEOMETPHUIO
nupaMuaanbHoi GopMbl MONIEKYTbI BOAI, NOCIE Yero Havanu
MCNoNb30BaThCA ellle 2 BapuaHTa U300paXeHns MONEKynbl
Bofbl. [Jo CEronHALIHEro AHA XMMUYECKMIA COCTaB BOAbI No-
BCEMECTHO W OJHO3HAYHO CBOAMICA K COCTaBY MOJNEKYNb
BoAbl [19]. CuntaeTcs aKcMOMOIA, YTo:

— BoAa (OKcuA BOAOPOAA) MUMEET XUMUYECKYKD (hopMyny
H,0;

— MoJieKyna BOAbl COCTOMT M3 2 aTOMOB BOAOPOAA
u 1 aToMa Kucnopoza;

— NpY HOPMarbHBbIX YCIIOBUAX 3TO NpO3payHas KUAKOCTb,
KoTopas He uMeeT LBeTa (B HebonbLIOM 0bbeMe), 3a-
naxa u BKyca.

W3 3Toro cnepyer, 4To HanMuMe Y BOAbLI pasHbIX arperar-
HbIX COCTOSHMIA He Y4MTbIBanoChb. YAMBMTENbHO, HO aHanu3
CTaHAAPTHOrO MepeyHs NoKasaTenen KayecTBa BoAbl CBUAeE-
TeNbCTBYET, YTO M CETofHSA B HEM OTCYTCTBYET CMMCOK ra3os,
pacTBOpeHHbIX B BOfeE, W He MpeaycMoTpeHa BO3MOXHOCTb
(a3 Boabl B BUAE rasa u nbjaa.

OnHako B nepsoi maee Knuru bbitna Moucei nucan:
«M ckasan bor: pa 6ynet PAKWA (1. e. «npocTpaHCTBO», KOTO-
poe B HeKOTOpbIX TeKcTax CBALLeHHbIX [T1caHuii nepeBoauTCS
KaK «TBepAb») MOCPeny BOAbI, M MyCTb 3T0 OTAENAET BOAY
oT Bogbl. W cotBopun bor TBepab v oTaenun Bofy, KoTopas
nop, TBEpAbI0, OT BOABI, KOTOpas Haj TBepablo. W 3to cTa-
no TaK. M Hasean bor tBepab CKAMAUM (410, N0 MHeHMIo
MHOIUX Y4eHbIX, TO e caMoe, yTo ibi aquae («EcTb BogbI»),
HO OHM nepeBoaATcA Kak «Hebecax). U Beyep, 1 yTpo Obin
BTOpbIM AHeM. W cka3an bor: ga cobepetcs Boga nog Hebom
(LUAMAMM) B oaHOM MecTe, M [ia NOSBUTCA CyLua: M CTano
TaK. W bor Hassan cywy 3emneit, a ckonnexue Bog OH Ha-
3Ban Mopamu...» [20]. 3atem bor noMecTun B Bogy pacteHus
W JKUBOTHBIX.

POCCUA — POAMHA NNEKAPCTBEHHbIX
MPENAPATOB, PELIENTYPA KOTOPbIX
JOMOJIHEHA «HYXXHbIMWU» TA3AMHU

CerofiHa HUKTO HE COMHEBAETCA B TOM, 4TO B €CTECTBEH-
HbIX YCNOBUAX B BOAE PEK, 03ep M MOPEN NpUCYTCTBYET
pacTBOPEHHbIA BO3AYX, BKIOYAlOLWMIA ra3 Kucnopog. Tak-
e C JETCKMX JIeT BCe 3HAKT, YTO BOAA MOXeT npebbiBaTh
B Pa3HbIX XMMUYECKUX COCTOSHMSAX, T. €. B TBEPAOM, B BUAE
CHera ¥ Nbpaa, u B rasoobpasHoM, B Buae napa. CnepoBa-
TeNbHO, MONeKyna Bofbl W ee 06LLenpuUHATbIE CUMBOAbI
BOBCE HE OTpaXawT CyTb MPUPOLHbIX NpeaMeToB (Be-
LLew), cocToAWMX U3 Bodbl, Napa, cHera v Nbaa. Hanbonee
fipko 06 3ToM bbino 3aseneHo Cubenb 3paypaH: «H,0 —
3T0 XMMWYEeCKas CYLIHOCTb BOAbl, @ He CYLIHOCTb CaMoM
BoAbI» [21].
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B Hawm OHM paHHoe 3asBneHWe 6bIN0 MoATBEPHAEHO
HECKOMbKUMM Co00LLeHnAMU. B yacTHoCTH, Bbino nokasaHo,
YTO NUTbEBas BOAA BO BCEX YacTsAX cBeTa UMeeT pH Huxe
6,0, HO MW 3TOM KWUCNOTHOCTb BOAbI BE3/le Pa3Has U MOXET
otnyatecs B 20 pa3 [22]. Takke bbi10 NOKa3aHo, YTO BoAa
u 6EeTOH, M3roTOBNEHHBbIN M3 BOAbI HA PasHbIX BbICOTAaX
Haj, YPOBHEM MOpA NpW pasHblX 3HA4YeHUSX aTMocdepHoro
[ABNEHNUS, UMEKT pasHoe KayecTBo. 3Ta pasHULA 00BACHS-
nacb TeM, YTO B BbICOKOTOPHBIX paloHaX NpyU HU3KOM aTMo-
chepHOM faBneHuu Bofa M BETOH COAEpaT MeHbLUe BO3-
OyXa, YeM B PaBHWHHOW MECTHOCTU C HOPMasibHbIM aTMoC-
(epHbIM faBneHneM [23-28].

AHanornyHble JaHHbIE 0 BNUSIHUM BHELUHErO AABMEHMS
Ha MOpUCTOCTb BOAHLIX PacTBOPOB U TBEPAbIX BELLECTB, WX
yAenbHbIN BeC 1 06beM bbiy nonyyeHsl B 061acTi ¢usmko-
XMMU4ecKoi hapmaumn. B yactHocTm, coobLuanock, 4To B yco-
BUAX MONOXMTENBHOMO aTMOC(EPHOro AaBMEHUS MOYTU BCe
MaTepuanbHble 06beKTbl, BK/Yasa TabneTkn M pacTBopbl
NeKapCTBEHHbIX CPeACTB, COAEPAT rasbl, MOCKO/bKY rasbl
BO3JyXa NIerKo NPOHUKAIT B HUX [13].

B 2015 r. nosBMnock CoobLLEHME O BO3MOMHOCTU pas-
paboTku NiekapcTB (M MaTepuanoB) HOBOMO NMOKOMIEHNS MYTEM
LieneHanpaBneHHoOro U3MeHeHUs UX (U3UKO-XMMUYECKMX
CBOMCTB, BKJII04as U3MeHeHWe cocTaBa rasbl B HuX [9]. Qak-
TMYECKU 3TO CO0BLLEHME MOMOKMIO0 HA4ano HOBOMY Hay4HO-
My Hamnpae/ieHWI0 B MaTepuanoBeLeHNM, KOTOPOE MosTy4uno
Ha3BaHWe «(PU3MKO-XMMUYECKoe MaTepuanosedeHue» [29].
lepBbIM NeKapCTBEHHBIM MPenapaToM HOBOIO MOKONEHMS
cTana «[nasatowas Tabnetka» (RU 2254121, 20.06.2005).
CywHocTb TabneTKM HOBOTO MOKONEHWUS! CBOAMUTCA K YMEHb-
LUEHWI0 ee MPUBELEHHONO YaesbHOro MeHee 1 r/cM® 3a cuet
pa3MeLLEeHMs B Hell U30MIMPOBaHHbIX SUeeK (Mop), 3anoHeH-
HbIX Bo3ayxoMm [30].

lepcneKTMBHOCTL 3TOr0 HanpaBeneHUs BcKope bbina npo-
[EMOHCTPUPOBaHa TaKKe Ha MpUMepe M3MEeHEHUs! CBOWCTB
BOZbI NPY M3MEHEHUW COAEPXKaHuA B Heil rasa. bbino noka-
3aH0, YTO 3aMOPaXMBaHME BOLbI, COAEPIKALLEl HOPMaNbHOE,
YBENIMYEHHOE WM MOHUXKEHHOE KOJMYECTBO PacTBOPEHHOIO
rasa, npuBOAWIO K 00pa3oBaHMi0 fba pasHoro obbema
(RU 2620641, 29.05.2017). Mpu 3ToM Bbina BhisBAEHA CReay-
I0LLLas 3aKOHOMEPHOCTb: YeM bosibLLe HbiNo pacTBOpPEHO rasa
B BOJ€, TeM DOfbLLYI0 BENUYMHY 06bEMa MMena BoAa Nnpu ee
npeBpaLLeHuu B Nlef, T. €. NPU ee 3aMOpaKuBaHMK.

Mocne 3toro bbiM pa3paboTaHbl NeKapCTBEHHbIE pac-
TBOpbI, CNeLuanbHo oboralleHHble ra3oM, NepBOHaYabHO
B OCHOBHOM yrnekucnbiM rasoM (C0,) unu kucnopopom (0,)
nop M30bITOYHBIM AaBneHueM. 3aTeM ObiNo NpeasioXKeHo
oborawaTtb pacTBopbl rasoM KucnopoaoM 6e3 m3bbiTouHoro
[aBNeHUs, a C NOMOLLbK 06aBNeHUs NepeKucu BOAOPO-
03, KoTopas MOXeT pasnaraTbCs Mof, AeCTBMEM KaTanasbl
Ha Bofy W rasoobpasHblii Kucnopog. B pesynbrate B Poccun
Obinio pa3paboTaHo HECKONBbKO TPYNM feKapCTBEHHbIX Npe-
napaToB HOBOTO MOKONEHMS (B OCHOBHOM JIEKApPCTBEHHbIX
pacTBOpOB, 000ralleHHbIX ra3aMu): MUONUTUYECKUE aHTM-
CeNTUYECKMEe NeKapcTBa (PacTBOPUTENM THOA), LUENOYHbIE
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otbenuBaloLLMe pacTBOpPUTENM NATEH U CryCTKOB KPOBM,
3HepreTMYecKUe HanmWUTKU W HEKOTOpble Jpyrue HOBble fe-
KapcTBeHHble npenaparbl [14, 16].

BonbLUMHCTBO NeKapCTBEHHBIX MPenapaToB HOBOIO MOKO-
NleHNs — 3T0 JIEKapCTBEHHbIE PacTBOPbI MEPEKUCH BOLOPOAA
c pH 8,4, B KoTOpbIX 3aAaHHas LeNoyHoCTb obecneunBaeTtca
BBEEHWeM bukapboHaTa HaTpus. lpuBeneM nepeyeHb nep-
BbIX NIEKapCTBEHHbIX PacTBOPOB HOBOMO MOKONEHWS, 1300pe-
TeHHbIX B Poccum.

1. «OtbenuBatenn kposonoatekoB» (RU 2539380,
20.01.2015). Cocra pactsopa: 0,01-0,03 % nepekvcu Bogo-
poga u 1,8 % ruppokapboHara Hatpus [14].

2. «JlumMdo3aMeHuTens ANA JIOKanbHOMO COXpaHe-
HWA HM3HEcnocobHOCTU OpraHOB M TKaHeW NpU TMMOKCUM
n nwemun» (RU 2586292, 10.06.2016). CoctaB pactBopa:
0,01-0,03 % ruapokapboHata HaTpus 1 0,88 % ruapokapbo-
HaTa Hatpus [32].

3. «lunepokcureHupoBaHHoe cpeacteo E.M. Coixep
LA HacbILLeHNs! BEHO3HOM KPOBM KucnopofoM» (RU 2538662,
10.01.2015). CoctaB pactBopa: 0,05-0,29 % nepekucu Bono-
poza, 0,10 % ruppokapbonara Hatpus 1 0,85 % xnopupaa Ha-
Tpusa [31].

4. «[a3upoBaHHbI OMONackuBaTeNb MOMOCTU  pTa»
(RU 2635992, 17.11.2017). Coctas pacteopa: 0,1-0,3 % nepexu-
c1 Boaopona, 0,6 % Hatpus xnopuaa, 0,15 % Hatpus docdara,
0,05 % Hatpua runpodocdara, 0,05 % nusoumma v ras renuii
nprn36biTo4HOM faBnenun 0,2 atM u temneparype 8 °C[14, 16].

5. «Cnocob 1 cpencTBo ANA yHaneHus CepHoi Npobku»
(RU 2468776, 10.12.2012). CocTas pacrtsopa: 0,3-0,5 % nepe-
Kkucy Bogopoaa, 1,7-2,3 % Hatpusa ruppokapbonara [14].

6. «OTbenuBatownii oumcTUTENb 3yOHBIX MPOTE30BY»
(RU 2659952, 04.07.2018). CoctaB pactBopa: 3,0 £+ 0,3 %
nepexkucu Bopopoaa, 2,0-10,0 % Hatpusa ruapokap6oHaTa
M ra3 KMCNopog, B YCNoBusX 13bbiTouHoro aaenenus 0,2 atm
npu Temnepartype 8 °C [14, 16].

7. «[MneprasvpoBaHHOE M rMNepOCMOTMYECKOE aHTUCEN-
Thyeckoe cpeactso» (RU 2331441, 20.08.2008). CoctaB pac-
tBopa: 2,7-3,0 % nepekucu Bopopopna, 0,9-10,0 % Hatpus
XN0p1Aaa U rasa iBYOKWUCH YrNepoaa B YCOBUAX M3ObITOUHOTO
nasnenus 0,2 atm npu TeMnepatype 8 °C [14, 16].

8. «CpeacTBo Ans NOBLILEHMS YCTOAYMBOCTU K TUMOK-
cum» (RU 2604129, 10.12.2016). Coctas pactsopa: 0,3-0,5 %
MepeKncy BOAOPOAA U ra3 KUCOPOA, B YCIIOBUAX U3DbITOYHOMO
nasnenus 0,2 at™ npu TeMnepatype 8 °C [32].

9. «3JHepreTnyeckuii HanuTok» (RU 2639493, 21.12.2017).
CoctaB pactBopa: 7,0 % rmwoko3bl, 0,7 % 3tunosoro cnup-
T3, 0,3-0,5 % nepekucu Bopopofa, IMMOHHAA KuUCnoTa Ao
pH 4,0 + 0,5 u ras Kucnopog, B ycnoBusx M3bbITOYHOMO AaB-
nenusa 0,2 at™ npu Temnepatype 8 °C [32].

10. «CpencTtBo Ang nosbieHUs GU3NYECKON BbIHOCIU-
BocTu» (RU 2634271, 24.10.2017). Coctas pacteopa: 7,0 % mio-
Ko3bl, 5,0 % nepekucK BoAOPOAA W ra3 KUCNOPOA, B YCIOBUAX
un3bbITouHoro aasnenns 0,2 at™ npu Temnepatype 8 °C [32].

11. «OTbenuBaloWwmin paspbiXaMTeNb BbICOXLIEH Kpo-
BA [JI pa3MauMBaHus OWHTOB, NPUAMMILMX K paHe»

Tom 14, Ne 1, 2023

[NcrxodapMaKonoris v DV1oNOrMYEeCKas HapKoNoris

(RU 2653465, 08.05.2018). CoctaB pactsopa: 0,75-1,0 %
nepekucu Boaopoaa, 1,2 % ruppokapboHata Hatpusa u 0,5 %
nmpoKauHa rugpoxnopuga [31].

12. «Cpepnctso Anis NUAMHIa Mpu runepkepatose CTon»
(RU 2730451, 24.08.2020). CocTaB rureHM4ecKoro pacTeopa:
0,5-20,0 % nepexucu Bogopoaa, 3,0-5,0 % kanusa rupopok-
CMAA, Ta3 KUC/OPOA B YCNOBMSAX M3ObITOYHOMO [ABNEHMS
0,2 at™ npu Temnepatype 8 °C. PactBop umeet pH 13,0-14,0,
0CMOTUYECKYI0 aKTUBHOCTL 350-560 MocMosib/n Bofbl U TEM-
nepatypy 38-42 °C [14, 16].

13. «lenb ansa Koxu peteit» (RU 2713943, 11.02.2020).
CoctaB konnompHoro pacteopa: 0,75-1,0 % nepekucu Bo-
popofa, 2 % nupoKauHa ruapoxiopua U KaTMoH-aKTUBHOE
MOBEPXHOCTHO aKTUBHOE BELLECTBO B KonMuecTBe, obecne-
uMBaloLLEeM reneobpasHyld KOHCUCTEHLMIO NpU TeMnepaType
24-26 °C [33].

14. «A3spo3onb pns MHranauuMm npu 06CTPYKTUBHOM
bponxute» (RU 2735502, 03.11.2020). CoctaB pactBopa:
1,2 % Hatpus ruppokapboHara, 0,3-0,5 % nepexkucn Bogo-
pogpa u 0,5 % nupokanHa ruppoxnopuga. Asposonb rotoButcs
3 pacTBopa, UMetowero pH 8,5, ocMoTUYeCKyIo aKTMBHOCTb
280-300 mMocmonb/n Boabl Npy TeMnepatype 41-55 °C [34].

15. «A3po30sib AJ11 MEXaHWMYECKOW WHBA3WUBHOM BEHTH-
naumv nerkmx npu COVID-19» (RU 2742505, 08.02.2021). Co-
cTaB pactBopa: 2—10 % HaTpusa ruppokapboHara, 0,3-0,5 %
nepekucu Bogopogpa M 0,5 % nmuaokauHa ruapoxnopuaa.
A3posonb rotoBuTcA M3 pacteopa, umetoluero pH 8,5, ocMotu-
yecKyto akTueHocTb 370—1990 MocMosb/Nn Boabl M TEMMepaTypy
37-55 °C [34].

16. «Cnocob npuMeHeHns pacTBopa Ans yaaneHus
3ybHOro Hameta c nmomowibio uppuratopa» (RU 2723138,
09.06.2020). Cocras pactBopa: 2,0-10,0 % HaTpusa runpoxap-
OoHarta, 2,7-3,3 % nepekucu BoAopoaa, BoLA [N UHLEKLMIA.
[lononHuUTeNnbHO rasupoBaH aproHOM Npy PpaBHOBECHOM J1aB-
neHuu 3—4 atM, NpuyeM pacTBOp NOCNe rasupoBaHus NoMe-
LLAoT B rePMETUYHO 3aKpbITYI0 EMKOCTb U Nepes, UCnosb30-
BaHWEM HarpeBaloT Ao TeMnepatypbl 43-65 °C.

CnefyeT 0TMETUTB, YTO B 3T0 e BpPeMs B [pYrux cTpa-
Hax Mupa Take OblnK M30bpeTeHbl pacTBOpEI, COAepKaLLme
nepekucb Bofopoaa. Ho 3Tu pacTBopbl ABNAIOTCA He Lenoy-
HbIMM, @ KuCbIMU (3HaueHue pH MeHee 7,0), xonogHbIMu
(temnepatypoii Huxe 37 °C) 1 He coepKaT B cocTaBe rasbl
Nof M30bITOYHLIM [aBneHneM. B cBs3mu ¢ 3TMM 3T pacTBo-
pbl YCTYNawT No 3QHEKTUBHOCTM POCCUIACKUM NIEKapCTBaM
HOBOTO MOKOJIEHWS, @ UMEHHO JIEKApCTBEHHBLIM Npenapatam
U3 Tpynnbl TEMMbIX LLENOYHBIX PacTBOPOB MEPEKUCU BOAO-
pOAa, KOTOpble AOMOSHMTENbHO 060ralleHbl «HYXHbIMUY
rasamu.

3AKJIO4YEHUE

TakuM obpasoM, B Poccun B Havane XXI B. paspabora-
HO MONTOpa LEecATKa HOBbIX JIEKAPCTBEHHbIX Npenaparos.
OHu OTAIMYAKTCA OT BCEX M3BECTHBIX JIEKAPCTB TEM, YTO B CO-
CTaB UX peLienTypbl LOMOMHUTENBHO BKITIOYEH «HYXHBIN» ras,
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KOTOpbIit BBOAMTCS B Npenapatbl NOA U30bITOYHbIM JaBNEHU-
€M W/uu B BULE Nepexkvucu Boaopopa. [oToBble NeKapcTBeH-
Hble Npenapatbl 370l (apMaKoIOrMYeCKoN FPyNMbl UMEKT
LLENIOYHYH aKTUBHOCTb Koo pH 8,4 u TeMnepatypy B npe-
aenax 37-65 °C. lNokasaHo, 4To NepeKkMcb BOAOPOAA B TaKUX
TeNnbIX LLLEMOYHbIX PacTBOpaXx Npy B3aUMOAEHCTBUN C THOEM,
KPOBbH M APYrMMM BUONOrMYECKUMU TKAHSAIMM, COLEPKaLLM-
MU epMeHT KaTanasy, pasfaraeTcs Ha Boay U ra3oobpasHblii
kucnopog, [12-14, 16, 34].

CoobLaeTcs, UTO U3MEHEHWE COLEpPIKaHUS ra3oB B Jie-
KapCTBEHHbIX MpenapaTax M3MeHsieT ux 0bbeM, Maccy, no-
PUCTOCTb, YAEMbHBIA BEC U ApYrue GU3nYecKue, XMMUYECKUe,
(QU3MKO-XMMUYECKME N MEXaHUYeCKUe CBOWCTBA, T. €. Kaye-
CTBO nexapcTB. KpoMe Toro, U3MeHeHue cocTaBa U Konye-
CTBa ra3oB B pacTBOpax M TabneTkax MO3BOMSET U3MEHSTb
NOKanbHY0 hapMaKOKUHETUKY U NOKaNbHY0 hapMaKoAnHa-
MUKy nekapcrB. [103ToMy BKIOUEHME OnpefeneHHbIX ra3oB
B COCTaB XUIKMX 1 TBEPAbIX NEKAPCTBEHHbIX NpenapaToB AB-
nseTcs NpocTbiM U 3 PEeKTUBHLIM cnocoboM MoaepHU3aLmK
NeKapCTBeHHbIX cpefcT. Ha npuMepe Temnbix LLENOYHBIX
pacTBOPOB MepeKuUCH BOJOPOAA MOKA3aHO, YTO MEXaHW3M UX
MECTHOM0 JEeiCTBUSA CYLLECTBEHHO OT/IMYAETCA OT MeXaHu3-
Ma MECTHOro [AeWCTBMS BCEX M3BECTHBbIX paHee JIeKapcTBs
[12]. CoobyaeTcs, YTO OpPUrMHaNbHBIA MexaHW3M MEeCTHOro
LENCTBMSA NEKapCTBEHHBIX MPenapaToB HOBOM0 MOKOSIEHWA
OTKPbIBAET HOBbIE BO3MOXKHOCTM B JIEHEHWUW MHOTUX 3abone-
BaHWI: THOMHBIX DoNE3HEl, CUHAKOB, reMaToM, CepHbIX Npo-
BoK, TpOMO030B COCYAMCTBIX KaTETEPOB, ULIEMMM, TUMOKCUN
1 06CTpYKUMM AbixaTenbHbIX nyTei npu COVID-19 [33]. Kpome
TOro, NeKapCTBEHHbIE NpenapaTbl HOBOMO MOKONIEHUA NM03B0-
NAT 066CLBETUTL KOXY B 06M1aCTV reMaToM, OKPOBaBNEHHbIE
YUaCTKW KOXM U OpYruX TKaHEH, KOXY W HOTTEBYI0 MIacTUHY
B 0bnact reMatoMsl, 0T6enmBaTh 3ybbl, CTOMaToNOrMyeCKue
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KOHCTPYKUMW M KepaMuyeckue wusgenmsa [12-16, 31-34].
B cBAi3W c 3TMM MMeloTCA BCe OCHOBaHUS ANS BKIOYEHMS
onpegenieHHbIX ra3oB B peLenTypy HEKOTOPbIX JIEKApCTBEH-
HbIX CPEACTB M KOHTPONIMPOBAaHWSA MX ra3oBoro cocTaBsa, no-
CKOJTbKY Hanuuve 1 CoCTaB ra3oB B JIEKaPCTBEHHbIX CPELCTBAX
B/MAIOT Ha Ka4eCTBO NIeKapCTBEHHbIX CPELCTB U MOTYT onpe-
LensTb UX JercTBue, 0COBEHHO NPU MECTHOM MPUMEHEHUM.

A0NOSIHATESIbHAS! UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbI BHECM CYLLECTBEHHLI BKNAA
B pa3paboTKy KOHLENUMM, NPOBEAEHME UCCNeA0BaHNA W MOATOTOBKY
CTaTbil, MPOYM M OACOPUAN QUHAMBHYI0 BEpCUMIO Mepeq nybnmnka-
umen. Brnag kaxporo astopa: K.IL Typeeuy, J1.B. JloBuoBa — Ha-
MncaHWe CTaTby, aHamm3 AaHHblx; AJ1. Ypakos, .. LabaHos —
pa3paboTKa 0bLLel KoHLenumm.

KoHdnmKT uHTepecoB. ABTOpLI AEKIAPUPYIOT OTCYTCTBYE ABHBIX
1 NOTEHLMANbHBLIX KOH(IMKTOB MHTEPECOB, CBA3aHHbIX C NybnmKa-
LMEeN HaCTOALLEN CTaTbW.

WUcTouHMK mHaHCUpoBaHMA. ABTOPLI 3a8B/IAOT 00 OTCYTCTBUM
BHELUHEro (GWHaHCVMPOBaHKA NMpY NPOBEAEHWM UCCMENOBaAHUS.
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3KCI'IepMMEHTaJ1bHOE Jie4eHue MHAYLIMPOBHHHOﬁ
3a[lepPXXKU pa3BUTUA mioga y MoaesibHbiX XXUBOTHbIX

0.H. becnanosa, A.A. bnaxeHKo

HayuyHo-uccnenoBaTenbCKUin MHCTUTYT aKyLLIepCTBa, rMHeKonorun u penpoayktonorun umenm [1.0. Otra, Cankt-etepbypr, Poccus

3apepKa BHyTPMYTPObHOMO pasBuUTUS SBNSETCS OLHWUM M3 OCHOBHBIX OCMOXHEHWW bepeMeHHocTW. [laHHas matonorus
BcTpeyaetcs B npumepHo 10 % ot Bcex bepeMeHHOCTeN B pa3BuTbIx cTpaHax 1 bonee yem B 20 % B pa3BMBalOLLMXCA CTPaHaX,
bonee Toro, 3aiepKa BHyTPMYTPOOHOIO pa3BUTMUS Yallle NPOYMX NaToNoruiA accoLuMmpoBaHa ¢ MepTBOPOXKAeHMEM. HecMoTps
Ha 6onbLUoe KONMYECTBO UCCNeNOBaHMIA, BbINOMHEHHBIX HA NPOTAXeHUM nocnegHux S0 net, obLIenpUHATON CXeMbl Tepanum
A0 CuX nop He paspabotaHo. [lns neyeHMs UCMONMb30BaNoCh MHOXECTBO Mpenapatos, 0AHaKo 3PGheKTMBHOCTb HUA OLHOMO
13 HUX He bblna JoKa3aHa, KpoMe Toro, CMYCTs roAbl anpobauuy NosBASIOTCA HOBbIE AaHHbIE 0 M060YHbIX I deKTax Ucnonb-
30BaHHbIX paHee NIeKapCTBEHHbIX CPELCTB.

PasnuuHble Mofenu 3aflepKKu pa3BuTUS Mioda paspabaTbiBanuch Ha MPOTSIKEHUW AJIMTENBHOMO U3yYeHWUs NpobneMbl.
OcHoBHble MOfENbHbIE HUBOTHbIE — KpbIChl, CBUHBW U 0BLbI. BbiNo NPefioXKeH0 MHOXECTBO METOAMK U BapuaHTOB npe-
napaToB A5 fieYeHnst CMOLENMPOBAHHOMN 3a[,ePIKKU BHYTPUYTPOBHOrO pasBuUTUS Y 3TUX KUBOTHBIX. OCHOBHBIMM aMUHOKUCIO-
TaMu, NPUMEHSIEMbIMI 151 IEYEHUS, BbICTYNanuU apruHuH, MyTaMUH, TaypuH, LMTPYIIWH.

3apaya HacTosLLero IMTepaTypHOro 063opa — NpoaHanM3upoBaTh, Kak1e MOENbHBIE KWUBOTHBIE M KaKWe 3KCMepuMeH-
TanbHble MOLENN NeYeHNs 3a[epKNU BHYTPUYTPOBHOro pa3BuTHSA Hanbonee afleKBaTHO OTPaaloT IPHEKTUBHOCTb NPUMEHE-
HWS 3TUX NpenapaTos.

KnioueBble cnoBa: 3alepHKa BHYTpVIYTp06HOI'0 Pa3BUTUA; NnaueHTapHaA He0CTaTO4YHOCTb; CpaBHUTESIbHAA buonorus; amu-
HOKUCJIOThI.
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Experimental treatment of induced fetal retardation
in model animals

Olesya N. Bespalova, Aleksandra A. Blazhenko

The Research Institute of Obstetrics, Gynecology and Reproductology named after D.0. Ott, Saint Petersburg, Russia

Intrauterine retardation is one of the major complications of pregnancy. This pathology occurs in approximately 10% of all
pregnancies in developed countries and >20% in developing countries. Moreover, intrauterine retardation is more frequently
associated with stillbirths than other pathologies. Despite studies conducted in the past 50 years, no generally accepted
therapeutic regimen has yet been developed. Numerous drugs have been used for treatment; however, none of them has been
proven effective. Moreover, after years of testing, new data are emerging about the side effects of the drugs previously used.

Various models of fetal retardation have been developed throughout the study of this problem. The main model animals are
rats, pigs, and sheep. Numerous techniques and drug options have been proposed for the treatment of simulated intrauterine
developmental delays in these animals. The main amino acids used for treatment were arginine, glutamine, taurine, and
citrulline. Thus, the literature review aimed to analyze which model animals and experimental models of intrauterine retardation
treatment most adequately reflect the effectiveness of these drugs.

Keywords: intrauterine developmental delay; placental insufficiency; comparative biology; amino acids.
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3aiepKa BHYTPUYTPOBHOrO pasBUTUS ABNSIETCA OOHUM
M3 OCHOBHBIX OCNOXHeHW bepeMeHHocTH [21]. [laHHas nato-
norusa BcTpevaetca npumepHo B 10 % Bcex bepeMeHHOCTeN
B pas3BuTbIX cTpaHax 1 bonee Yem B 20 % B pa3BuBalOLLMXCS
cTpaHax, bonee Toro, 3afepKa passutusa nioga (3PMN) vawe
MPOYMX NATONOrMiA aCCOLMMpOBaHa C MepTBopoxKaeHueM [1, 3].
HecMotps Ha 6onbLuoe KonM4eCTBO UCCef0BaHWIA, NPOBELEH-
HbIX Ha NpoTAXeHUn nocnegHux 50 net, obLlenpuHATON cxe-
Mbl Tepanum He paspaboTaHo. Pasymeetcs, Anis nedeHus bbino
MPEANOXEHO MHOXECTBO NpenapatoB, 0AHaKO 3PdeKTMB-
HOCTb HW OJJHOTO M3 HUX HEe JOKa3aHa, KpoMe Toro, CrycTA rofpl
anpobauym nosBnATCA HOBble AaHHbIE 0 NOOOYHBLIX 3P deK-
TaX MCNOSIb30BaHHbIX paHee JIEKapCTBEHHbIX CpeacTs [4, 27].

PasnnuHble Mogenu 3PI1 6binu npeanoXeHsl Ha NpoTsKe-
HUM ANMTENBHOTO U3ydeHus npobnembl [23, 25]. B Hux 6binu
PacCMOTPEHbI OCHOBHbIE CMOCODLI MOAENMPOBAHMSA 3aLepH-
KN BHYTPUYTPOOHOMO pasBUTUA Ha MOAENbHBLIX OpraHWU3Max.
KpoMe Toro, B nofobHbIX MccnefoBaHUAX WUCMONb30BanMCh
pa3HoobpasHble BUAbI KMBOTHBIX, B JOCTYMHON NiUTEpaType
oTMeyeHo 8 ocHoBHbIX BMOoB [29]. B GonblumHCTBE Mcche-
LO0BaHUIA NMPUMEHSAIOTCA PbI3YHbl (MbIWW WU KpbICk) —
79 %, ocHoBHble nuMHUM — Cnpar-Joynu u Buctap [17].
Cnepnytolee no MonynsipHOCTU KMBOTHOE — 0BLA J0MaLL-
Haa (Ovis aries), ucnonb3oBanack B 16 % Bcex uccnenoBa-
HWW, peXke BCEro — NAMYLIKW, MOPCKUE CBUHKM, KPOJIKH,
LbINAATa U CBUHBLK [2].

OcHoBHble MeToabl MHayumpoBavus 3Pl xupypru-
yeckuit (22 % Bcex WCCnepoBaHuiA), BBELEHWE TOKCUKO-
noruyeckux coepuHenun (20 %), renetmyeckuit (17 %)
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1 papmaronoruueckuii (14 %). Bcero B iutepaTtype 0TMEYEHOD
bonee 27 BUOOB PasnMYHbIX MOAENbHbIX KMBOTHbIX (M3 HUX 8
OCHOBHbIX) M cnocobos uuaykummn 3PI. Kak npasuno, B cnyyae
C JKMBOTHBIMM CPELHET0 pa3Mepa, TaKUMM KaK KpOJIKK, OBLIbI
1 MOPCKMeE CBUHKM, MpeobnafaloLiMM METOA0M CO3AaHNs Mo-
aenu 3PT1 6bIn XMpypruyecKui.

OcHoBHas npuumHa passutua 3PM1 — nnaueHTapHas
HE[0CTaToOYHOCTb. 3T0 MpOLecc, NPUBOASALLMIA K Nporpeccu-
pytoLLEMY YXYALLEHMIO QYHKUWMWA NAALEHTHl U YMEHBLUEHWIO
TpaHCMaLEeHTapHON Nepefayn KUCI0poaa WU MUTATeNbHbIX
BelLiecTB nnody. BosHuKalowas B pe3ynbTate rMNoOKCEMUS
nnofa sBNSAETCA O4HOM U3 OCHOBHBIX MPUYMH CHUKEHWS pO-
cta nnoga [9].

Mo paHHBIM MOpQONOrMYecKUX MCCNefoBaHUi, LoNs
TpaHchopMaLuii B CNMparbHble apTepumn 3HAYUTESBHO HUKE
MpU 3aflepXKe BHYTPUYTPOBHOro pasBuTUA BBUAY HeajeK-
BaTHOW MHBa3uu Tpodobnacta [20].

C 1969 r. npenapaTbl pa3HbIX rpynn MCMosib30BanmMch
B KayecTBe KOPPUTUPYIOLUWX CPeACTB COCTOSIHMSA MJio-
na y #mBotHbIX. C 1978 r. usyyeHo okono 3500 uccnepo-
BaHWN, MOCBALLEHHBLIX JIeYeHW0 cMogenupoBaHHoW 3Pl
Ha XuBOTHbIX [29]. Hambonee 4YacTo npUMeHseMbIMKM Knac-
caMu npenapaTtoB ObIMM aHTMOKCMAAHTBI, KOTOpble CO-
CTaBSNM MPUMEpPHO /s BCEX WCCNESOBaHUA, 33 HUMM
CnefoBanu Ba3oAMNaTaTopbl M HYTPUEHTHI, peXe BCEro
TeCTUpOBanuCb MMMyHoMopynsTopel. B xope nepsbix uc-
CnefoBaHUA UCMONb30BaNUCh HYTPUEHTLI, fanee mnocTe-
MEHHO CTanu NOSIBNIATLCA aHTUOKCWAAHTBI, Ba3oAmiaTaTopbl
U pocToBble daxTopbl (puc. 1).

e Q:g:‘ 0’5\ P P SIPUA UL

Ky N - &
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loapl

m AHTHOKeupaHT mCratH  m AuTukoarynsHT  m®akTop pocta

Puc. 1. lpuMeHeHMe pa3nunyHbIX Fpynn npenapaTos B JleYeHUM MHAYLIMPOBaHHOM 3aepKon pa3sutus noga c 1978 no 2019 r. B Mogensx

HUBOTHbIX

mBasogunatop = MIMMyHoMopynsTop

mHytpuent  m [lpyrvie

Fig. 1. Use of different groups of drugs in the treatment of induced fetal retardation from 1978 to 2019 in animal models
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CungeHaduna umMTpaT U MenaTtoHWH — Haubonee vacto
ucnonb3yeMble npenapartbl Ans nedenns 3Pl Ha Mogensx
JKMBOTHBIX Ha MPOTSIKEHUM BCEr0 BPEMEHU UCCNEeAO0BaHUN,
BTOPYI0 MO3WLMIO 3aHMMAIOT MHCYIMHOMOAO06HbIA poCTOBO
daktop 1 (IGF-1) n aHTaronmcTbl 3npoTenuHa A (ET)), nanee
TaypuH, L-aprvHuH U cocyamncTo-3HA0TENMaNbHbIA POCTOBOM
dakTop (VEGF). Kak npaBuno, npenapaTbl BBOAWINCE B NPO-
NOHMMPOBAHHOM PEXWUME, HEOAHOKPATHO, BKJIKOYas NOCTOSAH-
Hoe BBEJEHWE, Yalle NepopasbHO UM BHYTPUBEHHO/MHTPa-
MepUTOHeanbHO, HauMHas ¢ MoMeHTa MHAyKumn 3PI1.
OcHoBHble BblfeNeHHbIE HAMM KNacchl:

) aHTMOKCUAAHTLI;
) pocToBble GaKTopbl;
3) Basogumnaratopbl;
) aHTUKOArynsHThI;
) HYTPUEHTbI;

) CTaTuHBbI.

OcHoBHbIMM 06BbEAMHSIOLLMMU KPUTEPUAMU OLIEHKW Aeid-
CTBMSI aMUHOKUCITOT BbINW POCT U BEC NJ1040B NPYU POXAEHUM.
OcTanbHble NoKasaTeny bbiM CBOMCTBEHHBI TOMY WITM MHOMY
UCCNefoBaHMIO0.

Henb3s He ynoMsHyTb 0 BKNafe HaLLMX COOTEYECTBEH-
HWKOB B MpobneMy u3ydeHus (apMaKonOrMyecKon Kop-
PEKTUPOBKU 3aJEPIKU BHYTPUYTPODOHOro pasBuTMsa nofa
B 3KCMEpUMEHTaX Ha XMBOTHbIX. B kHure H.J1. lapmalueBoit,
MOCBALLEHHON WU3Y4eHWH0 NaTodU3MONOrMK NNALEHTApPHOMO
KpoBoobpalLieHus noAa, onucaHbl 3KCMEPUMEHTLI Mo NpU-
MeHeHuIo npenapatoB B bopbbe ¢ achukcmen nnoga [30].
WccnepoBanna 6binm npoBefeHbl B nabopaTopum HblHeLL-
Hero HWW akywepcTBa, rMHEKoONOrMM U penpoLyKToNnoruu
um. [.0. Otra AN, TanbnepuHon no wWHMUMATMBE
npod. A.N. Hukonaesa, pa3pabatbiBaBLUEro B Ty Nopy KOM-
MNEeKCHbIN MeTo, Bopbbbl ¢ acuKCWeR, KOTOPLIA OH BMO-
CNEeACTBUM Ha3Ban TpUafom (KUCNOPOA, ITIK03a U KOpaM-
amuH). WccnepoBaHus nokasanu, YTO MPOLOIKUTENBHOCTL
JKU3HW MNI0A0B KPOJIMKOB MOC/e NepeBsA3KW NYMoBWHbI BO3-
pacTaet, env nepes 3TuM bepeMeHHOMY KUBOTHOMY BBefe-
Hbl KOpAMaMUH UK rtoKo3a. KopamaMuH npu ero BBeeHUM
HernocpeACTBEHHO Njofy AeWCTBOBaN NMpUMEPHO TaK e,
KaK W Npu BBEJEHUM €ro MaTepu, HO [JIOKO3a OKa3biBana
bnaronpuaTHoe BAMSHWE Ha MAOAbl JIUWb NpU BBEAEHWUM
ee bepeMeHHoMy xuBoTHoMy. K coxanenwto, A.N. lanbne-
PUHOW He YOAnochb BbISCHUTb, Kakne [03bl U YCNOBUA UHb-
€KLMM [ITI0KO3bl CaMUM MNI0AaM YOJIMHAIM 6bl X 3KU3Hb
B ycnosuax achukcum [31].

JcTporeHbl WKMPOKO MPUMEHSIOTCA B aKyLLEPCKOW NpaK-
TUKE, HO He B TEX ClyyasX, KOrda HyXeH BbicTpbin addekT.
B 1970-e rr. oHn ucnonb3oBanuck B 6opbbe ¢ ocTpbiMK pac-
CTPOICTBaMM NaLEHTApHOrO KPOBOODpaLLEHUS U U3HeLe-
ATeNbHOCTM Nfofa. B akcnepUMeHTanbHbIX UCCNef0BaHUAX
Ha XKMBOTHbIX, NpoBefeHHbIX T.A. Mecxu, bbicTpas addek-
TUBHOCTb 3CTPOreHoB bbina noaTBepxaeHa. McnonbsoBancs
3CTPaAMon AMNPOMNMOHAT B BUAE MEJIKON B3BECH B CbIBOPOT-
Ke KpOBW }XWBOTHOM0-[0HOpPA TOTO 3Ke BWAA (KOLIKK, Kponu-
KM, OBLbI). BHyTpVBEHHOE BBefeHWe npenapaTta Bbl3biBao
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YCUNEHWE COKPALLEHUA MaTKW. Y HebepeMeHHbIX HMBOTHBIX
Npu yBESMYEHUM OAHOKpATHOM [03bl ropMoHa o 500 ME
1 Bonee CTUMYNALMA MOTOPUKW MaTKW CMeHsNach ee TOpMo-
eHneM. Y bepeMeHHbIX e Kowek go3bl ot 50 no 2000 ME
CTUMYNMPOBA COKPaLLeHne MaTku. 3QdeKT passuBancs no-
cTenexHo, 1 yepe3 5—10 MUH COKpaLLEHWS Pe3KO YCUIMIUCH.
[py BHYTPUMBILLEYHBIX MHBEKLMAX ICTPOrEHOB [N1S CTUMYNIALIM
COKpALLIEHMIN MaTKM TPebyeTca 3HAUUTENLHO DOSBLLIMIA CPOK.

B nccnepnoBaHmsax gaHHoOM rpynnbl aBTOpoB, 0606LLEHHbIX B
MoHorpadmax [31, 32], ucnonb3oBanu CUreTMH WUCMONL30-
Ba/M CUreTWH, NpeacTaBnsiowmii coboit AMKanueBylo cofb
N, N-aucynbdo-Me30-3,4-audenmnrekcat. Mo XxuMmyecKo-
My CTpPOEHWe OH NofobeH CUHICTPONY, HO OTIIMYAETCA OT Hero
Hanu4meM CynbdoKanueBbIX W CyNbGOHATPUEBLIX PYNM BMe-
cTo ruapokcunoB. MNpenapart nonyyeH u3 otaena dbapmaxono-
rum (B TO BpeMs 3aBefoBan otaenoM akagemuk AMH CCCP
C.B. AHnukoB) MHCTUTYTa 3KCMEPUMEHTASIbHON MeAMLMHBI.
WcnbiTaHus, npoBefeHHble B OTAene HelpodapMaKonorum
uM. C.B. AHnuKoBa, NOKasanu, 4To CUreTMH He OKa3blBaeT
3aMeTHOro No6OYHOro AEMCTBMSA, B YaCTHOCTU He MeHseT
(YHKUMOHaMbHOE COCTOSHWE CepAeYHO-COCYANCTON U Jbixa-
TenbHoM cucteM. MHTepecHo Habnopenme H.K. Eroposoit, ot-
MEeTUBLLEH CUNbHO BbIPAXEHHYH) COCYAMUCTYH PeaKLMi0 MaTKu
Y KacTPUpOBaHHbIX MOPCKUX CBMHOK MOCNE BBELEHUS EXe-
HenenbHo o 1 Mr curetuHa. B.M. lunbman u J1.B. MBaHoBa
CYMTanM CUreTUH rnom3apHLIM MHTMOUTOPOM.

AHTUOKCUAAHTI

B 6onblUMHCTBE MCCNeLoBaHWI NOKa3aHa ABHas adoex-
TMBHOCTb WMCMONb30BaHUsA aHTMoKcuaaHToB: 70 % nnopos
BbIKMBANO B KOHLIE 3KCMEPUMEHTa, bbina oTMeueHa ux npu-
baBKa B Bece.

MenaTtoHMH — caMblii TeCTUPYEeMbIii aHTUOKCUAAHT.
BeepeHne MenaToHWHa 6epeMeHHO CaMKe OBLbI MpeaoT-
Bpallano paspyweHue rematoaHuedanuyeckoro bapbepa
MocpeACcTBOM Y4acTusi B MPOLECCax MUENUHU3ALMHK, NPesoT-
BpaLLano aKCOHOMaTMIo W ynyylwano Helipobuonoruyeckue
nattepHbl noegeHus [19]. TakKe MenaToHWH MoBbILWAN
YPOBEHb [T1I0KO3bl KPOBM, YMEHbLLAN KECTKOCTb KOpOHap-
HbIX apTepwii, BOCCTaHaBNMBaN KOPOHapHYyl QyHKUMIO Mo-
Cfe TUNOKCUMEYECKOro COCTOSHUA 3MOPUOHOB LbINAAT
[6]. OpHaKo MenaTOHMH HUKaK He BO3[EMCTBOBAN Ha CO-
3peBaHWe KapaMOMWUMTOB Yy Mnogos osey B Mogenu 3Pl
C MCMoNb30BaHUEM MEeTOAA COKPALLEHHOTO MO KONMYecTBy
nutaus [19].

N-auutunuuctend (NAC) BBogmncs bepeMeHHbIM KUBOT-
HbIM 00 HAyKumm 3PI1. Uccneposatenu oTMeyanu yeennye-
HWe Beca NioAa, NOHWMEHHYIO PE3UCTEHTHOCTL COCYAUCTOV
CeTW NnaLeHTbl nocne noaTeepxaeHHon 3P [14].

Hutpokeua TeMnon — npenapat rpynnbl aHWIMAOB,
C [ENCTBYIOLLMM BELLECTBOM aLeTaMUHO(EHOM, KOTopbI
06bIYHO NpUMEHSNCA ANs Tepanuy ayTOMMMYHHBIX U Bocna-
nuTeNbHbIX 3aboneBaHuid. Mo AaHHBIM nuTepaTypsl, bnaro-
[aps npenapaty yBenuumBancs Bec NyioAa v oNA BbiXKBa-
toLiero notomcTBa [7].
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B HacTosllee BpeMs NepcrneKTUBHLIM HanpaBieHUeM
B m3yyeHun npuumnH 3Pl ABnseTca oueHKa BamsHUA dakTo-
POB poOCTa Ha pa3BuTME MniaueHTsl U nnoga. WssectHa du-
3Mon0rvyecKan pofb NialeHTapHoro ropMoHa pocta (PGH)
BO BpeMs BHYTpuyTpobHoro passutua nioga, a GH2, B ceoto
oYepefib, OTBEYAET 3a POCT MJIEKOMUTAIOLLETO B JanbHei-
weM. bbinm onucaHbl 2 ocHoBHbIX BapuaHTa GH2, onpege-
neH nonuMopdusm (rs2006123). 31o uccnenoBaHue, Kotopoe
B pasHble roabl npoBoauv R. Zhao et al., B. Borzsonyi et al.
[25], Y. Timasheva et al. [26], LeMOHCTPUpPYeT CBA3b MeXay
MnnaLeHTapHbIM BapuaHTOM reHa U NporpaMMMpoBaHNEM po-
CTa B CTapLUeM BO3pacTe.

N3meHeHWe npomyKuMM COCYAMCTO-3HAOTENMANBHOIO
dakTtopa pocTa (CIDP) conpoBoKpaeTca naTtonoruen aH-
rMOreHe3a NiaLeHTbl U QYHKLUMOHANBHBIMU HapYLIEHWAMM
Tpodobnacta. lpu rMNOKCUM NPOMCXOAMT yBeNMYEHWE Bbl-
paboTKM BacKynoTponuHa u daktopa pocta nnaueHTsl (OPM).
WMeeTcs npsMas 3aBUCMMOCTb MeXAY CTeNeHbl0 XpoHMYe-
CKOM (eTonnaLeHTapHOW HefoCTaTOYHOCTU U MOBbILIEHWEM
ypoBHs CIOP u obpaTHo nponopuuoHanbHas 3aBUCMMOCTb
¢ yposHem OPI1[10, 27, 28].

bbino usyyeHo BamsHWe reHHon Tepanuu IGF-1 Ha Bec
MN0Aa, NNALEHTbI, NeYeHW, CepaLa, NErKUX U OMNOpHO-ABK-
raTeNnbHOro annapata KponuKoB ¢ MogenvpoBaHHoi 3PI1.
JKcnpeccus benka mocne mepeHoca reHa Habnwopanach
yepes 48 y mocne reHHoiA Tepanuu. Y HOBOPOXAEHHBIX Kpo-
nmkoB ¢ 3P, N0 CpaBHEHWIO C KOHTPOJILHOM TPynmnon, ne-
MOHCTPMpOBanach 3Ha4MTeNbHO MeHbLLAsA Macca nioga, nia-
LLeHThI, MeYeHH, JIETKUX 1 OMOpHO-ABUraTeNIbHOro annapara.
Bec nnopa, neyeHn 1 onopHo-ABUraTeNbHOro annapara bbin
BOCCTaHOBJIEH 10 HOPMAJIbHOO (CPABHUMOTO C KOHTPOSIbHOVA
rpynnom) ¢ NOMOLLbK BHYTPUMALLEHTapHOM FeHHON Tepanuu
Ad-IGF-1 (p < 0,01) 6e3 u3MeHeHWs Beca nnaLeHTbl. MHTpa-
nnaLeHTapHas reHHas Tepanus — 370 HOBas CTpaTerus neye-
Husa 3P, BbI3BaHHOTO NylaLeHTapHOM HeLOCTAaTOHOCTLIO [16].
PaspaboTka HeBupycHoit poctaBku reHa IGF-1 ¢ ucnonb3o-
BaHWEM NyaueHToCrneLMUYHBIX NPOMOTOPOB MOTEHLMANBHO
MOXKET CBECTU K MUHUMYMY TOKCUYHOCTb [J191 MaTepu 1 Miofa
1 0BNerynTb KIIMHMYECKYI0 peanm3aLmio HOBOM Tepanuy.

Ba30,D,W'IaTaT0pr

MprHMMas BO BHUMaHWe HapyLIEHWEe PEMOLENUPOBaHUA
CNMpanbHbIX MaTOYHbIX apTepuUi Kak MnatodU3Moruyeckuii
(aKTop NnaueHTapHOW Hef0CTaTOYHOCTH, MOXHO YTBEpPHK-
AaTb, YTO rpynna Ba3o4MNaTaTopoB NOTEHLMaNbHO crocobHa
CTaTb O[HOW M3 YCNELLHO NpUMeHseMbIX Npu iedeHun 3PT1.

L-aprunuH (Arg), HesameHUMas Ans NAoLa aMUHOKMCOTa
[11], npepawwecTBeHHNK cuHTe3a okeupa asora (NO) u nonua-
MUHOB B KneTKax [12]. NO ABnseTcs 0CHOBHBLIM COCYROpacLm-
PSIOLLMM CPELCTBOM 3HACTENUATBHOTO MPOMCXOXAEHNS, TOr-
Aa KaK NoiMaMuHbl — KJToueBble perynstopbl cuHTesa [HK
u 6enka [12]. CnepoBatenbHo, Arg MOXET UrpaThb peLuatoLLyo
pofib B pOCTe MiaLeHThl (BK/OYas pocT COCYLOB), MaTou-
HO-N/aLEHTapHOM KPOBOTOKE W, CriefoBaTebHO, Nepefaye
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nuTaTeNbHbIX BELLEeCTB T MaTepu K nnogy [10]. 0BHapy»eHo,
YTO HEAOCTATOYHOE NUTaHWE MaTepu CHUKAET KOHLIEHTpaLWIO
Arg B nna3me KpoBu MaTepu U nnoga bepeMeHHbIx oBel [13].
WHTepecHo, yto npsMas uHQY3us Arg B BedpeHHyl BeHy
nnoja B TeyeHWe 3-4 Y yBenuuuBana HakornseHue 6Genka
B OpraHm3Me nnoga osubl [8].

MepopanbHoe BBeAEHME LMTPYIIMHA YNydyllaeT pocTt
Mniofa M KayecTBO NnaueHTbl Ha KpbicuHoi Mogenu IUGR
(3apepxka BHyTPUYTPOOHOMO pa3BuTUA), BbI3BAHHOW HWU3KO-
benkoBoii aneToi. MoKasaHo, YTO LMTPYNAMH YBENNYMBAET
aKkcnpeccuto 1gf2 1 akcnpeccuio KNoYeBbIX reHOB NiaLeHTap-
HOro aHrmoreHesa [9].

AHTUKOArynsHTbl

Mo pesynbTataM HONBLUMHCTBA MUCCNEA0BAHUN Ha UBOT-
HbIX C006LLaN0Ch 0 NO3UTMBHOM BIUSIHUM Pa3fIUYHBIX aHTU-
KOarynsHToB Ha pocT u pa3suTue nnoaa [24]. 0aHaKo faHHble
B 6ONbLUMHCTBE CBOEM MpefcTaBeHbl Mo 0AHOMY npenapa-
Ty. TpoMbOMOAYNMH NOBbILLAN ACMI0 BbIKMBAEMOCTH MN/1040B,
uHayumpoBan 3kcnpeccuto VEGF [22]. Takoke bbin onmcaH
YBEMNMYEHHBIH NNaLeHTapHO-MaTo4HbIN KPOBOTOK Ha MOLENM
YKUBOTHbIX (KPONMKOB) C noaTteepaeHHoun 3PI1.

HyTpueHTbI

Mo naHHBIM NIUTepaTypbl, areHThbl, XapaKTepu3yloLmecs
KaK HYTPUEHTbI, MOKasbiBanm agdekTuBHoCTb 78 % cnyyaes
B MNiaHe YBENWYEeHMs Beca N/ofa W MoBbILAIW NoKasaTenu
BbkMBaeMocTh Ha 10 % [29].

AMWHOKMCTIOTBI, BK/IOYas TaypwH, JKWU3HEHHO BaXKHbI
LN pocTa M0La, a HYTPUEHTBI, TaKWE KaK (honmeBas KUCOTa,
YKeneso, LMHK, X0NIMH, 0CODEHHO 3Ha4YMMO BAIMSIIOT Ha Pa3Bu-
TWe ronoBHoro mMo3ra nnoga [5]. K coxanenuto, To4HbIX AaH-
HbIX 06 ONTUMabHBIX J03MPOBKAX BBOAMMBIX aMUHOKUCIIOT
HeT [28]. M. YupuKoB 1 Ap. OnNUCLIBaNM METOAMKY JIEYeHUs
3a/1epKKW BHYTpUYTPOBHOro pa3suTMsA Niofa nocpencTBoM
MepMaHEHTHOr0 BBEAEHWUS! AMUHOKUCIIOT W MTIOKO3bl UHTpa-
yMounuKaneHo [27]. Takon cnocob [OCTOBEpPHO yBenMuYMBaN
CPOK 6epeMeHHOCTH, 0JHaKO NpUBOAMN K AucbanaHcy KoH-
LiEHTPaLMM aMMHOKUCIIOT B KPOBM Niofa, NoToMy bbin che-
NaH BbIBOL 0 TOM, 4TO MMEKLLMECS Cernyac Ha pbiHKe COCTaB
npenapaTtoB aMUHOKWUCNOT A0MXKeH BbITb nepecMoTpeH [26].

TaypuH “cnonb3oBascs B KadyecTBe HYTpueHTa Yy bepe-
MEHHbIX CaMOK KPbIC B 3KCMIEPUMEHTE CHUXEHMS KONMYECTBa
MWK U Kanopaxka npu cospanum Mogenn 3PI1. MMpusene-
Hbl [JaHHbIE MO CHUMEHMIO KONIMYECTBA anomnTo30B B KIeTKax
MNaLeHThI, YNYYLLEHWUH HEMpPOHHON pereHepauuy, noBbiLe-
HUI0 NponUdepaLym HEMPOHHBIX CTBONOBbIX KNeToK [15, 17].

CtaTuHbI

V.M. Lord et al. nokasanu a¢deKTMBHOCTb NpaBacTaTUHa
npu ero npuMeHeHun ans nedvenus 3PT, MHAYUMpOBaHHOM
ITIOKOPTUKOMAAMH. [TonoxuTENbHBIE M3MeHeHUst HabnaaoT-
CA B 30He NnaLeHTapHoro NabupuHTa ( N0 AaHHLIM TMCTONO-
TMYECKOro MUCCNefoBaHMA), YyyLIAeTCA CKOPOCTb KPOBOTOKA
B NYMNOBMHe, Macca nnoja 1 cepaeyHan GyHkuma nnoga [18].
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TakuM 006pa3oM, HECMOTPA Ha MOBLILLEHHOE BO3AENCTBUE
[TIIOKOKOPTUKOMAOB Ha NALEHTY W NOA Y KpbIC B 3TOM MO-
LMW 3a[1ePKKN BHYTPUYTPOBHOIO pa3BuTKS, aBTOPbI OTMETH-
JIM BO3MOKHOCTb HUBEJIMPOBATL 3T0 COCTOSHME NpenapaTamy
CTaTMHOBOTO pAAa. 3TV pe3ynbTaTkl NPeAnosaraloT UCMosb3o-
BaHMe CTAaTUHOB B KayecTBe NoTeHUManbHoi Tepanum 3P,

BbiBOAbI

Bce BbllwenepeuncneHHble rpynnbl npenapatoB B ToW
WM MHOW Mepe NOoKa3anu CBoK 3QHEKTUBHOCTL NpU JIEYEHMM
cMoaenmpoBaHHon 3PI1 Ha 3KCnepUMEHTaNbHBIX UBOTHBIX.
0pHaKo pasnnuHble Ou3aliHbl 3KCMEPUMEHTOB, AO3MPOBKM
W YCNOBMS NPUMEHEHUsI NPenapaToB He MO3BONSIOT MPUITU
K OIHO3Ha4yHOMY BbIBOAY. TeMaTWKa TpebyeT AasbHeiLlero
U3y4eHus.

AO0NOHUTENIbHAA UHOOPMALIUA

Bknap aBTOpPOB. Bce aBTOPbl BHEC/N CYLLI,GCTBEHHbIl7I
BKa4 B pa3pa60TKy KoHUEenunu, nposeneHne mnccnenoBaHus
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¥ MOATOTOBKY CTaTbi, MPOYM ¥ 0f0bpunu duHanbHylo Bepcuio
nepen nybnukaumen. Bknag kaxporo asTopa: 0.H. becnanosa,
A A. bnaxeHKo — HanucaHue CTaTby, aHanM3 [laHHbIX, paspabor-
Ka 06LLel KoHLenumu.

KoHdnukT uHTepecos. ABTOpbI EKApVPYIOT OTCYTCTBUE SIBHBIX
W MOTEHLMANbHBIX KOHDIMKTOB MHTEPECOB, CBA3aHHLIX C Myb/MKa-
LiMer HacToALLEN CTaTby.

UcTouHmnk dmHaHcUpoBaHms. ABTOpbI 3asiBAOT 00 OTCYTCTBUM
BHELLIHEro hMHaHCMPOBaHWA NpW NPOBEAEHUN UCCNeL0BaHuS.
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Kadepnpa ¢papmakonoruu

UMnepatopckon Meauko-xupypruueckou akaaeMuu:
nepsbie 100 net (1798-1898)

M.0. LWabaHos

BoeHHo-MeguumHekasn akagemus uM. C.M. Kuposa, Cankr-lletepbypr, Poccus

B cTaTbe paccmaTpuBaeTca UCTOPUA CO3AaHMA W pa3BuTUS Kadeapbl GpapMakonorum Meauko-xupypruyeckoii (c 1881 r. —
BoeHHo-MeauumMHCKOI) akagemMum 3a nepsole 100 net ee cywectBoBaHus. Kadeppa bbina opraHmsoBaHa B 1798 T. Kak ofHa
u3 nepsbix 7 Kadeap akapemuu. Ha Helt npenopaBanack «Materia medica», Unu nexkapcTBeHHoe BeLLECTBOC/OBUE, 00b-
eauHsBLLee Toraa hapMaumio, papMaKorHosuio U apMakonoruio. PaccMaTpuBaeMbli Nepuog, 03HAMEHOBAIICS MOSBIEHUEM
nepBeoro y4ebHuKa no dapmakonorum (A.M. HentobuH, 1827), oTKpbiTMEM NabopaTopuu 3KCNepUMEHTaNbHOW (apMaKonoruu
(0.B. 3abenuH, 1868), HayanoM KpMTUHECKOrO NEPECMOTPa OCHOBHbIX JIEKAPCTBEHHBIX CPEACTB, BXOAALLMX B FOCYAAPCTBEHHYIO
(apMaKoneto TOro BpeMeHH, Ha 0CHOBE WX 3KcnepuMeHTanbHoro uaydeHus (M.M1. CywmHekui, 1876—1889), noapobHbIM onuca-
HWEM NpUHLMNA YCNOBHBIX pedneKCcoB A1A U3ydeHUs cekpeLmy nuieBapuTenbHolx xenes (.M. Maenos, 1895-1897) u apyru-
MW 3HAYMMbIMW Hay4HBIMU W Negaroryeckumm cobbituamu. B XIX B. hopMupoBancs NoHATMIHBIA annapaTt dapMakonoruu, ee
Hay4Has MeTofo/10rus, KoTopas Havbonee ApKo NposiBunack yke B Havane XX B. ctapanuamu H.MN. Kpaekosa, C.B. AHnykoBa
M UX Hay4HbIX nocnepoBatened. OfHako paboThbl, BeiNonHeHHbIe Ha Kadeape dhapMakonorv B XIX B., He cTaHOBUAMCh Npea-
MeTOM aHanu3a, bonbLUeil YacTbio LWL YNOMUHAMK NEPCOHaNWM JWLL, ee BO3MABNSABLUMX M UX KOHKPETHbIE, NPEXae BCEro
nefaroruyeckue, ycnexu B OMNenHbIX U3faHusax akagemun. BocnonHuts 310T Npoben v npegHasHayeHa JaHHas CTaTbA.

KnioueBble cnoBa: MeauKo-xvpypruyeckas akagemus; Kadeapa dhapmaronoruu; uctopus; XIX Bek; HaydHoe passuTue.
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Historical Article

Department of Pharmacology at the Imperial Medical
and Surgical Academy: The first 100 years (1798-1898)

Petr D. Shabanov

Kirov Military Medical Academy, Saint Petersburg, Russia

This article discusses the history of the creation and development of the Department of Pharmacology of the Medico-
Surgical (since 1881 Military Medical) Academy for the first 100 years of its existence. The department was created in 1798 as
one of the first seven departments of the academy. It taught materia medica, or medicinal substance, which then combined
pharmacy, pharmacognosy, and pharmacology. The period was marked by the appearance of the first textbook on pharmacology
(A.P. Nelyubin, 1827), opening of the laboratory of experimental pharmacology (0.V. Zabelin, 1868), beginning of a critical revision
of the main drugs included in the state pharmacopoeia of that time, based on their experimental studies (PP. Sushchinsky,
1876—1889), a detailed description of the principle of conditioned reflexes for studying digestive secretions (I.P. Pavlov,
1895-1897), and other significant scientific and pedagogical events. In the 19th century, the conceptual apparatus of pharmacology,
its scientific methodology, was formed, which was most clearly established at the beginning of the 20" century through the
efforts of N.P. Kravkov, S.V. Anichkov, and their scientific followers. However, the works performed at the Department of
Pharmacology in the 19th century were not analyzed in detail by anyone; for the most part, they only mentioned the personalities
of the people who headed it and their specific, primarily pedagogical successes. This article is intended to fill this gap.
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HISTORY

BBEJEHUE

B 2023 r. ucnonnsetcsa 225 net co3aanus MiMnepaTtopckon
MeauKo-xupypruyeckon akagemuu. B uncne nepsbix 7 Ka-
(enp npum opraHusaumm akagemum bbin BelLeneH Kypc «Ma-
teria medica», 00beauHABLLMIA B TO Bpems dapMauuio, dap-
MaKorHosuto 1 dapmMaronoruio. locnefHss ocHoOBbIBaNach
Ha MPUHLMMAX MCMONb30BaHWSA MPEX/e BCEro HaTyponatu-
YECKWX CPEeCTB PacTUTENBHONO, XMBOTHOO W MUHEpasbHOTO
npomcxoxaenus [1]. besycnoBHo, LOMMHMPOBANO UCMONL30-
BaHWe pacTUTENBHOIO Chipbsl, MOITOMY NPW MpenojaBaHuu
«MaTepuu MeAMKW», OCHOBHOE MECTO YAENANN U3YYEHMIO
CBOMCTB IEKApPCTBEHHbIX pacTeHuit. lpu akapemum bbin pas-
BuT boTaHWMueCKWiA caf, TAe CTYAEeHTbI (CnylwaTtenu) camanm
NIeKapCTBEHHbIE PACcTeHUS, YXaXMBanm 3a HUMM, cobupanu
W MONYYanu W3 HUX Cbipbe NS MPUrOTOBNEHWUS NIEKAPCTB.
370 NpopoMKanock GakTMHeCKn Lo BTOpoi nonosuHbl XIX B.,
Korga ctano hopMUpoBaTbLCA SKCNEpPUMEHTaNbHOE Hanpase-
Hue B papmMakonoruu. CrapaHusmm P. byxreiiMa B TapTyckom
(tOpbeBckoMm) yHuBepcuteTe (1847) u, noske, 0.B. 3abennHa
B MeuKo-xmpypruyeckoii akagemum (1868) bbinm yupexae-
Hbl NepBble 3KCNepUMeHTabHbIE hapMaKonoruyeckue nabo-
paTopuK, rAe CTalu UCTbITBIBATb HA KWBOTHBIX U ONKUCLIBATb
LEeWCTBUE NNEKAPCTBEHHbIX BELLECTB. 3T0 NM03BONMIIO YaCTUYHO
BbIOpaKoBaTb KaK BpefHble UK DecronesHble 3HAYUTENBHOE
YMCNO NEKapCTBEHHbIX MPenapaToB, BXOAAWMX B (apMaKo-
nem Toro BpeMeHu. Hactb 13 aTux Matepuanos bbina onybnu-
KoBaHa K 100-netuio BoeHHo-MeoMuMHCKOW akagemum [2].
OpHako paboTbl, BbIMONHEHHbIE HA Kadeape hapMaKonoruu

Ta6nuua 1. Mctopuyeckue Bexu pa3BuTA Kadeapbl papMaKosiorm
B 1798-1898 rr.

Table 1. Historical milestones in the development of the Department
of Pharmacology, 1798-1898

[JlaTa nocTaHoBneHMS,
npukas

LLitaT MXA, 1798

HasBaHue kadeapbl, U3MeHeHUs Ha3BaHMA
U CTPYKTYpbI

BoTaHUKKM M «MaTepun MeouKU»
(nocnepHas BrtoYana dhapmaumio,
(bapMaKorHo3uio 1 hapMakonoruio)
06Luen Tepanum U «MaTepui MeLuKa»
(NpenonaBaHMe «MaTepun MefuKa»

U peLenTypbl COeAMHEHO C Npenoaasa-
HWeM obLLen Tepanuu)

LLrat MXA, 1806

BoraHuku n dapmakonorum LLirar, yctaB MXA

ot 28.06.1808
(®apMakonorum ¢ peLenTypor u obLLei LLirat MXA, 1829
Tepanuen
Boranmkm, papMakonorum 1 pelenTypsl
C TOKCUKONOr el

(MapMaKonorum u peLenTypbl (C KypcoM
HaKoXHbIX 6onesHen go 1867 r.)

LLitat MXA, 1838
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aKapemuu po 1881 r.).
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B XIX B., N0 cyTW, NogpobHO HUKTO He aHanM3upoBas, 6onb-
LUeM YacTbio IULLb YNOMUHAK MEPCOHANNM NuL, ee BO3rMaB-
NSABLUMX U MX KOHKPETHbIe, MPeX/e BCero negarornyeckue,
ycnexu B 06uneliHbix n3gaHusx akagemum. [loatoMy Ml pe-
WKW [aTb UCTOpUOrpaduueckuid cpe3 pasBuTus Kadeapbl
(apMakonorum BoeHHO-MeMUMHCKOW aKajeMuu B CBSI3W
C pasBMTUEM MeIMLMHCKOMN HayKu W coumanbHbiMK npeobpa-
30BaHMAMM 00LLLeCTBA B KOHKPETHbIE UCTOPUYECKWE NEPUOADI
(koHew XVIII — nepsas nonosuHa XIX B., BTopas nonoBuHa
XIX Beka — Hauano XX B., COBETCKMI nepuop, KoHew, XX B.,
nepcnekTuebl pa3sutus B XXI B.). 3T nepuopbl cyLiecTBeH-
HO OT/IMYAKTCA APYr OT pyra He TONbKO UCTOPUYECKUMM CO-
ObITUAMK, HO M KOHLENTyaNnbHbIMW NOCTPOEHUAMU Hay4HOIA
MbICNIM CBOEro BpeMeHu. [epBast U3 cepuy cTaTeil NOCBSALLEHA
nepvogy 17981898 rr., oxsatbiBatowemMy 100-neTHto0 ucto-
puto Kadenpbl GapMakonorum.

[lns Toro ytobbl onucbiBaeMble B CTaTbe MCTOpUYECKUe
W HayyHble CBELEHUS Jlerye BOCMPUHUMANUCh, NpUBELEM
OCHOBHbIE Bexu pa3suTuA Kadepopbl dapmakonorum Boek-
HO-Me[MLMHCKON akageMum (Tabn. 1) u patel pykoBoacTBa
Kadenpon 3aBeayoLmmm (Tabn. 2).

WcTopuyeckue npesnocbUiku
BO3HMKHOBEHUS MeaUKO-XMPYpryecKou

akagemuu (XVIII B.). Materia medica
KaK BpayebHas aucumnimHa

Kak ynomunanocb Bbiwe, Kadeppa dapmakonorum
BoeHHO-MeUUMHCKOWA aKafieMWUW OTHOCUTCA K YMCiy ucTo-
PUYECKUX, MOCKOJIbKY OHa Nof, Ha3BaHueM «Materia medica»
BXOAMNA B 4YuCNO nepBblX 7 Kadeap npu yupexpaeHuun
B 1798 r. Menuko-xupypruyeckoit akagemun (nepeume-
HOBaHHO! B 1881 r. B BoEHHO-MEAMLIMHCKYI0 aKageMuio).

Tabnuua 2. Pykosoautenm kadeapbl papMaronoruu B 1798-1898 rr.
Table 2. Heads of the Department of Pharmacology in 1798—1898

M®aMunus, uMsa, oT4eCTBO [oAbl U3HU ro::;éx(:_
Punrebpoiir MoraH XpuctvaH 1754-1802  1799-1801
Cmenosckuii TuModeii AHapeesumy 1772-1815  1802-1808
CredaH ®pupopmx XpucTmaHoBUY 1757-1814 1808
Pynonb¢ MoraHH-TeHpux 1754-1809  1808-1809
MNetpoB A3oH Bacunbesuy 1780-1823  1809-1823
HentobuH AnexcaHap Metpouy 1795-1858  1824-1829
KanuHckuii-lenvta Ocun Qepoposuy 1792-1858  1829-1833
Cnacckui WeaH TuModeeBuy 1795-1861  1833-1838
[opsHuHoB Masen ®egoposuy 1796-1865  1838-1851
Kynnakosckuii [eHpux Kasumuposny  1802-1871 18511867
3abenuH Ocun BukeHTbeBUY 1834-1875  1868-1875
CywwmHckmi Metp MeTtpoBuy 1842-1894  1876-1889
Maenos WBaH MetpoBuy 1949-1936  1890-1895
Koctioput CrenaH [IMutpueBny 1853-1898  1895-1898
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VICTOPUA APMAKOIIONMN

ToyHee, «MaTepuio MefyKy» Hayanu Mpenoaasatb B YKCe
nepBebix / AMCUMMIUH, NocKonbKy B KoHue XVIII — Havane
XIX B. TaKoro noHsATHA, Kak «Kadeapa», B MemmnKo-xmpypru-
YeCKOW aKafieMuK He CyLLeCTBOBa0. MeauKo-xupypruyeckas
aKafieMvis BO3HWKNa Ha base CaHKT-lletepOyprckoro Bpayeb-
HOTO Y4WIULLA MpU ero CAMaHUM ¢ KpoHWwTaaTcKuM Bpaveb-
HbIM yuunuiueM. [pu 3ToM BbIN coxpaHeH npenojaBaTefb-
CKWI cocTaB, M nepBoHadvanbHo (oo 1808-1809 rr.) obyyeHme
B aKafieMuu BeSIoCb Mo NporpamMMe 1 y4ebHbIM nniaHaM yKa-
3aHHBbIX Bpa4yebHbIX (MeLUKO-XUPYPrudeckux) yumnuy,. Oak-
TUYECKU YupexaeHne MenuKo-xupypruyeckon akagemmu
03HaMeHOBasoCh MOCTPOAKON HOBOMO 3[aHuUA (B HacTosiLLee
BpEMS B HEM pacriofiaraeTcs ynpasfieHUe aKafeMum) no cre-
UManbHoMy yKasy umnepatopa [laena |. BpauebHble yumnuiua,
B CBOK 04epesb, bbinu co3faHbl Ha 6ase nekapckux (rocnu-
TaNbHbIX) WM MEAUKO-XUPYPrUYECKMX LUKOJM, CYLLECTBO-
BaBwMx npu CaHKT-leTepbyprckoM CyxomyTHOM W BOEHHO-
MOpCKuX (agmMupanTeitckux) rocnutansx CaHkT-leTepbypra
n KpoHwrapara. BpayebHoe yumnuwe B Cankr-lleTepbypre
BO3HWKJ/IO MYTEM CNUSHWSA JIEKAPCKUX LIKOA MpU CyXOMYTHOM
1 agMupanteiickoM rocnutansax CaHKT-leTepbypra.

BaxHo oTMETUTb, YTO C MOMeHTa 00pa3oBaHus NieKap-
CKMX (rocnuTanbHbIX) WKon B 1735 . no cyTv BedeT Hadano
CUCTEMA He TONbKO BOEHHO-MELMLMHCKOrO, HO M BoobLLE Me-
JVLMHCKOro 06pa3oBaHus B Poccum, NOCKOMbKY MeLMULMHCKUI
dakynbTeT MOCKOBCKOTO yHUBEpCUTETa BO3HUK no3xe (1755)
1 BHec B XVII| B. 3HaUNTENbHO MEHBLUMIA BKNTaf, B MOArOTOB-
Ky MeOWLIMHCKWUX KafpoB. V3BecTHbI, HampuMep, rofpl, Korga
Ha takynbTeTe 6bi1 Bcero oauH obydatowmiics. B 1o e Bpems
B JIeKapCKuX (rocmuTanbHbIX) LUKOMIAX, a 3aTeM W BpadebHbIx
YUWMLLAX LINA NOCTOSHHAA W N/0A0TBOPHAA MOAFOTOBKA OT-
e4eCTBEHHBIX BpaYeii (NeKapem), KoTopble MoHa4any npoxo-
OV CTaXKMPOBKY 3a rpaHuLen ANs Noy4eHUs JOKTOPCKOo
JVNIoMa, a 3aTeM AMMIOMbI CTa/iM BbigaBaTbea B Poccum
no 3aseplueHnn obyyeHus. bnarogapsa ToMmy, uTto, B OT/M-
uMe 0T 3anafHOeBPONENCKUX YHUBEPCUTETOB, MOCTUTANbHBIE
LKOMbI 1 BpayebHble yuunmuwia obecrneymBany BbIMyCKHUKaM
He TONIbKO TEOPETUYECKYHO, HO M XOPOLLIYH0 NPaKTUYECKYI0 Nof-
FOTOBKY, OTEYECTBEHHbIE AMMIIOMbI CTaM LEHUTLCS AAMKE BhbILLE
MHOCTPaHHbIX. CBMAETENbCTBOM 3TOMY SIBNAETCA TOT (aKT,
uYTO Bpau, NpUeskaBLLMe B PocCuio M3-3a rPaHMLbI, JOMKHBI
Bbinn chaBaTh CreLmManbHbIA 3K3aMeH A NMoayyYeHUs npasa
Ha MpaKTuuecKylo AesiTenbHOCTb B PoccuitckoM rocypapcTse.
B rocnutanbHbix WKonax M BpayebHbIX yuunuilax pabotanm
nyywme B Poccum cneumanucTbl — Bpauu, a TakKe npeno-
[aBaTeNv, B TOM YMCIE U «MaTepun MeuKM». B cBAi3n ¢ 3Tum
npeacTaBnseTca LienecoobpasHbiM KpaTKo OMMcaTh, Kak ocy-
LLECTBNANOCH TOrAA NPenofiaBaHue JaHHOW AUCLMNIVHBI.

«Martepus Meauka» B XVIII B. kpoMe dapMakonoruv BKIIHO-
yana TaKkxe apMaKorHo3mio (HayKy 0 JIeKapCTBEHHOM Cbipbe
PaCcTUTENBHOTO M YKMBOTHOTO MPOUCXOXAEHMS) U hapMaLmio
(HayKy 06 M3roToBNEHUM NIEKAPCTB). HacTo «MaTepus MeamKay»
npernojaBanacb COBMECTHO ¢ HOTaHUKOM W XUMWelA, YTo bbino
06yC/0B/IEHO PacTUTENBHBIM NPOMCXOXAEHUEM DOMbLUMHCTBA
MeIMKaMEHTOB TOT0 BPEMeHU 1 He0BX0AMMOCTbIO [1S1 BpaYa,
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0c006EHHO B BOEHHO-MONIEBLIX YC/IOBUSX, CAMOMY FOTOBMTb
MHOrMe fIeKapcTBa M3 LOCTYMHOMO MeCTHOro cblpbs. loHa-
Yany cneumanbHble NPenofaBaTeNi Kakux-ambo amcumnamH
B FOCMUTasbHbIX LWKOMax He bbinn npesycMotpeHsbl. 06yyeHne
BEIOCb B X0e MPaKTUYeCKOW JeATeNbHOCTM Bpayei 1 ante-
Kapei rocnuTanei, B 4aCTHOCTH, 0653aHHOCTH NpenoAaBaHms
«MaTepun MeauKU» BMEHSANUCH [MaBHOMY [OKTOpY W anTe-
Kapto. B mHcTpykumm 1735 . npeanucbiBanoch, «...4T06bI
anTeKapb XMPYPru4ecKUM Y4YeHWKaM MefMUMHCKYH MaTe-
U0, MEcTo, re Hafnexalume K ToMy BELLW pacTyT, HaTypy
UX U COCTaBNSiEMble M3 OHOW HapJieXkallme MeayKaMeHTh,
ocobnuBo Te, KOTOPbIE NP0 apMMI0 M BO (IOT OTMYCKAIOTCS,
TILaTeNbHO [JEMOHCTPUPOBAN M WX MpUYrOTOBEHME MOKa-
3blBa, TaKOX YYEHWKOB B (apMaLieBTUYECKUX Nnabopaumsx
HaBbIKany». [NaBHOMY e JAOKTOpY Ha perynspHbix pasbopax
«TOJIKOBAaTb O BCEX Y/leHax M 0 DOONe3HsX W 0 JieKapcTBax,
MPUCTOMHBIX K TeM bonesHam» [3].

MepBbIM W NOHaYany eUHCTBEHHLIM CMELManbHO Ha3Ha-
YeHHbIM NpenoAaBaTeNieM BCEX BaXHEMLLMX U3y4aeMbIX UC-
UMNNIMH «MaTepum Mefuku» ctan npodeccop N.@. Lpeinbep
B 1742 1. OH 6bin 06s3aH 0byyaTb B rocnMTanAx y4eHUKOB
W NOAMEeKapen exeAHeBHO MO 2 yaca He TONIbKO TeopeTuye-
CKOM W NMpaKTUYECKOW XMUPYPruM, HO U «MaTepun MeauKa.
B «MHcTpykumn npodeccopy xupyprum B 060mux CaHKT-
MeTepbyprckux rocnutansax aoktopy U.0. LWpenbepy» npen-
MUCLIBaNOCh: «Npoeccopy e XUpYprum nokasblBaTb B Cay
pacTyiue oduUUMHaNbHBIE TPaBbl, KOrAa BpeMs rofa To J0-
NYCTWT... W TOJIKOBaTb KOMMO3WULWM, NOPLMN U EiCTBUSA TeX
MeO1KaMeHTOB, KO M0 OpAMHAPHOMY KaTanory B MoJIKOBbIE
ALMKM U NP0 afMUPanTENCTBO OTMYCKAKOTCAY.

lMonoxeHne c npenogaBaHWEM «MaTepuu MeLyKW»
YAYYLLMAOCh MOC/e BBELEHWA B LUTAT rocnutanen B 17594 r.
[OMKHOCTM MNTaALIero AOKTOpa, OAHOM M3 rMaBHbIX 00513aH-
HOCTeli KOTOpOro CTajo NpenojaBaHWe 3TOr0 MpenMeTa,
a TaKke bnarofaps NpUHATMIO TBEpLOW y4ebHOI NporpaMMbl
C BBEAEHWNEM CUCTEMBI MOCTOSIHHBIX IK3aMEHOB, Ha KOTOPbIX
B COOTBETCTBUW C MHCTPYKLMEN 00M3aTesbHO [OMKHO bbino
MPOBEPATLCA 3HaHME «MaTepuu Meguku»: «[lpu Bonmpocax
0 BHYTPEHHWX U HapYXHbIX 0BLIKHOBEHHbIX BonesHsx cnpa-
LUMBATb... 0 NOTPEOHbIX JieKapcTBax, o cune, AeUCTBUM, CO-
CTaBNEHWUM U NPOMOPLMM B COCTABNEHUM UX U CKOJIbKO 4acTo
KOrfla AaBaThb [OJIKHO W CKOJIbKO KaKOro fieKapcTea 0cobeH-
HO NPOAO3UPOBaTb HALEXUT». B COOTBETCTBMM C MPUHSATOV
nporpamMoii 7-netHero obyueHus «Matepusi MefuKa» npe-
nojaBanack B 0OCHOBHOM B TeueHue nepsbix 2 JieT. B nocne-
AyloLieM 3HaHre GpapMaKonorum yKpenisnoch Npu U3ydeHun
BHYTPEHHUX bonesHei.

B npouecce npenopaBaHMs «MaTepuu  MeLUKU»,
KaK W [Opyrux npenmeToB, bonbluoe BHUMaHWe YAENsnoch
WHOMBUAYaNbHON MNpaKTUYecKoi paboTe, B 4acTHOCTMH,
Ons obyyeHus papMauMu yYeHUKW No ABOE NpUKpenns-
nncb Ha Mecsil, K anTeke. Bce 6onee BbICOKMM cTaHoOBUANCA
1 TEOPETUYECKMI YPOBEHb NMPenofaBaHus. Yyalumecs xvpyp-
TMYECKMX LUKON 0BecneynBanmchb JyuYlIMMM eBPOMENCKUMH
YHUBEPCUTETCKUMM YuebHMKaMM Mo «MaTepuy MegyKe» Toro
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BpeMeHu. Tak, U3BeCTHeWLWM yuebHUK «MaTepus Meauka»
K. bypraea 6bin otneyataH B Kenurcbepre no cneumnansHoMy
3aKasy ANS roCnuTabHbIX LWKO, U ero NpoAaBany yyalumMcs
M0 HEBBLICOKOW LieHe UN laxe BblgaBanu becnnartHo Heumy-
MM yyeHukaM. No3gHee ncnonb3osancs yuebHUK «Matepus
MeauKa» 3HamenuToro K. JTunHes.

CoBepLLEHCTBOBaHWE NPENoAaBaHUs «MaTepuu MeauKn»
B CaHKT-lleTepbyprckux rocnuTanbHbIX LUKONAX BO BTOPOW
nonosuHe XVIII B. cBA3aHO C MMEHaMM U3BECTHBIX PYCCKMX
Bpaveii u pestenei Hayku: O.T. Tuxopckoro, H.K. KapnuHcko-
ro, I.®. Cobonesckoro, M.M. Tepexosckoro 1 H. M. Makcumo-
Buya-AmMboguka.

MepBbIM pycCKUM MpenofaBaTeneM «MaTepun MeuKU»
ctan B 1765 r. ®omMa TuModeeBny Tuxopckuit. CbiH CBALLLEH-
HWKa, OH 3aKOHUMN Kypc 00yyeHus B LiKone npu CaHKT-
leTepbyprckoM agMupanTeidcKoM rocnutane, bbin npousse-
[EH B JIEKapu U B YMCNe NYYLUMX BbIMYCKHUKOB HanpaefeH
3a KaseHHbIN cyeT B JlenaeHckui yHusepcuteT (lonnaHams)
ANs yCOBepLUEeHCTBOBaHNA 3HaHuii. lonyuns B Jlengene
OOKTOPCKMIA aunioM U BepHyBwick B Poccuio, O.T. Tuxop-
CKWW ObiN onpegeneH Ha cnyxby npenogasaTeneM «Mare-
pun Meamku» oboux CankT-letepbyprckux rocnutaneit. Emy
Obino nopyyeHo NpoBoAUTb 0by4eHWe AaHHOW AUCLMNAMHE
He MeHee 4 pa3 B HefleNio Ha PYCCKOM A3blke. Bnocneactaum
(1767) @.T. TuxopcKui, «bonee MMEBLLMIA CKITOHHOCTb K NpaK-
TMKE MELMYECKOW», NepeLLen Ha neyebHyto paboTy u 3aHu-
MaJi, B YaCTHOCTM, JOMKHOCTb [N1aBHOMO AOKTOpa (HavanbHUKa
M0 COBPEMEHHBIM MOHSATUAM) CYXOMYTHOIO FOCMMTans, Ha Ko-
TOpou npuHec 6onbLUyi0 NoMb3y 0TEYECTBEHHOW MeLULMHE.

CyLecTBEHHOE NOBBILLIEHME YPOBHSA 0By4YeHUs «MaTepum
MeauKu» U BotaHuku Hadanock ¢ 1775 r., Koraa K npenoga-
BaHWI0 3TMX npeaMeToB npuctynun Mpuropuii ®epoposuy Co-
BoneBCKUIA, NPOLLEALLIMIA CNOXHBINA NYTb OT NeByero B Mockee
1 yyeHuka Tpomue-CeprueBoin ceMuHapum o npodeccopa
CankT-lleTepbyprckoro BpayebHOro yumnmiia. BeinycKHUK
wkonbl npu CaHkT-leTepbyprckoM cyxonyTHOM rocnuTane,
OH nocnie cTaxupoBku B lapmke u JleiineHe u nonyyeHus
[OKTOPCKOTO AMMIOMA BbiN Ha3HaYeH «/IEKLMOHHBIM JOKTOp-
oM» B 0bonx CaHkT-lleTepbyprckux rocnutansx.

[.®. CoboneBckuii NpUHAN Takke 3aBefoBaHue CaHKT-
MeTepbyprckmM 6oTaHUYECKUM CafioM, rae perynspHo npo-
BOAMN NPaKTUYECKUe 3aHATUA, KOTOPbIM Npuaasan bonbLuoe
3HaueHune. 060CHOBLIBas 3HAYMMOCTb NPAKTUYECKUX 3aHATUN
B CBOEM panopTe, OH N1can, YTo « s AeMOHCTPALMM Kak bo-
TaHMKM, TaK 1 MaTepun MeduKM NoTpebHbI pasHble 06BLEKTHI,
Be3 KOTOpbIX HE MOXHO SICHO OHBIX HayK pasyMeTby. Bobiga-
foLumecs Tpyabl B 061acTi 60TaHMKM, B YaCTHOCTU [1BYXTOM-
Haa «CaHKTneTepbyprckas gnopa» — pe3ynbrar 24-neTHUX
uccnenosanuin, — caenanu umsa O, CobonescKoro 3Hame-
HUTBIM. PesynbTathl ero pabot oKasanuch BaXHbIMU 1A 3a-
MEHbI MHOCTPAHHOTO JIEKaPCTBEHHOIO ChIPbSi 0TEYECTBEHHBIM.

MpeeMHukoM [.®. CoboneBcKoro B rocnuTanbHbIX LUKONAX
1 botaHnueckoM capy ctan MapTeiH MatBeeBuY TepexoBCKui,
TaKKe BbIMYCKHUK WKonbl npu CaHKT-[leTepbyprckoM cyxo-
nyTHOM rocnutane. 3a cBoii cyeT B 1770-1775 rr. oH npoLuen
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YCOBEpLUEHCTBOBaHWE B HayKax 3a rpanuueid, B Ctpacbyp-
re, U Moay4un JOKTOpCcKWiA gunnoM. B 1782 r. oH npuHsan
y [.0. CoboneBckoro npenofaBaHue HOTaHUKM U «MaTepuu
MeOuKku», a B 1786 T. 3aHAN momkHocTb npodeccopa bora-
HUKK, «MaTepuu Meauku» n xummun CankT-lletepbyprckoro
BpayebHoro yunnmwa. Hambonee 3HauMTENbHBIM Hay4HbIM
TpyaoM M.M. TepexoBCKOro ABNSETCA KIAacCMYECKUN KaTanor
CaHkT-lleTepbyprckoro botaHuyeckoro cafa. boina nssectHa
1 HanucaHHas M.M. TepexoBCKUM ans nonynspu3aumm 3Ha-
HWN O NIEKApPCTBEHHBIX pacTeHWsX nosMa B cTuxax «[lonb3a,
KOTOPY!0 PacTeHWsi CMEPTHBIM MPUHOCAT».

«Matepuio MeuKy» TaKKe HeKOTopoe BpeMsi npenoaaBan
M3BECTHEMLUMIA aKyLIep M CMELManuCT Mo NeKapCTBEHHBIM
pacTteHuam Hectop MakcumoBuy MakcumoBuy-AMboauK,
onybnvKoBaBLUMIA 4-TOMHOE PYKOBOACTBO MO QuToTEpanuu
«BpauebHoe BelLeCcTBOC/IOBME MM ONKUCAHME LiETUTENBHBIX
pacTeHuit». B HeM onucaHbl 123 neKapCTBEHHbIX pacTeHuS,
KOTOpble, MO CIOBaM aBTOPa, «CaMOHYXHEWWUMKU U NS
COXPaHEHUs! 3[0POBbA HAWUMONE3HEHLUMMM MOUUTAKOTCA.
H.M. MakcumoBuy-AMboauK BbIN NPOTUBHUKOM LLIMPOKO
MPaKTUKOBABLLErocs B TO BPEMS UCMO0/1b30BaHUS MHOTOKOM-
MOHEHTHBIX JIEKAPCTBEHHBIX COCTABOB, B BOMbLUMHCTBE CRy-
YaeB He MMEBLUMX HAy4YHOr0 M AAXe YUCTO NPaKTUYECKOTO
060cHoBaHMs. CumnTas, YTo NeyeHWe JOMKHO OCYLLECTBASATLCS
B COOTBETCTBMM C peasbHbIMU 3aKOHOMEPHOCTAMY, Onpefe-
NAOLWNAMN TeYeHWe DONe3HM W NpoLecc BbI3AOPOBEHUS,
OH Mucan B CBOEM pyKoBoacTBe: «YeM Kopoue BymyT Bce
BpayebHble NpeanucaHus, TeM MEHee MHOTOC/0BHbI BymyT
anTeKapcKue feKapcTBeHHble COCTaBbl, YeM 6onblue ¢ npu-
popoi cornacHo BymeT BpaueBaHMe MPUKITIOYAIOLWMXCS Ye-
noBeyecKoMy pofy bonesHei, Tem bonbLuKX ycnexoB oT Bpa-
4ebHO HayKK W BALLIEH NOMb3bl OT YNoTpebnseMbix NeKapcTs
BNpeab 0XmaaTtb MoxHO». H.M. MakcumoBuy-AMboamk 3a-
HMMaeT 0coboe MecTo B pALY OTEYECTBEHHBIX AeATenei Hay-
KM W NPaKTMYeCcKon MeauuUMHbI. bnecTawmii camopook, Mano
OLEHEeHHbIN Ha PopuHe, yMepLumid NpaKTUYeCKU B HULLETE,
OH, KaK Tenepb COBEPLUEHHO SICHO, BXOAMN B Njesdy CaMblX
BbIAIOLLMXCA EBPOMEACKMX YYeHbIX TOTO BPEMEHMU.

Ewe [o nepBbiX 3KCMEpPUMEHTANbHBIX UCCAEA0BaHMMN,
npoBefeHHbIX B EBpone yxe B XIX ctonetun, H.M. Makcu-
MoBMY-AMBOAMK YKasbiBan Ha HeobOXOAMMOCTb W3y4YeHus
LeiCTBUS NEKapCTBEHHbLIX CPEACTB Ha XMBOTHBIX, @ 33 NoJjI-
TOpa BeKa [0 peanbHOro BblAENeHNUs KNMHUYeCKol dhapma-
KOMOTMM KaK CaMOCTOATENbHON AUCLIMNIUHBI NOAYEPKUBAN
Lienecoobpa3HoCTb NpOBEAEHNA UCMbITaHUI papMaKonoru-
YeCKWX NpenapaToB Ha 3[OPOBbIX IOAAX A0 UX NPUMEHEHUS
y 60NbHBIX.

Okono 10 net npenogaBan B FOCMWUTaNbHbIX LUKOMAX,
a 3aTeM BO BpayebHOM yumnuule «MaTepuio MeauKy» Hu-
KoH KapnoBuy KapnuHcKui, m3BecTHbIM aHatoM, ¢ 1786 T.
npodeccop aHaToMuu, uanonorun u xupyprum. OrpoMHoi
3acnyron H.K. KapnuHckoro 6bino usganve B 1778 . noa-
rOTOB/IEHHOW MOA ero pyKOBOACTBOM MepBoM obLuerocynap-
cTBeHHoi dapmakoneu (Pharmacopoea Rossica), Bnocnea-
CTBUM HEOLHOKpaTHO nepewspaBsaBlueiics. o cpaBHeHuio
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C 3anagHoeBponencKMMM GapMaKonesMn OHa HOCUNa caMo-
BbITHEIN XapaKTep M UMena CyLLecTBEeHHbIE MpeMMYLLEeCTBa
B cucTeMatusaumu. B Heii Bbinn npencTaBneHbl B 0CHOBHOM
OTeyecTBEHHbIe NeKapCcTBeHHbIE cpefcTaa (82 % HaumeHoBa-
Hui 13 408) 1 gaHbl MX pycckue HasBaHus. MHorve npenapa-
Tbl, Ha NPaKTUKE He OKa3aBLUMecs 3PGHEKTUBHBIMM, @ TAKKE
HepauWoHaibHble JIEKApCTBEHHbIE (GOpMbl B (hapMaKoneto
He Bowu. B npeaucnosum k Pharmacopoea Rossica ro-
BopuTCS: «MeMUMHCKas Konnerus, COUMHS CUI0 KHUY, Ha-
3Bana Poccuiickoio [lucneH3atopuero He TONBKO N0 M3JaHUIO
en B Poccum, Kak Mo 03HAYeHMH0 B HEM MHOTMX W3BECTHbIX
LenMTeNbHbIX PacTeHuii, KOW NPOU3BOANUT 3eMAs 0BLIMPHBIS
1 Benmkua Poccuiickus ViMnepu, ¢ noKasaHWeM MecT UMSH
Poccuiickux Noj KakUMW OHM U3BECTHBI TEX CTPaH obuTate-
nam» [2]. B 1782 r. Pharmacopoea Rossica 0bbina nepensaaa,
aB 1798 . BblLLNO ee 3HauUNTENLHO NepepaboTaHHoe U3AaHMe.
B Hero, noMMMO nepeuncneHmns UCTOYHUKOB JIEKAPCTBEHHOMO
CbIpbA ¥ NPOCThIX U COXHBIX NPOMMCEN, KaK M B MEPBOM U3-
AaHuK, Bbinn BKITIOYEHBI TaKKe CBEEHWUS 0 BKYCe U 3anaxe
npenapaToB, AEACTBUM UX Ha OPraHu3M, NoKa3aHMsX K Npu-
MEHEHMIO U [103aX.

TakuM 06pa3oM, faHHOe U3aaHue GapMaKoney BKIKYaNno
B cebA No cywwecTBy U pyKoBOACTBO Mo dapMakonorum. Us-
LaHWe UMeNo creunanbHoe A0MOTHEHUE Ha PYCCKOM A3bIKE:
«06wwwe npasuna, 03HaualoLLMe BpeMs B KOTopoe BpadebHble
npom3pactaHus, bosee LeNMTENbHBIMY CBOMMM CUNTAMM U30-
bunytowwme, cobupatb JOMKHO, TaK JKe Cnocob ux mpuroToB-
neHus n xpaHenusi». B 1802 r. Pharmacopoea Rossica 6bina
MOJHOCTBI0 NepeBefeHa Ha PYCCKMIA A3bIK U M3AaHa nog Ha-
3BaHueM «DapmMakones Poccuiickas um antexan.

Ewe paHee nepsoro uspaHus Pharmacopoea Rossica
bbina onybnmkoBaHa B 1765 r. TakxKe opurmHanbHas BoeHHas
dapmakones (Pharmacopoea Castrensis Rossica), «coaep-
)allas HauMeHOBaHWA U OMKUCaHMe NEKAPCTB, HaXOAALLMXCS
B AILUMKAX XWUPYProB» U COCTaBMIEHHAs Moj, PYyKOBOACTBOM
M.3. Konponaw. BoeHHas dhapmakones cofepana nepeyeHb
MeMKaMeHTOB B 0CHOBHOM OTEYECTBEHHOIO NPOMCXOMEHNS
(80 %), ux nponucw, HacTaBneHWEe Ha PYCCKOM WM HEMELIKOM
A3bIKAX, KaK M NpU Kakux DONE3HAX NPUMEHSATL OTAENbHbIE
NEeKapCTBa, a TaKKe ONUCaHNE HECKONBKUX MELULMHCKUX UH-
CTpyMeHTOB. B cneuymanbHoM ykase MeauUMHCKOI Konneruu
roBOpUNoChb, YTo (hapMaKones cOCTaB/ieHa TakuM 0b6pasoM,
«fabbl NoTpebHbIE BOMHCKUM KOMaHAaM M NIOAAM MefuKa-
MEHTbI 1 MPOYMe BELLM OTNyCKaeMbl bbinu 6e3 usnnLecTsa,
coobpasyscb HacTosiLen HyKAe W NpSMOMY UX [EiCTBUIO
U n3beras KONMMKO MOXHO ynoTpebneHus [oporux BeLLei,
0c06/IMBO JKe MHOCTPaHHbIX». B nanbHeliwem BoeHHas dap-
MaKones M3AaBanacb Kak jononHeHue K Pharmacopoea
Rossica. Kpome Toro, B 1797 1. bbina onybnmkoBaHa «®Dap-
MaKomorus, UAM onucaHue NekapcTe Ans MMnepaTopcKux
Poccuickux cyxonyTHbix BoicK» W. Ennusena.

B 1783 r. bbina u3paHa nepeas BoeHHo-MopcKas dap-
MaKones nof HasBaHueM «AnTeka ana Poccuiickoro ¢nora,
WM POCTIUCb BCEM HYMHBIM NIEKapcTBaM, KOMX MO paHry
Kopabns Ao LecTu MecsLieB BOSKA B KOPabeNbHOM fiLLMKe
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MMeTb JONKHO, paccMoTpeHa 1 anpobuposaHa locypapcTeeH-
Hoit MeamumHckon Konnerven; AwmK usobpeteH M pocnuch
COYMHEHa Ha[BOPHLIM COBETHUKOM U dnota [loktopoM AH-
apeeM baxepaxtoM». ATop 3Toii hapmaronen A.lL baxepaxT,
MHOCTPaHeL, M0 MPOUCXOXAEHNIO, POAMIICS W BCIO KM3Hb Npo-
#un B Poccumn m papmakoneto Hanucan Ha PyccKoM Si3blKe.
OpHoBpeMeHHo BbiLLen nepeBof, BoeHHo-MopcKoii papmako-
neu OTAeNbHOM KHUMOM Ha NaTMHCKOM a3bike (Pharmacopoea
Navalis Rossica).

CyLiecTBeHHbIV BKNag, B NpenofaBaHue «MaTepum Me-
vku» B CaHkT-leTepbyprckoM BpayebHOM yunnmiLe BHeC-
7 1 pabotaBlume B HEM XMMUKM. TaK, BbIAAKLLMIACA XUMUK
akagemuk B.M. CeBeprun noarotosun 1 usgan nepsoe B Poc-
CUM pPYKOBOACTBO Mo (hapMaLieBTUYECKOMY aHanu3y «Cnocob
UCMbITBIBATb YMCTOTY U HEMOAJOKHOCTb XMMUYECKUX MPON3-
BEIEHWA NeKapcTBeHHbIX» (1800).

Takum 06pa3oM, TEOpETUYECKUI YPOBEHb MPenojaBaHus
«MaTepun MELUKW» B FOCMUTaNbHbIX LIKONAX, @ 3aTeM U BO
BpayebHOM yunnmiLe bbin Haubonee BbICOKMM B Poccu 1 He
yCTynan eBpONenCKOMY, 0 YeM CBULETENIbCTBYET, B 4YacT-
HOCTW, Nepenspanue Poccuiickoii dapMakonen B Jlennuure
paxe B 1830 r. bonbluoe 3HayYeHWe NpK NpenocaaBaHUy 31010
npeaMeTa NpuaaBanoch 06y4eHUo NPaKTUYECKUM HaBbIKaM,
OTCYTCTBOBABLUEMY B 3anafHOEBPOMENCKUX YHUBEPCUTETAX.

KpynHas peopraHusaums yvebHoro npouecca, B TOM
unucne U npenofaBaHUs «MaTepuu MefMKWU», COCTOsNach
BO BpayebHbix yuunuwax B 1795 r., Korga B COOTBETCTBUU
¢ «[lpepBapuTenbHbIM NOCTAHOBNEHUEM O LOMMKHOCTAX Y4a-
LUMX W yyaLmxes...» MeguumHCKon Konnermen 6bin ycTaHoB-
NeH 5-NeTHUI CPOK 0BydeHns ¢ npenogaBaHWeM BoTaHUKM
B TeYeHMe nepBbIX 3 JeT, a «MaTepun MefnKa» — BTOPOrO
roga yyebol. Torga xe B LWTaTe BMeCTo 0fHOro npodecco-
pa 6OTaHUKKM, «MaTepun MEUKW» U XUMWUW ObliU BBEAEHBI
[OMKHOCTU ABYX NPOheccopoB: «MaTepun MefIuKn» 1 peLien-
TYpbl, @ TaKKe XMMUN 1 HOTaHUKM.

Takum 06pa3oM, B OTHOLLEHWM NpernofaBaHus «MaTepumn
Meaukn» MeauKo-xupypruyeckas akagemus Hemocpej-
CTBEHHO Be[lET CBOK POAOC/IOBHYI0 OT FOCMMUTANbHbIX LUKON
1 BpayebHbIx yumnmwy XVl B.

Cnemyet noa4epKHyTb, yTo A0 1835 I. noHATUA «Kadeapa»
B MenuKo-XMpypruyeckon akafeMun He CyLLecTBOBano —
BbILENANNCH AMCLMMIIMHBI, KOTOPbIM 00y4anu OpAMHapHbIE
(wTaTHble) Npodeccopa UM 3aMeLLaloLLMe UX IKCTPaopLaU-
HapHble npodeccopa. M Ha3Hayanu NOMOLLHWUKOB — afb-
IOHKTOB (afbIOHKT-NpodeccopoB). Hepepko npodeccopa npe-
MOAAaBaNM HECKONBKO AWCLMMIMH, YTO WHOTAQ 3aTpyaHseT
UCTOPUYECKUIN aHanus.

CTAHOBJIEHUE KAGE[PbI
®APMAKO/10r1HK (1798-1809)

MepBbIM NMpodeccopoM «MaTepuu MeduKW» Npu npe-
obpasoBaHuM BpayebHbIX yuwnuw B MepuKo-xupypruye-
cKyto akafemuio ctan Kapn (MoranH XpuctuaH) PuHre6poir,
WKW, Kak ero HasbiBau B Poccum, WoraH XpuctmanoBuy
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Purebpoiir (1754—1802). OH 3aHsn 3Ty [OMKHOCTb OTYACTM
C/ly4anHo, MOCKOJbKY Ha Hee MNaHMPOBanocb HasHauuUTb
[.®. Cobonesckoro. K coxanennto, [.O. CoboneBckuii Hesa-
JONro [0 onucbiBaeMbIx cobbITUI Nogan B OTCTaBKy Mo 60-
NE3HM.

N.X. Punrebpoiir npuexan B Poccuto 13 Bectdanuu. 06-
yyancs B yHusepcutetax lanne, [eTTurena, Mewbl u nony-
uun JoKTopckuin gunnoM. B Poccum B 1783 1. nocne 3k3ame-
Ha Ha MPaBO NpaKTUKM MOCTYNUA Ha cnyxby B Briboprckoe
HaMeCTHMYEeCTBO rybepHCKUM BpayoM. 3ateM npu npeob-
pa30BaHUM TOCMUTANbHBIX LIKOJ BO BpayebHble yuunuuia
B 1786 r. U.X. PuHrebpoiir 6bin yaocToeH npodeccopcKoro
3BaHWA U Ha3Hau4eH npenofasaTb DOTaHUKY, «MaTepuio Me-
OMKy» 1 xumMnio B KpoHLWTaATCKOM BpayebHOM yuunuiue.
Mpu peopraHM3auum BpayebHbIX yuunuiy, B MeamnKo-xupyp-
rmyeckyro akagemuto W.X. Punrebpoiir Kak xopoLuwii negaror
OblN Ha3HaYeH NpenofaBaTb B aKafAEMUM «MaTepUl0 Meau-
Ky» 1 cynebHylo MeauumHy. OH e no CTapLUMHCTBY BbICIYrU
Ha POCCMICKOM rOCYAapCTBEHHOW cnyxbe cTan U nepebiM
npencepateneM KoHdepeHUM NpodeccopoB akageMuu, T. e.,
M0 aHanoruM C COBPEMEHHOCTbIO, HAYaNbHUKOM aKafleMuU.
lMoHMMas BaXHOCTb He TONMBKO MPEnofaBaHMs y4yalluMcs
TEOPETUYECKMX 3HaHWUI MO «MaTepuu MeauKe», Ho U Npuob-
peTeHMs UMM NPaKTUYECKUX HaBbiKoB, B 1801 r. oH 3asBnser,
YTo «y4alLMMCs NPenojaeTcs Y4eHWe O NMPUTOTOBNIEHMM Jie-
KapcTB; HO HeobxoauMo, UTobbl OHM W Ha CaMoii NpaKTUKe
COBEPLLEHCTBOBA/UC B OHOMY.

Mpodeccop «MaTepum MeOUKM U 3HaHWUA MUCaHUS pe-
LLenToB» YMTa BHavase KpaTKoe OMMCaHue JIeKapCTBEHHbIX
BELLECTB, NpUYEM BCe, KaK NMPOCTbIE, Tak U CNOXHbIE, Mefy-
KaMeHTbI MOKa3sbiBaj C/yLlaTeNsaM Ha nekumu. Hebonbluoit
3anac TaKux MEAMKAMEHTOB NepeLuen B akagemuto u3 KpoH-
LITAACKOro BpayebHOro yumnuila U XpaHwnca B ABYX LUKa-
dax B xumuyeckoM Teatpe. OKOHUMB OMMCaTENbHYK YacTb,
npodeccop Nepexoaun K 0bbACHEHMIO [ENCTBUS NEKapCTB,
u3naras npaswna HanucaHWs peLenToB U 06 BACHAN npaBuia
WX NPUTOTOBIIEHNS.

N.X. PuHrebpoiir Tpyamnca B akageMum 1o caMoi cMep-
1. Ero npekpacHo xapakTepu3yeT TpaypHas 3anuch B Npo-
ToKone KoHdepeHumn akagemuu ot 11 mas 1802 r.: «...oH
C HEYTOMMMBIM PBEHWEM COBNIOAAN YCTaHOBNEHHLIN B Aenax
nopanok, becnpuctpactHo cyaun, bnaropasymMHo CoBeTo-
Ba/ W TaKo [0 camoro rpoba uMen HeycbinHoe noneyeHue
0 bnare ces Akagemun. OH Bbi BO BCIKOM OTHOLLIEHMM [0-
BpopeTeneH, 4enoBeKONKOWB, MUNOCTMB U OTMEHHO JTACKOB.
Paaou Bcex cux fobponeTenei cOTOBapuLLM ero W BCA aKa-
LEMUS CEepLEYHO COXANEeT 0 JIMLLEHUU CTOMb A0CTOMHOMO
Myxa» [3].

Mo cmeptu W.X. Punrebporra B 1802 r. «Marte-
pUl0 MeauKy» CcTan npenojasatb Tumodeit AHapeeBud
Cmenosckuii (1769-1815), KoTopblil, KpoMe Toro, 4acTo
3amewan no xumum npodeccopa B.M. CesepruHa v no 6o-
TaHuke npodeccopa I.0. Cobonesckoro, CHoBa NOCTyNMBLLE-
ro Ha cnyxoy, Ho HeHagonro. T.A. CMenoBCKuiA, ypoxeHeL
Manopoccuu, yuunca B XapbKOBCKOM CEMWUHapuW, 3aTeM
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OKoHuMN CaHKT-leTepbyprckylo rocnuTanbHyio LUKOMY, Cny-
Xun BpayoM B CMONIEHCKOM [JparyHCKOM NOJIKY. Yxke npeno-
AaBas B akafiemuu, B 1808 r. no npepcTaenenuio npodeccopa
B.M. CeBepruHa 6e3 ax3ameHa nosyumn cTeneHb AOKTOpa Me-
OVLMHBI M XMMUM U aSbIOHKT-MPOMECccopoM XUMUK, a Mo3[-
Hee 3KCTPaopAMHapHOro Npodeccopa 3T0H Ke AUCLMMIUHDI.
OnHako TA. CmenoBckuii npogomxan npenogaeatb B 0C-
HOBHOM «MaTepuio MefyKy», NOCKONbKY 1A NpenofaBaHus
XMMun 1 6oTaHukn B akapemuio ewe B 1804 r. Bbinm npu-
rnaiieHbl apyrue crneumanuctel. Cpeay HayyHoro Hacnegus
T.A. CMenioBCKOro MOXHO O0TMeTUTb «Dunocoduio BoTaHMKM
(nepeBog, ¢ natuHcKoro)» (1806), «KpaTkoe paccMoTpeHue
JInHeeBoi cucteMmbl» (1808), «OnucaHue LenuTeNbHBLIX UC-
To4yHuKoB KalwmpcKoro yesaa B aadax Oncydbesa» (1808).

B onucbiBaemblii nepuop obyyeHne B akagemun bbino
4-neTHUM; «MaTepus MeduKa» npenojaBanacb Ha BTOpOM
U TpeTbeM rofiax Bo Bce ydyebHble Mecsubl. [lpenofaBaHue
BEJIOCb Ha IATMHCKOM A3bIKE W BKIIKOYANO0 NIEKUMN C LEMOH-
CTpaUMen pasfuyHbIX NEKApCTB U M3yYeHUEM MPaBwUI Bbl-
MUCLIBAHWA PELLENTOB, a TaKXKe 3aHATUA Ha rOCMMTaNbHOM
Oropofie Mo M3y4eHU0 NIeKApCTBEHHbIX pacTeHuid. [leMoH-
CTPaLMOHHbIE Me[JMKaMEeHTbl XPaHWNCh B CMeLManbHOM Ka-
OnHeTe «MaTepun MeuKKM». YKa3blBanock, YTo «Mnpu Kadeape
LONXHO ObITb cobpaHMe NEeKapCTBEHHbIX CPEACTB C MOAMU-
cAMM U 6e3 HUX 1 npodeccop [monkKeH] yunTb ybewpaTbes
B 0DpOKaYeCTBEHHOCTY NpenapaToBy.

B 1805-1806 rr. pektopoM MeauKo-xmpypruyecKoii aka-
Aemun nenb-mepnkoMm MoraHom [Metepom ®paHkoM 6bin
MOArOTOBNEH MNlaH PeopraH13auuy akajeMun, B KOTOPOM,
B YaCTHOCTM, YKa3blBaNOoCb, YTO «...y4EHUKW TPETLEMO KJlacca
OJHOBPEMEHHO CiylIaloT dapMaKonoruio, peuentypy, 06-
Lyl M yacTHyto Tepanuio. OnaTb HecootBeTcTBMe! [MaTono-
rus JOMKHA NPefLIecTBOBaTh GapMaKomorum U peLenType;
CpeAcTBa ynotpebnsioTcs, Korga usydeHa 6GonesHb, a 370
BO3MOXHO JMLUb NOC/IE OCHOBATENIbHOTO 3HAKOMCTBA C (u-
3vonorveir. apMaKonorvio MoXHo NPUMEHUTL C MONb30H,
Korfia 3HaKoMa Tepanus...». [lpegnonaranock, YTo «npodec-
cop o6Lwei Tepanum ymTaeT M apMaronoruio. lNepsas Bcer-
[a CNYXUT BBEAEHNEM Ko BTOpou. AcHo, yTo dapMakonorus
npuobpeTaeT NOYy4MTENLCTBO TONBKO TOFAA, KOrAa OTMeYaeT
NOAXOAALLME YCIIOBUA ANS AeWCTBUS CPEACTBay.

B 1808-1809 rr. npou3owuna kpynHas pedopMa akape-
mu. bbin pa3spabotaH u 28 wionsa 1808 r. yTBepkaeH HOBbI
yCTaB, MPUPABHABLLMA MeauKo-XMpYpruveckylo aKageMuio
K AKapemuu HayK. ABTOp YCTaBa, LeWCTBUTENbHBIA CTaTCKMiA
COBETHUK Nenb-xmpypr Ako Bacunbesuy Bunbe, Bbin Ha-
3HayeH Mpe3nAeHTOM aKafleMuM, KoTopas Moslyymna cTaTyc
WMmnepatopckoi. 27 asrycta 1809 r. AnekcaHgp | Topike-
CTBEHHO OTKpbIN MMnepaTopcKylo MeouKo-xupyprudeckyto
aKaJieMUI0 U NPUHAN 3BaHWE «MOYETHOMO YeHa aKaJeMun»
(puc. 1).

B pesynbrate pedopMbl M3 «MaTepum MefuKu» Bblau
BbIAENIEHbl KaK CaMOCTOATENbHbIE AUCLMMMHBI «hapMaKo-
nlorus», «HacTaBfleHWe nucaTb peLenTbl» U «hapMaLleBTu-
ueckue Hayku». B cocTaBe akafeMun 06pasoBaHbl TaKKe
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Puc. 1. 3paHue EcTecTBEHHOHAYYHOTO MHCTUTYTA, e pacnonaranack kadeapa dapmakonorum ao 1926 r.
Fig. 1. Building of the Natural Science Institute where the Department of Pharmacology was located until 1926

BeTepUHapHoe U (hapMaLeBTMYeCKoe yuunuuia. B Betepu-
HapHOM yuunuule npernofaBany «300dapMaKkonoruoy». 3to
MnpouCXoamio Ha BTOPOM rody obyyeHus, Kak W npenopaBa-
Hve dapmaKonoruu B GapMaLeBTMYeCcKoM yumnuwle. Ha oc-
HOBHOM Xe MeJMLMHCKOM MOTOKe (apMaKonoruio npenopa-
Ba/M Ha TpeTbeM rofy 4-netHero obyuyenus. lpenofasaHue
[AHHOW OUCLMNIIHBI B NOCTEAYHLLME oAbl OCYLLECTBASNOCH
06bIYHO COBMECTHO C «HACTaBMEHNEM MUCaTb peLenTbl» (T. €.
C 0bLLel peLenTypoil) 1 boTaHMKOM.

C 1808 r. dapmaronoruio u 6oTaHuKy npenogasan npo-
deccop Opuppux Xpuctnanosuy (Gpuppux Xpuctnan) Cre-
daH, caKcoHel, NONMyYMBLUMA [OKTOPCKMIA aunnoM B Jlein-
uurckoM yHusepcuteTe. locne ak3aMeHa Ha NpaBo NPaKTUKY
B Poccum cnykun QMBW3WMOHHBIM [OKTOpOM, 3aTeM b Ha-
3HayeH npoteccopoM BOTaHUKK, «MaTepUM MeUKN» U XUMUK
B MOCKOBCKYI0 MeIVKO-XMPYPrUYECKYH aKaZleMU1I0, 0CHOBaH-
Hyto napannenbHo CaHKT-lleTepbyprcKoi U npocyLLecTBoBaB-
wyto HeckonbKo fet. B 1804 . ®.X. CredaH Obin nepesepeH
B CaHKT-lleTepbyprckyio MeauKo-XVPYPrudeckylo akafemuio
LNs npenofaBaHns boTaHUKK.

Mocne Hero B 1808 r. npodeccopom BoTaHWku 1 hapMa-
Konorumn ctan WoraH lenpuxosuy (MoraH leHpux) Pyponbo,
YUMBLUMIACA M NONYYMBLLMIA AunnoM B MeHckom yHuBepcuTe-
Te. OH nMnaHupoBan NpUHATL y4acTue B HAY4YHOM IKCNeauLMmu
Axapemun Hayk Ha KaBkas, Ho no boneshu onosgan. lMocne
MoJTyYeHuUs No 3K3aMeHy npaBa NpaKTMkW B Poccum noHava-
ny Bbin onpegeneH JOKTOPOM B PoXKAECTBEHCKUIA rocninTanb,
a 3aTeM HasHadeH npodeccopoM xupyprv B KanmHKuH-
CKUA XUPYPrUYECKUA WMHCTUTYT (HELOro CyLLeCTBOBABLUMIA
W CO3AaHHBIN cneumansHo Ans paboTbl B HEM MHOCTPaHLEB).
B Mepauko-xupypruyeckoii akagemuu noMuMo npenojasa-
HWs 60TaHWKKM U papMakonorum W.I. Pygonbg uutan nexkummn
no natonorum u Tepanuu Bmecto npodeccopa K.@. YneHa

Ha HEMELKOM OTAeNeHuu, 0bpa3oBaHHOM nocnie pedopMbl
akapgemuun. Ha W.I. Pynonbga Bo3naranock M BpeMeHHOE 3a-
Bel0BaHMe BOTaHUYECKUM CafioM.

Mocne cmeptu W.I. Pynonbda B 1809 r. npenopaBatb
botaHuky 1 dapMakonormio ctan fAsoH Bacunbesuy [le-
TpoB (1780-1823), 3aHABLUMIA 3Ty LOMKHOCTb KYPbE3HbIM,
Mo COBPEMEHHBIM NOHATUAM, 06pa3oM. OH MO OKOHYaHWM
CaHkT-leTepbyprckon MeauKo-XMpYpruyeckon akageMuu
U 3-neTHen 3arpaHNYHON CTAXUPOBKM 33 Ka3eHHbIW CyeT
CNYXUN afbIOHKT-NPOQEccopoM aHaTOMUK U (U3MONOTUK,
a TaKKe MOMOLLHWUKOM MHCMEKTOpa CTYLEHTOB aKaeMuu.
B cBoem npowenun B KoHbepeHunio Meauko-xvpypruye-
CKOW aKafeMuu oH nucan: «YyBcTBYA BpeAHOE BAWSHWE
aHaToMum Ha cnaboe Moe 340poBbe, KOTOpoe MOKET ObiTb
B CKOPOM BpEMEHU NMpUHYAMNO Obl MeHs ocTaBuTb Akape-
MUIO, W Kenas ObiTb W BNpedb OHOM MONE3HbIM, OCMENK-
BaloCb BCEMOKOpHeliLe npocutb KoHdepeHumio noMecTuTb
MEHS Ha OTKPbIBLUYKCSA BaKaHcWio npodeccopa 60TaHUKK
u dapmakonoruu...». Kpome Toro, f.B. leTpoB 3aBegosan
DoTaHMYeCKMM CafioM aKafieMuK, «yCcTpoun 0bMeH ceMeHa-
MU W pacTeHUAMU MeXay Pa3nnyHbIMW CafaMm, 3aBeN Npo-
OAXy pacTeHUid AN YCUNEHUS aKaZeMUUECKUX AEHEXHbIX
CpeacTBy».

Mo cempetensctBy npodeccopa M. lNpo3opoBa, B 3T
roabl «(hapMaKonornyeckuin KabuHeT Haxoounca npu y4eob-
HbIX TeaTpax W cocTosN U3 cobpaHus pasHbIX JIEKAPCTBEHHBIX
BeLLecTB, Doslee pacTUTENbHOTO LapcTBa U HEKOTOPbIX Mpe-
napatoB. BeLuu 3T HeKoTOpble MOKa3bIBAKTCA HA NEKUMAX,
HO BosblLas YacTb pasfaeTcs M yqalluMcs».

Cpeoy HayyHbix TpymoB f.B. [leTpoBa MOXHO BbI-
penutb «Katanor pactenun 6otaHuueckoro capa CaHkT-
MeTepbyprckoit MeauKo-Xupyprudeckon AKageMun Ha na-
TUHCKOM f3blke» (1816) n «®usnonormio unm HayKy o ectecTse
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YesIoBEYECKOM, MepeBof, ¢ HeMeuKoro [Mpoxacku» (BMecte
c [. BenaHckum, 1822).

C 1824 no 1829 r. papMaKonoruio no COBMECTUTENBLCTBY
npenoaaBan Anekcangp letposuy HemobuH (1785-1858),
B OCHOBHOM npenofaBaBLumin Gpapmaumio (¢ 1812 no 1844 r.).
OH poamnca 26 aerycta (no ctapomy ctunio) 1785 . B . BaT-
Ke B HeboraTom Kyneyeckoi ceMbe. [locne nonyyeHns ante-
Kapckoro obpa3oBaHus B 1808 r. 6bin Ha3HaueH NpoBK30-
POM Mpu BETEPMHAPHOM YyuuimiLe MeaunKo-XMpypruvecKoi
akagemuu (puc. 2). OAHOBPEMEHHO C 3TUM C pa3peLLeHus
KoHdepeHunn akapgemun A.TN. HenmobuH npuctynun K us-
YYEHUI0O Kypca MEAMUMHCKMX HayK. OKOHuMn aKagemuio
B 1812 r. c 30n0Toi Mepdanblo W Obin OCTaBNeH KOHbepeH-
UMen aKkafeMuu B JOMKHOCTM afbloHKT-npodeccopa Ka-
¢denpbl dapmaumn. B 1815 r. emy bbino nopydeHo ucnon-
HeHue 06s3aHHOCTEN opauHapHoro npodeccopa dapmauuu,
a c 1821 r. oH bbIn yTBEpPKAEH OpAMHAPHLIM NpodeccopoM
dapmaumu. B 1817-1830 rr. 3aHMMan LONKHOCTb FOPOACKO-
ro akywepa CaHkr-leTepbypra. B 1821 r. 3awmtun goktop-
CKYH AuccepTaLmio o coctaBe aMmuaka (Tractatus de origine
et generatione in natura, atque artificiali compositione
ammonnio, nec non veris constitutionis illius partibus, per
novissima experimenta comprobatis Petrop., 1821). B 1823 1.
Obln KOMaHAMPOBaH 1A UccnenoBaHus KaBKasckuX MuHe-
panbHbIX BOf, cAenan noapobHbIi aHanu3 NPaKTUYEeCKU Beex
[MaBHbIX MCTOYHWKOB, a TaK3Ke BeJl MeTEOPONIOrMYeCKUe Ha-
bniogeHns 1 npuBen CMWUCOK pacTeHWi, BCTPeYaloLLnXCs
B AaHHOM paiioHe. Hymepaums MCTOYHMKOB ECCeHTYKCKoW
rpynnbl A.TN. HentobuHa coxpanunack go cux nop. B 1825 r.
3aHUMancs XMMWUYECKUM aHaNU30M MeTEOPUTOB, BbiNaBLLMX
B OpeHbyprckoit rybepuun. B 1826 r. npoBoamn msyyenune
MUHepanbHbix Bog, [ontocTtpoBso, a B 1836 r. — Crapoii Pyc-
cbl, Kypnanauu, beikoso. B 1838 r. yTBepxaeH B 3BaHMM
3ac/yKeHHOro opauHapHoro npodeccopa Mepuko-xupyp-
TMYECKOW aKafeMun U 3aHMMan LOMKHOCTb Mpe3ufaeHTa
akageMum c fekabps 1838 no despanb 1839 1. B 1844 1.
3a BbIC/Yry CBbile 35 JIET YBOJIEH C NpenofaBaTesibCKoi
CNyKObI.

B npenopasanum dapmakonorun npu A.l. HenobuHe «...
MoBEAN0 HOBLIM AYXOM, NOBESANO0 TEM HanpaB/ieHUEM, KOTo-
poe BbIpa3unock B To BPEMS [MaBHbLIM 00pa3oM B Tpyaax Ma-
YKaHIM, NONOXMBLUMX OCHOBaHUE HOBOMY B3NSy Ha Meau-
LiMHY BOOOLLIE M YKa3aBLLMX, YTO U ,,MaTepus MeaumKa“ fonxHa
MATV N0 HOBOMY MYTU XMMUYECKOI0 aHak3a NeKapCTB U 3KC-
MepyMeHTa Ha JKMBOTHBIX U Ha nioasx; yTo ,,hapMakonorus”
He JOMKHA ObITb TONbKO NPUAATKOM K KaKoMy-nnbo apyroMy
npeaMeTy, a JOMKHa ObITb COCTABNIAIOLLMM CBA3YIOLLEE 3BEHO
MEX [y eCTECTBEHHBIMM HayKaMM1 U MeAMLMHCKUMM NpUKNag-
HbIMW».

Cpeaun octaeneHHoro A.ll. HentobuHbIM HayyHoro Ha-
cnepus BbIAENATCS 2 KpynHblx Tpyaa: «PapMakorpadus
UM XMMUKO-(apMaLeBTMyeckoe U (apMaKo-AuHaMK-
YecKoe M3M0XeHWe NpUroToBieHUs U ynotpebnenns Ho-
Benwux nexkapcte» B 3 ToMax (1840) u «lonHoe uctopu-
yeckoe, MeauKo-Tornorpaduyeckoe, GU3NKO-XMMUYECKOE
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Puc. 2. Anekcanpp lNeTposuu HenwbuH (Bo3rnaensan kadeapy
B 1824-1829 rr.)

Fig. 2. Alexander P. Nelyubin (he was the head of the chair in 1824—1829)

1 BpayebHoe onucaHne KaBKa3CKMX MUHEPasbHbIX BOA»
B 2 ToMax (1825).

KA®ELPA ®APMAKOJ1I0IMK B XIX B.

Mocne A.IN. HentobuHa c 1829 no 1833 r. papmakonoruio
npenogaBan Ocun ®epopoBuy Kanuuckuid-lenuta (1792-
1858). OH poauncs B 1792 r. B cene ConoBbeBcKoM Papo-
MbIC/IOBCKOr0 noBeTa KueBckow rybepHuM B ceMbe [psuKa.
Mocne okoHyaHus KueBckoii AyxoBHOW akasemuu (1813)
noctynun B MeaMKO-XMpYpruieckylo akafeMuio, KoTopylo
oKoHumn B 1817 . Mocne cneumanusauum B «opTanMmaTpumy»
3a pybexxoM B TeyeHue 1821-1822 rr. npenogasan B Kade-
CTBe afbHOHKT-Mpodeccopa OKYNMCTUKY B Meouko-xupypru-
YecKoW aKapeMuu, a 3ateM (c ceHTabpa 1829 r.) B 3BaHMM
OpAMHapHoro npodeccopa GapMaKonoruio U Kypc HaKoKHBbIX
bonesHeii. B nocneaytoweM bbin skcTpaopanHapHbIM npodec-
copoM o6LLieit M YacTHo Tepanuu. HecMoTps Ha MHoroobpas-
Hble 3aHsTUA B akapemmu, 0.0. KanuHckuin-Tenuta onyonmko-
BaN [0BOSILHO MHOMO CTaTel, OTHOCALLMXCS K (hapMaKonorum,
raBHbIM 06pa3oM B «BoeHHO-MeaWLIMHCKOM JypHane», pe-
[AKTOPOM KOTOpOro OH 6bin, M M3Aan pyKoBOACTBO MO peLien-
Type «PeLenTypa unu HacTaBNeHWe COUMHSATH NPaBUITBHBIE pe-
LienTbl M NPOMMCBIBATH JIEKApCTBa, ANA PYKOBOACTBA CTYLEHTOB
MmnepaTopckoin Meamko-Xupyprudeckon Axkapemun» (1832).
YBoneH u3 MeauKko-xvpyprideckoi akagemum B 1844 .

C 1833 no 1838 r. papmakonoruio 1 obLuylo Tepanuio
npenogasan MeaH Tumodeesny Cnacckuit (1795-1861).
OH popmuncsa B 1795 r. B ceMbe Kynua. MonyunB nepBoHa-
yanbHoe obpasoBaHue, NocTynui B XapbKOBCKUW YHUBEp-
cuteT, Ho B 1811 r. nepeBencs B MeaMKo-XuMpypruyeckyto
aKagemuio, Kotopylo okoHuun B 1815 . ¢ 3on0ToM Mepa-
nbo. 3a ycnexu B yyebe OH Obin OCTaBNEH B [OMKHOCTHM
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Puc. 3. Masen ®epgoposuy [opsHUHOB (BO3-
rnaensn Kadeapy B 18381851 rr.)

Fig. 3. Pavel F. Goryaninov (headed a chair
in 1838-1851)

afbloHKTA npu Kadeppe cynebHoi meouumHbl. B aHBape
1818 . W.T. Cnacckuii no BeicovaiilueMy noBeneHuo KoMaH-
[VPOBaH 3a rpaHuLly Ans «y4eHbIX 3aHATUiA». o Bo3BpalLLe-
Hum B 1822 1. onpeaeneH agbloHKT-NpodeccopoM MUHepano-
rum n 30o10rvu, a B 1827 r. — opanHapHLIM NpodeccopoM
3TOW AMCUMNIMHLL. B 1824 1. OH 3awmTun auccepraumio
Ha CTeneHb [OKTOpa MeAULMHBI — MepBYH refIbMUHTONOU-
YeCKyH0 aMccepTaumio, BbINOSHEHHY0 B akagemun. B 1833 r.
OH OblN Ha3HayeH opAMHapHLIM NpodeccopoM dapMakonoruu
C peLenTypon 1 obLLen Tepanumeii U 3aHUMan 3Ty JOMKHOCTb
[0 YBO/bHeHMs B oTcTaBKy B 1838 r. Takoe HasHaueHue bbino
He cnyyaitHbIM, nockonbKy W.T. Cnacckuin Bbin npuBepiKeHLEeM
3apOXKOaloLLEerocs B CTEHaX aKajeMuM SKCMEePUMEHTANbHOTO
Hanpasnenusa B dapMakonoruv, Kotopoe 3anoxun A.l. He-
nobuH. OH 6bin NpeKpacHbIM NIEKTOPOM, Bpa4oM-3HUMKIIONe-
AMCTOM. 3acnyeHHbIA npodeccop aKagemuu, nenb-Meauk
H.®. 3pekayap BcnomuHan: «®apMakonoruio Ha 3-M Kypce
uuTan 3acnyxeHHblit npodeccop U.T. Cnacckuid, BnagetoLmi
[3apoM C10Ba, MHOTOCTOPOHHE 00pa30BaHHbIN y4YeHbIN U X0-
POLLMIA NAaTUHUCT. OH K CBOMM JIEKLMSIM NPUMELLIMBAN MHOMO
U3peyeHni U3 IPeBHMUX KACCUKOB; HO U MHOMO, XOTA pasbpo-
CaHHbIX, CBefeHuUi 13 GKU3NoNoruK, NaTonoruv 1 Tepanuuy.
B atot nepuog, no cenpetensctey npodeccopos .M. CylwmnH-
ckoro u C.[. KocTiopuHa [2], «pyKoBoACTBaMU Ans CTYLEHTOB
no dapmaumn u dapmaronoruu cnyxunu: Pharmocopoea
castrensis Bunbe, KoTopas No OKOHYaHWM Kypca oTbupanach;
[aHa 0 HapyXHbIX NeKapcTBax nepes. BuHorpaaosa; dpapMa-
Korpadmsa HenobuHa; hapmakonorus 3obepHrenma; Systema
pharmacodinamicum [opsHWHOBa; a No peLienType CouYnHe-
Hue, BbileyKasaHHoe KanuHckoroy.

HekoTopoe Bpems W.T. Cnacckui 3aHUMan AOSMKHOCTY ro-
POLCKOr0 aKyLepa 1 opauHatopa Mopckoro rocnuTans, cny-
uUn Bpa4oM npu [lenapTaMeHTe HapoAHOrO MPOCBELLEHMS

Tom 14, Ne 1, 2023

Puc. 4. Tenpux Kasumuposuy Kynnakos-
CKuii (Bo3rnaBnsn Kadeapy B 1851-1867 )

Fig. 4. Henry K. Kullakovskii (headed the
department in 1851-1867)

[NcrxodapMaKonoris v OVoNOrMYeCKas HapKONoris

Puc. 5. Ocun BukeHTbeBud 3abenuH
(Bosrnaenan Kadepapy B 1867-1875 rr.)

Fig. 5. Osip V. Zabelin (headed the
department in 1867-1875)

W KaK A0MallHMi Bpady HeofHoKpaTHo neunn A.C. MTywKuHa
1 uneHoB ero cembi. B 1836 r. U.T. Cnacckomy 6bino npu-
CBOEHO 3BaHWe 3acnyxeHHoro npodeccopa Meamnko-xupyp-
TMYECKON aKageMuUu.

C 1838 no 1851 r. Kadenpon GoTaHWKK, dhapMaKonormm
W peLienTypbl C TOKCUKONorueii 3asefoBan npocdeccop Masen
®enoposuy [opsAHMHOB (1796—1865) — COTPYLHUK M yHeHUK
A.N. HentobuHa, cOCTOABLUMI NPX HEM afbIOHKTOM (puc. 3).
OH popmnca B 1796 1. B . Morunese B Kyneyeckon CeMbe.
Yuuncs B MoruneBckoM Me3yuTCKOM Konneruyme, paboran
B anteke. B 1817 r. moctynun B MeauKo-xmpypruyeckyto
aKafleMuio, Kotopyto oKoHuun B 1821 r. ¢ 30m0Toi Meaansio.
B 1825 r. 6bin onpeneneH agbloHKT-NpodeccopoM HoTaHWKK
u hapmakonorum K npodeccopy A.M. HenobuHy, npenoaasan
6oTaHuKy. B 1834 r. MMHMCTEPCTBO BHYTPEHHMX e YAOCTOUNO
1.0. fopsuHoBa be3 3K3aMeHa CTeneHbi0 JOKTOpa MeAMULMHbI
un xupypruu. C 1836 r. — 3KcTpaopamnHapHbii, a c 1838 . —
OpAMHapHbIi npodeccop Gapmaronorun. B 1847 r. ynoctoeH
3BaHUs 3acnyXKeHHoro npogeccopa MeauKo-xmpypryecKoi
akagemuun. B 1851 r. yBoneH U3 akafeMum, 0CTaBLUMCh CO-
BeLLaTeNbHLIM YneHoM MeauumHcKoro coseta MuHucTepcTsa
BHYTPEHHWX Jen.

lpenopaBaHue apmakonorum B 3T0T NEPUOA BENOChb
B TOM 3Xe HanpasneHuu, 4to u npu A.M. HentobuHe. 06 atom
CBUAETENbCTBYIOT ocTaBneHHble [1.00. [opsHUHOBLIM Tpyabl,
B UMCIIE KOTOPbIX CIIEAYET OTMETUTL «Y4ebHUK dhapMaKonorum
Ans henbALWepCKUX LLKON rpaxaaHCcKoro BeaomcTear (1836),
«(DapMaKonoruyeckme 3anucku (oN1s CTYAEHTOB)» B 2 4acTax
(1842), «DapMaKooMHaMMKa UM y4eHWe 0 LENUCTBUM U yro-
TpebneHumn BpayebHbIx cpencte» B 2 ToMax (1850-1853) u ap.
B «®apmakonuHammke» 1.0, [opsHUHOB U3N0XWN MaTepuan
Mo CTPOroi cUCTEMe, CYWUTas, YTO «CMCTEMAaTUYeCKoe pac-
MoNoXKeHWe rPafMeHTOB MaTepun Meauku U obLLMin ouepK
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BCeX CBOWCTB BeCcbMa 0bneryaet UsnaraeMylo Hamm HayKy.
OH nepBbIfi caenan nonbITKy KnaccuduumpoBaTh BpadebHble
CPeACTBa C Y4ETOM WX TepaneBTUYECKOr0 JeNCTBUSA Ha TKaHH
1 60MbHO OpraHW3M B LIENIOM.

C 1851 no 1867 r. kKadenpy apMaKonoruu u peLenTypbl
(c KypcoM HaKoXHbIx DonesHeit) Bo3rnaensan feHpux Kasu-
muposmy Kynnakosckuit (1802—1871). OH poauncs B 1802 .
B MUWHCKOI rybepHUM B ABOPSHCKON KATONMYECKOW CEMbE.
Yuuncsa B MUHCKOI r’MMHa3Wu, 3aTeM NOCTYNWI Ha MeLULIMH-
CKUI (aKynbTeT BUneHCKoN MeaMKO-XMPYPruyecKon aka-
JeMuu, KoTopbli oKoHuun B 1837 . B cTenenw nekaps 6bin
0CTaBEH MOMOLLHMKOM MPO3eKTOpa W OpAMHATOPOM Tepa-
NEeBTUYECKON KITMHWKU, @ TaKKe UCMONTHAKLLMM A0MKHOCTb
MOMOLLHWKA MHCMEKTopa cTyneHToB. B 1842 r. Ha3HaueH
a[lblOHKT-NpoheccopoM TepaneBTUYECKOW KSIMHUKK MO OT-
Jeny KoxHbIx 6onesHen u cudmnuca CaHkr-letepbyprekoit
MeAMKO-XMpYpruyecKoi akagemuu (puc. 4). Yutan takxe
nekumu no ncuxuatpun. B 1851 r. HasHaueH opauHap-
HbIM npodeccopoM dapMakonormn. [lo KOHLA XM3HW Co-
CTOAN CTapwmM BpayoM [maBHOro obuiecTBa KenesHbIX
L0por.

Jlekumn npodeccop K. KynnakoBckui unTan Ha natuH-
CKOM s13blKe. CryLuaTeny aomxHbI 6biuM Ha S3K3aMeHe oTBeYaTb
TaKKe Ha NATMHCKOM si3blke. JleKummn npepctaBnsanm coboii
pon dapMakoneu ¢ AobaeneHneM TeOPETUYECKUX YKa3aHwid
06 ynotpebneHun NekapcTs W KpaTKom peuenTypsl. B 1856 T.
BbILWO nMTOrpadupoBaHHoe usganue nekumn [H. Kynna-
KOBCKOr0 nop, Ha3BaHueM «Adnotationes Pharmacologiae ex
praelectionibus constriptae».

C 1868 no 1875 r. Kadenpoi 3aBenosan npodeccop Ocun
(Mocud) BukentbeBuy 3abenuH (1834—1875). OH poamncs
B Butebckoii rybephuu. B 1854 r. okoHumn Monoukyto oyxoB-
Hyto ceMuHapuio 1 noctynun B CankT-leTtepbyprckyio Meau-
KO-XMPYPryYeCcKylo aKafleM1io KaseHHbIM CTyfeHToM. OKoH-
umn akagemuto B 1859 r. ¢ 3010101 Mepansto. bbin octaeneH
npu akagemuu I8 [aNbHEWLIEro YCOBEPLUEHCTBOBAHMS
B HayKax Ha 3 roga B TorgaluHeM lpodeccopckoM MHCTUTYTE.
3a 311 3 roaa oH NpOLLEN XOPOLLYH LKoY, pabotan B XuMu-
yeckon nabopatopum H.H. 3unuHa n knuumke C.I. botkuHa
(puc. 5).

B 1861 r. 3awmTin [OKTOPCKYK AMcCepTaLmio Ha TeMy
«0 [encTBUM IMMOHHOKUCIONO KOGENHA Ha XMBOTHBII opra-
HWU3M» U1 CTan JOLeHTOM (apMaKosorum, YnTan nexkumu cTy-
JeHTaM 3-ro Kypca. B 1862 r. 6bin koMaHaMpoBaH Ha 2 roga
3a rpaHuLy AJ19 YCOBEpPLUEHCTBOBAHMA 3HaHuiA. B 1866 T. u3-
OpaH agbloHKT-NpodeccopoM, a B 1868 . — opanHapHbIM
npodeccopoM no Kadenpe dapMaKonorum u peLenTypel
(C KypcOM HaKoXHbIX bonesHeit).

Mpu u3bpanumn 0.B. 3abenuHa opauHapHbIM npodecco-
poM B 1868 r. B npoToKone KoHdepeHUUM aKazeMumn Bbino
3anucaHo: «...3abenuH, obnasas HeCOMHEHHbIMK Mpenoja-
BaTeNIbCKUMM CMOCOBHOCTAMM, cymMen BO3BYauMTb B CTyAeHTaX
W Bpayax noTpebHOCTb CaMOCTOATENbHOTO TPYAA B Hayke
W YOOBNETBOPSIET COBPEMEHHBLIM TpeboBaHMAM aKafeMuye-
CKOro NpenofaBaHms».
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Puc. 6. MNetp MetpoBuy CywumHckuii (Bo3rnaensan kadeapy B 1876—
1889 rr.)

Fig. 6. Peter P. Suschinsky (headed a chair in 1876—1889)

OrpomHoi 3acnyroi 0.B. 3abenuHa ctano ycTponcTso
Ha Kadenpe dapmaronornyeckon naboparopun. OCHOBHBIM
ee NnpefiHa3HauYeHWeM CTajo «CIYMUTb MyTeM (U3NKO-X-
MWUYECKMX 3IKCTEPUMEHTANbHBIX UCCNEAOBAHWI CBA3YIOLLUM
3BEHOM MEX[Y HayKaMW eCTeCTBEHHbIMW W MPUKIaAHBIMU
MeOULMHCKUMU». 3Ta NabopaTopus BCKOpe 3asBina 0 CBOEM
CYLLeCTBOBaHMM LiefbIM PAAOM 3KCMepUMeHTanbHbIX pabor,
BOMBLUMHCTBO KOTOPLIX COCTABUIO OCHOBY AfSl LOKTOPCKMX
OMCCepTaumMii coucKaTenei, TPYAMBLUMXCA MOL PYKOBOA-
ctBoM 0.B. 3abenuHa («0 BAMAHMM CONSHOKUCIIONO XWMHWHA
Ha TeMrepaTypy XMBOTHBIX U KONMYECTBO MOYEBUHBI B MOYE»
1. CokonoBa, «K thapMakonoruu cnopblHbM U AENCTBUU ee
Ha MonoKo» M. MMorpebuHckoro u gp.).

B 1870-1874 rr. 0.B. 3abenuH uspasan «XypHan
A5 HOPManbHOM M NaToNorMyecKoi ructonorum, GapMako-
NOTUN U KIMHUYECKOW MeauLMHbI». B 1874 I. oH Havan us-
[AaBatb bonee cneLmanm3anpoBaHHbIN ypHan «CoBpeMeHHbI
neyebHUK», B KOTOPOM KpoMe paboT, BbIXOAMBLUMX M3 €ro
nabopatopuu, 1 pedepaToB 0 BbIAAKLIMXCA UCCIIEA0BAHMAX
no dapMaKonoruu, cTan neyaratb CBOM ieKumu. B HuX oH co-
06LLan TONbKO 0 NEKapCcTBaX, U3YYEHHbIX B SKCMEPUMEHTE.
W3paHne nekumit 0.B. 3abennH 3akoHuMTL He ycnen BBUAY
paHHew, Ha 41-M rogy, CMepTM OT pakKa.

C 1876 no 1889 r. kadenpy Bo3rnaenan npodeccop Metp
MeTpoBuy CywimHckuin (1842—1894) — y4eHWK M3BECTHOMO
(apmakonora A.A. CokonoscKoro, npodeccopa MocKoBCKoro
yHuBepcuTeTa (puc. 6).

M.N. CywmHckmn pogunca B 1842 r. B r. TamboBe B ABo-
psHcKoW ceMbe. [lepBoHauyanbHOe 00pa3oBaHMe Moyyun
B 4-11 MOCKOBCKOW MMMHa3u, KOTOPY0 OKOHYMA € cepebpsHoii
Mepanbio. B 1859 r. noctynun 6e3 sk3ameHoB B MoCKOBCKMIA
YHUBEPCUTET Ha MeanLUMHCKUI dakynbTeT. byayuu cTyneHToM
5-ro Kypca, 3a NpeAcTaBNEHHY0 Ha KOHKypC paboty bbin Ha-
rpakaeH 3oso0toi Mefanbio. OKoHuMN yHuBepcuTeT B 1864 T.
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Puc. 7. ViBaH MeTposu Naenos (Bosrnaensan kadeapy B 1890-1895 rr.)
Fig. 7. Ivan P. Pavlov (headed a chair in 1890-1895)

B CTEMEHU JIEKApA C OTIMYMEM U B 3BaHUM YE3[HOIO Bpava.
B ToM e ropy HasHauyeH MOMOLLUHUKOM npodeccopa dap-
Makonoruu A.A. COKONOBCKOro M CBEPXLLUTATHBIM MOMOLLHU-
KoM npodeccopa cynebHon Meguumtbl [1.E. Mune. B 1866 .
3alUMTMA [OKTOPCKYK AuccepTaumio Ha Temy «CmepTb
OT OMbSIHEHMS B CYAEOHO-MEAVLIMHCKOM OTHOLLEHUW» U Bbin
KOMaHAMpOBaH 3a rpaHvUy NS MOAroTOBKM K npodeccop-
cKkoMy 3BaHuio. B 1869 r. u3bpaH moueHToM MocKoBcKoro
yHuBepcuTeTa no Kadeape Tokcukonoruu. B 1871 r. CoeToM
yHuBepcuteTa CB. Bnagumupa B Kuese n3bpaH 3kcTpaopam-
HapHbIM npodeccopoM dapMakonoruu. B 1876 r. nepewwen
B KayecTBe opAMHapHoro npogeccopa B Meamnko-xupypruye-
CKyI0 aKafeMuto Ha Kadeapy papMaKonorum ¢ peLenTypon
W y4eHUeM 0 MUHepanbHbIX Bodax. [penogasan Te e npeg-
MeTbl Ha Y{eHckux BpauebHbIX Kypcax 1 300apMaKenoruio
Ha BeTepuHapHOM oTaeneHun akagemuu. C 1889 no 1894 r.
3aBefoBas KaBKa3cKMM MUHepanbHBIMU BOAAMM B KaUecTBe
NpaBuMTENbCTBEHHOMO KOMUCCapa.

M.1. CywmHckui B cBoMx pabotax yaensn 6onbluoe BHU-
MaHue KCnepuMeHTanbHO-(GU3NONOrMYecKUM Uccef0BaHu-
AIM Ha XXMBOTHbIX U BblT CTOPOHHUKOM «rpadMuecKoro MeTo-
Ja» — KO BCEM BblleALIMM U3 ero labopatopumn paboram
MPUNOXEHbI HarnaaHble rpaduyeckve Tabnuupbl. 0606wmB
pesynbTaThl UCCEA0BaHWI, BbIMOSHEHHbIX B (hapMaKonoru-
yeckon nabopatopuu, M.11. CywmHckuia nsgan Tpya, «[pubas-
NEeHWe 0 HOBbIX IEKapCTBEHHbIX CPEACTBaX, N0 UCCNEN0BaHM-
AM, npousBefeHHbIM B Jlabopatopun CaHkT-[letepbyprckon
MeaunKo-Xupyprudeckon akagemuu, K nepesogy J1ébuwa
n PokutaHckoro» (1877). ®apmakonoruyeckas naboparo-
pus npu TL.M. CywmHckom 6bbina pacwmpeHa. [MosBunoch
ewe 2 nomeLUueHns IS IKCMEpUMEHTaNbHbIX MUCCNefoBa-
HWiA. Jlabopatopusa nonyuuna B aap ot 06wectea KpacHoro
Kpecta 6onbLuylo KONMEKUMIO pasHbIX COMEN XUHWHA, B TOM
YUCNE MHOTO 0YeHb PefKMX 3K3eMMNISPOB, KoTopble Obliu
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BCECTOPOHHE M3yyeHsl. [Tog, pykoBoacTeoM [1.11. CywmHcKoro
B (apMaKosorMyecKoii nabopatopum akageMun BbINOHEHbI
“CcnefoBaHus, MMeBLUME BonbLLIOe 3HaueHe 1S NpaKTUye-
CKOM MeaMLMHBI M NOCITYXMBLUME TeMaMK Ans 16 OKTOPCKUX
pvccepTaumin. Cpeoy Hux Takue pabotbl, Kak «Matepuansi
ana gapMakonorum nunokapnuta» (C. Monos), «Matepuanl
ansa dbapmakonoruu pesopunHa» (E. Bacunbes), «<Matepuanl
ansa dapMaronorun opodopMar (A. MNonskos), «0 papMa-
KONOTMYECKOM [eMCTBUM HATpUyM-HUTPUHa» (B. Jiunckuii),
«Martepmanel Kk dapMakonoruu ruapoxuHoHar» (A. AHTaes),
«BHyTpuropnoBoe pacnbinenne (MHTpaTpaxeanbHas nynb-
Bepu3aums) Kak cnocob BBefLeHUs JIEKapCTB B OpraHU3M»
(A. MogecroB) u ap.

B 1884 r. M.M1. CywmHCKuiA Bbin KOMaHAMPOBAH Ans U3-
yueHus KaBKa3ckux MuHepanbHbix Bod. O pesynbratax uc-
CcnefoBaHua UM bbinu caenaHbl foknaabl B «0bLiectse ox-
paHbl HapOLHOro 34paBus» U Ha llepBOM rMApPONOrUYECKOM
KoHrpecce B 1886 r. B brappuue ¢ geMoHcTpaumeii cocTas-
NleHHOi UM KapTbl MUHepanbHbIX Bog, Beero Kaskasa. [1.11. Cy-
LUMHCKMI CTPEMWJICS YCTaHOBUTb MPOYHYI0 CBA3b MEXY Ka-
(enpoii GapMaKonoruM ¢ y4eHWeM 0 MUHepasbHbIX BOAAX
B aKaleMUM U HayyHbIMU UCCNENOBAHMAMMN OTEYECTBEHHBIX
MWUHEepasbHbIX BOJ Ha MecTax.

B ObwectBe oxpaHeHus HapopHoro 3apasus B 1883 r.
M.N. CywmHcKuit ocHoBan ocobblit 5-i otoen — banbHeo-
norvM U Knumatonoruu. B u3paHHbIX mof pyKOBOLCTBOM
M.MN. CywmHcKoro 4 ToMax Tpy#oB 3TOr0 OTAENEHWUS Haneya-
TaHo 36 AOKA[O0B, MOCBALIEHHBIX M3Y4YEHMIO COCTaBA MUHE-
panbHbIX BOZ; BAMSHUMIO CEPHBIX M MPOCTbIX BaHH Ha TeMre-
partypy Tena, Mynbc, AblXaHue, TYprop Koxu, 06MeH BeLLecTs;
neyebHOMy LENCTBUI0 MUHEpanbHbIX BOL U FpA3eii npu pas-
JIMYHBIX 3aboneBaHMAX M crnocobam Mx NpUMEHEeHMs; ponu
KNIMMaToNOrM4eckux (haKTopoB pasHbIX MECTHOCTEN B 0370-
POBMIEHMM OpraHW3Ma. 3TM UCCNENOBaHNUA MOCNYKWUAM TONY-
KOM K pacLUMpeHuio U CO3AaHUI0 HOBbIX BanbHeoNorMyecKux
U KNIMMaTONOrMYecKUX KypopToB B fNTe, Ha MMHEpanbHbIX
Bojax B Jiuneuxe u [lpyckuHuHKae.

Bo Bpems 5-netHero 3asegosanus [1.M1. CywmHckum Kas-
Ka3CKUMM MUHepanbHbIMM BOLAMM ObiNv NOCTPOEHbI BOAO-
npoBoabl NpecHoii Boaw! B laturopcke, Eccentykax n Kucno-
BOJICKE, a TaK}Ke HOBOE «BaHHOe 3flaHuex» B }{enesHoBoACKe,
«KpacvBoe MO BHELUHOCTH U CHabXeHHoe BCeMU NMpUCMocob-
neHusaMM, TpebyeMbIMU COBPEMEHHOKO MAPOTEPANUEND».

Mocne yxopa u3 akagemumn npodeccopa M.11. CywmHckoro
Kadenpy ¢ 1890 no 1895 r. Bosrnaensan WeaH Metposuy Mas-
noB (1849-1936). O poamnca 27 centsabps 1849 r. B T. Pa3aHu.
B 1870 r. nocne oKoH4aHWA PA3aHCKON AyXOBHOW CEMMHApUK
noctynun B CaHkT-lleTepbyprckuic yHMBEpCUTET Ha ecTe-
CTBEHHOE OTZeNeHne hU3nKo-MaTeMaTUYecKoro haKymbTeTa,
KoTopoe okoHumn B 1875 r. co 3BaHWeM KaHaupaTa. B oM xe
rogy noctynun Ha 3-# Kypc MeauKo-Xxupypruyeckon akape-
MWK, KoTopyto oKoHumn B 1879 . ¢ oTnumeM u Bbin ocTaBneH
Mpu akafeMum Ha 2 roga Ans NoAroToBKU K MpogeccopcKoMy
3saHmio. C 1879 . no npurnawenunio npodeccopa C.IM. bot-
KnHa B TedeHue noytu 10 net (C 2-neTHUM nepepbiBOM
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Ha 3arpaHuyHyl0 CTaXMpoBKY) paboTan B ¢m3nonornyecKoil
nabopatopum Npu ero KIMHUKe, GaKTUYECKU PYKOBOASA BCEMM
(apMaKonormyeckuMm n GU3KoNorM4ecKUMU UCCeoBaHms-
Mu (puc. 7). B 1883 r. 3awmtun QOKTOPCKYl0 AMccepTaumio
Ha TeMy «LleHTpobexHble HepBbl cepauax». B 1884 r. nony-
umn 3BaHWe NpuUBaT-LoLEeHTa No Kadeape Gusmonorum u bbin
KOMaHAMPOBaH C HayyHO! LieNnblo Ha 2 rofa 3a rpaHuuy.
B nepuon KoMaHgupoBku pabotan B nabopatopusx P. leit-
nexraiiHa v K. JTiogsura. B 1886—1889 rr. nponomxun pabory
B m3monornyeckon nabopatopumn C.M. botkuHa, npoBogun
3aHATMA CO CTyaeHTammn 1 Bpadvamu. B 1890 r. 6bin n3bpaH
3KCTpaopaMHapHbIM npodeccopoM Kadeapsl hapMakonorum
C peLienTypoii 1 y4eHeM 0 MUHepanbHbIX Bofax, B 1895 . —
npogeccopoM Kadeapbl pusmonormu, a B 1897 r. — opau-
HapHbIM MpodeccopoM 3Toi Kadeapbl, rae npopaboran
00 1925 r. C 1891 r. ogHoBpeMeHHO 3aBeaoBan U3noN0ru-
YeCKUM 0TAeNOM MHCTUTYTa IKCNepUMEHTaNbHOM MeavLIMHBI,
OpraHM30BaHHbLIM MPU €ro y4acTuu. 3Ty JOMKHOCTb OH 3a-
HAMan [0 KoHua *wu3Hu. B 1897 r. 6bin onybnmkosaH Tpyn
.M. MaenoBa «Jlekuun o paboTe MaBHbIX NULLEBAPUTENBHBIX
enes», Nocsie NepeBoAa Ha HEMELIKUIA 1 aHTTIMIACKWIA A3bIKK
yaocToeHHblit B 1904 r. Hobenesckoii npemun [4].

Kadenpa dapMakonoruu B 3TV rofbl 3aHMMana 4 KoM-
HaTbl EcTecTBeHHOMCTOpUYECKOro MHCTUTYTA. OfHa U3 HuX
CyXuna ang npoBefeHUs OCTPbIX ONbITOB, @ 3 ApYrux bbiam
oTBeAEeHbI Nof KabuHeT npodeccopa, onepaunoHHY U Kna-
poByl. B nogsane Haxogwics BUBapuii, B KOTOPOM cofep-
Xanucb cobakm 1 Kponuku. Ha kadeppe W.IN. MaBnos umtan
rMaBHbIM 00pa3oM Kypc GapMaKomnorum, y4eHue e 0 MuHe-
pasbHbIX BoAax no ero npockbe bbino nopyyeHo C.A. Mono-
By. W.IN. [TaBnoB MHOro BHUMaHus yaensn oby4eHnto n Boc-
nuTaHuio byaywmx Bpadel. B cBoux nexkumsx oH roBopun:
«DapMaKonorus... 3HaKOMUT Bpaya C ero MaBHbIM OPYXUEM,
MoKa3blBaeT, YTO OH AeNlaeT B OpraHM3Me ero JiekapcTBamu
11 YEro MOXXHO 0XKMAATb OT HUX B TEX UM UHBIX KONMYECTBAX».

.1N. MaBnoB 3HaunTENLHO M3MEHUN METOLMKY Npenoa-
BaHuA papmMakonorum. [lo Hero, no cBuAeTeNbCTBY npodec-
copa [.A. KameHckoro [3], «Bce npodeccopa CTpeMUANCH
CO06LLMT CITYLLIATENMI0 0 KAX0M MeMKaMEHTE KaK MOXHO
Bonblue AaHHbIX, He 3abOTACk B [OMXKHOI Mepe 0 TOM, YTo-
Obl BbIAENUTL XapaKTepHOe AEMCTBME [AHHOM0 BeLLecTBa
1 060CHOBaTL €ro NpaKkTMYeCKoe NpuMeHeHue. Tak, Hanpu-
Mep, B JIEKLIMM 0 HanepcTaHKe coobLuanoch, Kakue ABNeHMs
bynyT HabniopaTtbcs, ecnu 3To cepAeyHoe cpeacTso byper
MPUNOXKEHO B BUAE MOPOLIKA K KOXeE, CAM3UCTOM Hoca,
KOHBIOHKTWBE, NPUTOM B MasiblX, CPEAHUX U BoNbLUMX J03aX.
XapaKTepHoe e [elcTBME HaMepCTAHKU KaK CepheYHoro
CpeacTBa He MoOAYEpPKUBANOCh W 3aTyLLeBbIBANIOCh MHOM-
MU JETansiMW, He UMEKLLUMU NPaKTUYECKOr0 3HAYeHMs.
370 0YeHb 3aTPYAHANO YCBOEHWE MaTepuana CryLiaTesiiMu.
WBaH MNetposuy oTbpocun Bce Menouw, Kotopble He cnocob-
CTBYIOT JlyuLLIEMY MOHUMAHMIO NONE3HBIX CBOWCTB IEKAPCTBA,
MOAYEPKHYN MaBHbIE XapaKTepHble YepTbl ero AencTBUS
Ha OpraHu3M, paju Yero JaHHOe JIEKapCTBO M NPUMEHSIETCS
B MeauumHe. OH co3pan bonee YeTKyl GU3MONOrUYECKyLo
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KNnaccuduKaumio BELLECTB, YTO TaKKe 3HauUTeNbHO obner-
4Mno MpoLecc npenofaBaHusa U YcBoeHus hapMakonorum
cnywarenamu. Ha nekumsax WeaH [MeTpoBuy LWMpOKO npaK-
TUKOBaN [EMOHCTPaUMI0 3KCMEPUMEHTOB, HarisgHO no-
Ka3blBalOWMX AeNCTBME M3yyaeMblXx (apMaKonoruyeckux
BewwecTB. [lpu 3TOM pe3ynbTaThl, MOAYYEHHbIE HA XWBOT-
HbIX BO BPEMS OCTPbIX MW XPOHMYECKMX OMBITOB, OH [0-
MOHAN HabMoAEHUAMM Ha HOPMaJTbHBIX, HEONEPUPOBaHHbIX
JKMBOTHBIX W C000LLaN KINUHUYECKUE AaHHbIE. YMes npocTo
M ICHO U3naraTb TPyAHeMLMe HayyHble npobnemsl, MBaH
lMeTpoBuWy BCeraa ycTaHaBAMBaN aKTUBHYH CBA3b CO BCEMU
cnywarensmu. bnarogaps Takoi noctaHoBKe npenofaBaHus
cnywarenu nposeasiv bonbLLon MHTepec K hapMakonoruu
W XOpOLLO ycBauBanu 3T0T npeaMeT. OHM LUAKM Ha 3K3aMeH
K WBaHy MeTpoBuyy, 6yayum yBepeHHbIMW B CBOMX CUnax
U 3HaHuAx». Jlekumn W.I1. TaBnoBa, Kak BCMOMWUHanN ero
accucteHT J.A. KameHckuid [3], oTanyanucb «KMBOCTbIO
U3/I0KEHUS... U BO3MOXHO LUMPOKUM NMPUMEHEHMEM 3KCME-
PVUMEHTa KaK Ans AEeMOHCTPUPOBAHMA NONE3HOI0 AENCTBUS
MeAMKaMEHTa, TaK, B 0COBEHHOCTH, 1 pa3bACHEHUS Me-
XaHW3Ma 3Toro noniesHoro Aeicreus». MosgHee, B foknage
Ha (apmakonornyeckon cexkumm 06LLecTBa pycckux Bpayeld
«0 HenosnHoTe COBpPEMEHHOTO (PU3MONOrMYECKOT0 aHaKu3a
LENCTBUS NleKapcTBeHHbIX BelwecTB», WM. MaBnoB ckaxer:
«Ha orpoMHoii TeppuUTOpUM MEAULIMHCKOMO 3HaHWA (hapMa-
KONOrvs NpefcTaBnseTca... NOrpaHUYHoi obnacTblo, rae
NPOUCXOAMT 0COBEHHO OXMBNIEHHLIN 0OMEH yCnyr Mexay
eCTeCTBEHHOHAYYHON OCHOBOW MeAMLMHbI — (U3mnonoruei
W CneumanbHo MeAMLUMHCKUM 3HaHWEM — Tepanuen...».

DestenbHoctb W.MN.MaBnosa Ha Kadeape papMakonorum
OTNMYanach CBOWCTBEHHBIM EMY LUMPOKUM HayyHbIM pas-
MaxoM, bnecTaLLeil NOCTaHOBKOW 3KCMEPUMEHTA U rybOKUM
(GUM3MONOrMYECKUM TONKOBaHUEM (hapMaKONorMyecKux AaH-
HoiX. W.I1. MaBnoB cuntan, yto NOHATL AEHCTBUE IEKAPCTBEH-
HOro BeLLecTBa Ha OpraHM3M U 060CHOBaTb €ro pauMoHab-
HOE TepaneBTUHECKOE NPUMEHEHWE MOXHO TOJTBKO Ha OCHOBE
ryBoKoro GpuU3KMoI0rMYecKoro aHanm3a KCnepUMeHTabHO-
(apMaKoorMYecKMX U KITMHUYECKUX AaHHbIX. MHorre uccne-
[0BaHus, BbINOHEHHbIE B (hapMaKonorMyecKoii labopatopum
nog, pykosoacteoM W.I. MMaBnoBa, bbim nocBALleHbl dap-
MaKOo/I0r1 CepAeYHO-COCYANCTON CUCTEMBI, KOTOPOM OH 3a-
Humarncs ewle B nabopatopum C.I. botkuHa. Hapsagy ¢ atum
LUMPOKOE pa3BuUTHe MONYYUnM MccnefoBaHus no dwusmono-
MM M GapMaKomorum NULLEBaPEHNS U LIEHTPabHOM HEPBHOM
cucteMbl. B aTo Bpems Kadenpa dapMakonorum akagemum
cTana ee bonee 3HaMeHWTOR, K ee ronocy NpUCTYLUMBANUCh
Bce dapmakonoru Poccum.

B HayuHo-uccnepoBatenbckon pabote W.I. [aBnos
cuuTan ropasfo bonee BaxHbIM s GapMaKonorum fe-
TaNbHOE U3YUYEHUE YIKE UCTIbITaHHbIX (hapMaKOOrMUYeCKNX
CpencTB, HallefLIMX TepaneBTUYECKOe NMPUMEHEHNE B KNK-
HUKe, YeM uccnefoBaHWe BONLLLOTO KOSMYECTBa HOBBbIX.
AKTyanbHOCTb TaKoro HampaBfieHWst onpefensnacb TeM,
yTO B 3TOT NEPUOL, C OGHOW CTOPOHBI, MHOTME NEKAPCTBEH-
Hble CpeACTBa, ANUTENbHO M He Be3 ycnexa npuMeHseMble
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B KJIMHWKE, elle He Bbln [OCTaTONHO U3Yy4eHbl hapMaKo-
JIOTMYECKY, a C APYron — TeM, YTO HOBbIX JIEKAPCTBEHHbIX
npenapatoB 6bln0 He TaK Y} M MHOr0 BCleAcTBUE OTCYT-
cTBus B Poccum cobcTBeHHOM XMMUKO-(apMaLeBTUYECKO
basbl.

3a 5 net, B TeueHue Kotopbix W.I1. Masnos pykoBogumn
Kadenpoii, B hapMaKonornyeckon nabopatopum 6bino Bbi-
nonHeHo 12 KpynHbix paboT no Bonpocam dapmakonoruu,
n3 Hux 10 ROKTOpCKMX AuccepTaumii, B YacTHocTU «Ma-
Tepuansl K Gu3nonorum u GapMakonornu LEeHTpasbHOW
HepBHoW cucteMbl» (1. bapatbiHckuit), «K dapMakonorumn
wenoyen» (H. bekkep), «Matepuansl k hapMakonorum bpo-
matuna» (J1. TuHcoypr), «0 BAMAHUM KMUCNOT Ha BbieNeHne
COKa momxenynoyHon enesbl» (M. Lonuuckuit), «K ¢u-
3uonoruu U GapMaKosorM1 YCUNMBakoLLLEro HepBa CepaLa»
(W. 3arpapguH), «<MaTepuansl K hapMaKonorum sK3anbruHa»
(A. Mopo3o), «K dbapMakonorum HaTpuo-canuumnoBoro Te-
obpomuHax» (M. CabawwHukos), «MaTepuansl K dhapMakono-
rum ameTuHa» (H. Tokapes), «K dapMakonorun xnopucroro
amMmoHus» (H. HOpuHcKui).

Ina pabor yyenuko W.M. laBnoBa, NOCBALLEHHBIX
(apmaKonorum ceppeyHo-cocyaucTon cucTeMbl, bonbluoe
3HauyeHue uMena ero auccepraums «LieHTpobexHble HepBbl
cepaua» (1883), nonoxuBlLas Hayano PasBUTMIO YYeHMs
0 HepBHoM TpoduKe [5]. OH TaKXKe BbILBUHYN UAEI0 O TOM,
4TO peLenTopbl LLEHTPOCTPEMUTESbHBIX HEPBOB, UMEHLLMECS
He TO/IbKO B Jyre aopTbl, HO M B [PYrUX COCYAMCTbIX 06-
NacTaAX, KayecTBEHHO Pa3iuyHbl MO WX OTHOLLEHMIO K pas-
ApaxuTensaMm. [lokasaTenbcraa cneLMpUYHOCTY peLenTopoB
BbinK AaHbl B paboTax ero YH4eHUKOB, MOYYMBLLMX AMCCO-
LMaLmIo cocyaucTbix peneKcoB Nof, BAMSHUEM PasfIUyHbIX
dapMakonoruyeckux areHToB. 0cobeHHO BaXKHOE 3HaueHue
ANs passutua dapMakonorum KposoobpalleHus uMenu
METOAMKM M30MALMN CepaLa U MPUroTOBNIEHUS CepAeyYHo-
JIErOYHOr0 Mpenapata TemoKPOBHbIX, YCOBEPLUEHCTBO-
BaHHble Moj, PyKOBOACTBOM U mpu ydactum W.M. Masnosa
ero y4yeHUKamu. 31 U pyrue MeToAMKM UCMONb30Banmch
ANs UCCNefoBaHNA [eWCTBUA Ha cepAaLie W KpoBoobpale-
HWe pa3NuyHbIX hapMaKoNoryeckux npenapartoB (NaHAabl-
wa, ctpodaHTa, NnobennHa, Kamdopsl U ap.), NpaKTUYeCKas
LLeHHOCTb KOTOPbIX COXPAHSAETCA M MO HbIHELUHWN [eHb.

[pyras bonblias rpynna uccnefoBaHui, BbINOHEHHbIX
nog, pykooacteoM .. MaBnoBa, 0THOCUTCS K M3YYEHUIO
dapmakonorun nuwieBapenus. Ero knaccuueckne paborts
no ¢usuonoruu nuLLeBapeHns ctanu basom ana papmako-
JIOTUYECKWX UCCNe0BaHuUi B 3Tol obnactu. MeToguueckue
npuemsl, ycoBeplueHcTBoBaHHble W.I1. MaBnoBbiM, Hanpu-
Mep, BbiBEZiEHME NPOTOKOB CIIOHHBIX Xene3s, 330¢harotoMus
(«MHMMOE KOpPMNEHME»), «MABNOBCKUIA KesyA0YeK», BblBE-
AeHWe NPOTOKOB NOMKENYA0UHON Xenesbl U Apyrue, bbinu
UCMOMb30BaHbl €ro YYEHWKaMW ANSA PeLleHUs pa3anyHbIX
BonpocoB ¢apmakonoruu. H.M. bekkep, M. MumeHos,
H.M. KazaHCcKM U3yumnu HescHbIN B TO BPEMS BOMPOC O Xa-
paKTepe U MexaHWU3Me LEeNCTBUSA LLENOYEN Ha KENYLoYHYH
CEKpeLuio, YCTaHOBUIIM TYMOpasnbHOE W pedieKTopHoe WX
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BnusHve. B pabotax U.J1. onnHcKoro v ap. 6bino BbisicHe-
HO, YTO CONIAIHAsA KMCNOTA HECKOMIbKO YTHETAET XEeNyLoUHYH
CEKPEeLMIo, @ pSAL OPraHUYecKMX KUCNIOT, B TOM YMCHE YK-
CycHasi, MacnsHas u yrmekucnota, Bo3byxaaioT ee. Llenas
cepus pabot 6bina noceAweHa usyyeHuo hapmakonoru-
YECKOro enCTBUS pAfA ankanoupos (aTponmMHa, IMETUHA,
MUNOKapNWHA, HUKOTMHA, (GW30CTUrMUHA, CKOMONaMUHa,
KOKauHa W Ap.) Ha opraHbl NULLEBapEHUS.

TpeTbst 0bnacTb MccnepoBaHuin, KOTOpoi Bbinu mocBs-
LieHbl bonee nosgHue pabotbl WM. MaBnosa u ero yyeHu-
KoB, — 370 ¢m3uonorus n (GapMaKonormsa LEeHTpanbHOM
HepBHoW cucteMbl (LHC), ocobeHHo BbiCLLEN HepBHON Ae-
AtenbHocT. B nabopatopum kadeppol M.A. bapaTtbiHcKui
U3yumn OencTBUe BPOMITWUNE, HApPKOTU3MPYIOLLMX BELLECTB,
aponoHuxatowwmx cpeacts. 0 HeobxoanmocTn cucteMaTu-
UECKOro WUCCEeA0BaHUA BIUAHUSA NIEKAPCTBEHHBIX BELLECTB
Ha HepBHble LeHTpbl W.T. Maenos nucan B ctatbe «0 Henon-
HOTE COBPEMEHHOr0 (M3MOMOrMYECKOro aHanu3a LencTaus
nekapcTs» (1894). B Helt OH yKa3blBan Ha BO3MOXHOCTb 13-
y4eHWs n3bmpaTtenbHOro LeMCTBUS IEKAPCTBEHHbIX BELLECTB
Ha pasnnunble otaensl LIHC. Mo3gHee, nonb3ysch METOAMKOI
YCNOBHBIX pe(NEKCOB M HOBbIMM WU3NONOrMYECKUMU AaHHbI-
MM, Nony4eHHbIMU Npu ee npuMeHeHnu, W.T. Maenosy yaa-
Nocb paspeLunTb paf, BaXHEeWLLMX BOMPOCOB (apMaKonorum
UHC — peinctBum Ha Hee ankoronsi, KogeuHa, CHOTBOPHbIX,
OpoMUAOB M [pYrUX CPEACTB.

Mog pywkosoacTteoM W.I. MMaBnoBa 6biiv BbINOMHEHDI
[ecaTku paboT, B KoTopbIX GapMaKonorua TeCHO nepene-
Tanacb ¢ GM3nONOrMei, TaK Kak B KayecTBe BaXKHbIX aHa-
nn3aTopoB GU3NONOTNYECKUX QYHKLUWA NpUMEHAIUCE hap-
MaKonornyeckve areHTol. B nocneaywowme rogpl, pabotas
Ha Kadenpe dusmonorum akagemuu u B MHcTUTYTe 3Kcne-
puMeHTanbHoW MeamuuHbl, W.IN. NaBnos npogomkan xmeo
WHTepecoBaTbcs apMaKonorueld, ee 3afadamu, nepcnex-
TMBaMu M Metofamu. OH oYeHb MHOrO cAenan Anis yKpen-
neHus cesseit dhapMaKonorMM 1 Tepanuu, AN YACHEHUA
W YCTpaHeHUs MPUYKUH HEPeLKUX pasHOrmacuii Mexay npes-
cTaBuTeNAMM 3TUX AucumnnuH. OH nucan: «®Dapmakonor
Maro-nomany oToLen oT NOCTaBNEHHOM eMy CHa4ana Lenu,
Mano UM BoBCe He 03aboumBasnch, He UHTEpecyACh Jieyeb-
HbIM [leNCTBMEM AaHHOro BelecTBa. Mapmakonorus ecte-
CTBEHHO MpeBpaTUNach B 4acTb (M3NONOTMM, U3YYaloLLYH
LEeACTBUE XMMMYECKMX areHTOB Ha XMBOTHOE Teno W npe-
CNefyIOLLYI0 CBOM YMACTO TeOpeTUYecKkue Lenu. <...> bna-
rofaps yKasaHHOMY 00CTOSTENbCTBY CBA3b COBPEMEHHOMO
(hapMaKonornyeckoro Matepumana c NpakTMYeCKo MeauLm-
HOM CTanla BO MHOTWX CyJasx cnabow, a MHoraa faxe YncTo
cxonactmyeckoit» [4]. MyTu cbnmxeHnsa aKkcnepuMeHTanbHoOK
(apMaKonorum 1 KnmHuyeckon MeauumnHbl W.1. Maenos Bu-
[eN B OpraHu3aumu npu Kax oo (papMaKonornieckon Ka-
(enpe aKcnepUMeHTanbHO-TepaneBTMYECKO labopaTtopuu.
W.M. NaBnoB cuutan HeobxoaWMBIM NONOHATL (hapMaKo-
NOTUI0 «3/IEMEHTAMM 3KCMEPUMEHTAIBHOM Tepanuu... YTobb
U3yyaTb LENCTBME MeUKaMEeHTOB Ha 60NbHbIX HUBOTHBIX...
Jnwb npu camaHumM hapMakonormm ¢ aKcnepuMeHTabHOM
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Tepanueii paccetoTcs TepaneBTUYECKNE MUPAXKMU, UCKITIOUNT-
€S NeyanbHas BO3MOXKHOCTb HenpaBuMibHOro 3abpakoBaHus
MHOMMX CPeACTB TONIBKO MOTOMY, 4TO (apMaKonoruyecKuii
aHanu3... Ha 3[10pOBbIX XWBOTHBLIX He KOCHYNCS elle Haj-
NeXawmx NMyHKTOB UCCNeAO0BaHWA, WM HE MOT C HUMM
BCTPETUTLCS...». 3TV Mbicin W.I1. [aBnoBa no rnaBHenLmnM
BonpocaMm ¢apmakonoruu, pasbpocaHHble B ero Tpyaax,
W ceryac 3ac/yXMBalOT NPUCTaNbHOr0 BHUMaHMA apMa-
KOJIOroB.

Cnepyet otMmetutb, yto W.M. MaBnoB yxe B Te rogbl
B MOJIHOM Mepe MPOSBAAN CBOM DOMLIOBCKMI XapaKTep, WC-
KIIOYMTENBHYI0 HE3aBUCUMOCTb M CMENOCTb B BbICKA3bIBaHU-
AX 1 nocTynkax. OH NoCTOSHHO HOCKUN B KapMaHe YcTaB aKa-
AEeMUM, 4Tobbl UMETb BO3MOXHOCTb YETKO OTCTauBaTb CBOK
no3vumio. 370 He BCEraa HPaBUIOCh HAYaNbHUKY aKajemMuu
B.B. NMawytuHy. B pe3ynbtate W.IN. Maenos 3a BpeMs 3aBe-
[0BaHus Kadenpon apMaKonorum Tak 1 He Bbin yTBepHAEH
B 3BaHUW OpaMHapHoro npodeccopa, eAMHCTBEHHBIN U3 Npo-
(eccopoB He Mosy4n KBapTMpy OT akagemun. BMecTe ¢ TeMm
B.B. MawyTnH, cam 6yayum KpynHbIM Yy4eHbIM, MOHMMan
BCH0 3H3YMMOCTb HayyHOW M Mefarornyeckoi AesTeNbHOCTH
W.1. MaenoBa 1 nocTosHHO cnocobcTBoBaN pasBuTHIO Kade-
Apbl papMaKonoruu.

Mocne nepexopa W.I. MaenoBa Ha kadenpy ¢usmonormm
Kadenpy dapMakonorum ¢ peLentyporm U YUYEHUEM O MU-
HepanbHbIX Bojax Bosrnasun B 1895 . npodeccop CrenaH
IOmutpuesny Koctiopun (1853-1898), yueHuk npodeccopa
B.B. MawytuHa (puc. 8), n 3aHnmMan ee no 1898 r.

C.[0. Koctiopuh poamncs B 1835 r. B . Hukonaese Xep-
COHCKOM rybepHuu. B 1872 r. oKoHuUMN peanbHO-Kaccu-
UECKYI0 TMMHa3uio M nocTynun B [OpHBIA MHCTUTYT, nocne
3-ro Kypca KoToporo moctynun B MeLuKO-XWUpYpruyeckyto
akagemumio. OkoHuun akapemuio B 1880 r. ¢ otnmumem
M HarpaxgeHueM 30N10Toi Mefanbio 3a paboty «0 Bms-
HUM PYCCKOI BaHM Ha 340p0OBOro U BONALHOIO YesioBeKa»,
a TakxKe npemueii npodeccopa UnbuHckoro 3a natonoro-
aHatoMuyeckue pabotbl. byayum ctypeHtoM 2-ro u 3-ro
KypCcoB, MCMOMHAN 0083aHHOCTW accucTeHTa Ha Kadeppe
ructonorum y npogeccopa ®.H. 3aBapbikuHa, Ha 4-M 1 5-M
Kypcax — 00513aHHOCTM OpAMHaTopa B KIMHUKE npodec-
copa B.A. MaHacceunHa. lNocne oKOHYaHWA aKkageMuu bbin
npurnawex npodeccopom B.B. MawyTuHEIM Ha MecTo npo-
3eKTopa npu Kadenpe obLieit U IKCNepUMeHTaNbHOM Na-
TONOrmM, Kotopoe 3aHuman po 1884 r. C 1881 no 1884 r.
COCTOSA1 BPa4YOM-CMEeLMUanmcToM no BHYTPEHHUM 60one3HaM
B Komutete Huwmx. B 1884 r. 3awmTun goKTopcKylo auc-
cepTaumio Ha TeMy «0 BAMAHUW NepepesKn HUMKHEN YacTu
CTMMHHOMO Mo3ra Ha MeTamMopdo3 B TeNe KWUBOTHBIX» U Obin
HanpaBneH Ha 2 roAa 3a rpaHuly B HayuyHYl0 KOMaHau-
poBky. B 1885 r. KoHdbepeHuUMen akageMun NpusHaH npu-
BaT-[oLEHTOM no obuen natonorun. B 1886 r. HasHayeH
3KCTpaopAMHapHbIM npodeccopoM XapbKOBCKOTO YHUBEP-
cuteTa no Kadeape obweii natonorun. B 1888 r. yTBepx-
AEeH B 3BaHUM opaMHapHoro npodeccopa. B 1895 r. usbpaH
npodeccopoM no Kadenpe GpapMakonorum ¢ peLenTypoil
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e N0
Puc. 8. Crenan [mutpuesny KocTiopuH (Bo3rnaensn kadenpy
B 1895-1898 rr.)

Fig. 8. Stepan D. Kostyurin (headed a chair in 1895-1898)

M YYEHWEM 0 MMHepanbHbIX Bogax BoeHHo-MeaMuUMHCKoW
aKafieMuu.

(®apmakonoruyeckas nabopatopust npu [.C. KocTiopuHe
Obina paclumpeHa «npubaeneHneM ofHoi paboueit KOMHa-
Tbl, HaxoAsLLeiics B NOABANbHOM 3TaXke M nepefenaHHomn
13 paHblue ObIBLUIEr0 NOMELLEHMUS 151 JKUBOTHBIXY.

Jlekumn C.[. KocTiopuHa no dapMakonorum conposo-
XOaNNCb JEMOHCTPaUMeil BIMSHUSA NIeKapCTBEHHbIX CPeaCTB
Ha uBOTHbIX. [penofaBanue dhapMaKonorum UMeno aKcne-
PUMeHTanbHOe HanpaeneHue, 0coboe BHMMaHuUe Npy 3TOM
obpallanoch Ha TepaneBTUYECKOE 3HAYeHME JIeKapCTBEH-
Hbix cpeacts. C.[l. KocTiopuH untan nekumm no Kypcy banb-
Heonoruu, obpailas ocoboe BHMMaHME Ha OTEYECTBEHHbIE
MUHepainbHble BOAbI, KOTOpble BbIIM elle Mano 3HaKOMbI
BpayaM, a TaKiKe BeJ NPaKTUYeCKMe 3aHATUS CO CTYOeHTaMu
no peuentype. HayuHblie untepecsl [1.C. KocTiopuHa 6biam
pa3HOCTOPOHHUMM. B uucne ero HayuHbIx TpynoB (okono 25)
MMEKTCA UCCNe0BaHus, OTHOCALLMecS K obnacTu dmsuono-
WK, IKCNIePUMEHTANIbHOM NaToNOrvK, NaToNorMYeCKoN aHa-
TOMUM, nNaTobmoxmummm, bakTepuonorum, HabnoaeHNs n uc-
CnefoBaHuUs B 06M1aCTU KNMHUYECKON MEAULMHBI, HECKONBKO
dapmaronorunyeckux pabot. OH sBnseTcs aBTopoM (BMecTe
¢ MN.N. CywwuHcknm) HanucanHoro K 100-netHeMy tobuneto
BoeHHo-MeaMumMHCKoW akageMun «Ouepka uctopum Ka-
(enpbl GapMaKonorum ¢ peLenTypoil U YYEHMEM O MUHe-
panbHbIX Bogax B MMnepaTopckoit BoeHHO-MeLMUMHCKON
akageMumn». HecMoTpa Ha yxyaweHnue 3a0poBbs ([.C. Ko-
CTIOPUH ObIN 6oneH TyDepKyNne3oM), oH NpoaoKan pabotaTtb
[0 CaMoii CMepTH, PYKOBOAMWI HayYHbIMU UCCNEA0BaHNAMM
no dapMaKonoruu, Y1Tan nekuumu BpadaM no Kypcy banb-
Heonorum, obpalas ocoboe BHUMaHME Ha OTEUECTBEHHbIE
MWHepanbHble Boabl. MapMakonoruyeckas nabopatopus
npu [.C. KocTiopuHe 6bina paclumpeHa. B Heli oTKpbinoch
2 HOBbIX OTLENEHUS: OAHO — A8 UCCNIe0BaHUs LeNCTBUS
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VICTOPUA APMAKOIIONMN

MUWHEpanbHbIX BOA, APYroe — ANS U3ydeHus rasoobme-

Ha Y XMBOTHbIX MO BUSIHUEM JIEKApPCTBEHHbIX CPeACTB.

N3 dhapmakonormyeckoii nabopatopun 3a BpeMs pyKOBOA-

cta Kadegpon C.[. KocTopuHbIM BbILWAM TaKue paborthl,

KaK «0 BAMSHMM CKOMONaMuMHa Ha CIOHO- U MOTOOTAEeNe-

Hue» (I.A. KameHckuin), <K Bonpocy o BAMAHUM OPeXoB KOsbl

Ha ra3oo00MeH (yrneKkncnoTa u BoasHble Napbl), BEC U TEM-

nepaTtypy Tenia y 300poBbIX XMBOTHbIX» (A.fl. BeuepkeBuy),

«0 cpaBHUTENBHOM BAWSHUW HEKOTOPBIX ClabuTebHbIX pac-

TUTENBHOTO M MUHEPANTbHOTO MPOUCXOXAEHNSA Ha KULLEYHUK

#mBoTHbIX» (H.H. Mepxypos), «K y4eHW0 0 MOYEroHHbIX»,

«Hogenwme dhapmakonormyeckue cpegcrsa» u «CoBpeMeH-

Hoe cocTosHue dapmakonorun» (E.W. Kotnsp).

Cam [1.C. KocTiopvH MHOrO BHUMaHWA YAENAN U3Y4eHUIo
0TeYeCTBEHHbIX MUHepanbHbiX BoA. C 1893 no 1897 r. oH 6bin
BpayoM-aupeKTopoM CnaBsHCKMX MUHepanbHbIX BOA. bna-
rofaps CBOEW 3HEepruM M HaCTOMYMBOCTM CAEeNan O4YeHb
MHOr0 ANSA YNy4LIeHUs 3TOr0 OTEYECTBEHHOIO KypopTa.

Mocne cmeptn C.A. Koctiopuna Kadenpy B 1899 r. Bo3-
rnasun Hukonait Maenosuy Kpasko (1865—1924). Buipa-
IOLUMIACA YYeHbIW, YeH-KoppecnoHaeHT PoccuicKoi aka-
LEMUM HayK, aKafeMuK BoeHHO-MeaMUMHCKONM akapgeMum
npodeccop H.M1. KpaBKoB cTan 0CHOBOMOMOXHUKOM COBpe-
MEHHOr0 3Tana pa3BWUTWUS OTEYECTBEHHOW (apMaKonorum
W co3parteneM 6oMbLIOA HayyHOI LWKonbl [6]. Ero HayuHbIi
nyTb, Be3ycnosHo, ABASETCA He TONbKO brecTAwmM obpas-
LOM CNYXEHUs HayKe, HO W MPUMEPOM ANS MofpaxaHus.
OpHako cobbiTus, cBsisaHHe ¢ inyHocTbio H.M. KpaBkoBa,
Mbl N1aHWPYEM 0NKUcaTh B OTAENbHOM CTaTbe B NPOLOIKeE-
HWe HayaToi TeMbl.

OcHoBHble NybnmKaLmm cOTPYAHWKOB Kadeapbl hapMaKo-
norum B XIX B. B XpOHONOrMYECKOM MOPSAAKE:

1. Cmenosckuit TA. ®unocodus botaHukm. MNepesog ¢ nar.
CN6., 1806; KpaTtkoe paccMoTpeHue JIMHHEEBCKOM cUcTe-
mbl. CI16., 1808. 195 c.; HactaBneHme K cobupaHmio LWnaH-
ckux Myx. Cl6., 1808; Onucanue LieNUTeNIbHBIX UCTOYHM-
KoB KawmHckoro yesfna B aadvax Oncydbesa. M., 1808;
0 3aMeHe MHOCTPaHHbIX JIEKAPCTBEHHBIX MaTepuancs
Poccuitickumn npousseaequamu. CI6., 1810 (B coasrt.);
CyCTeMaTMYECKOE WUCHMCIEHWE PacTEHWH, HaXOLALLMXCA
B capy Mmnepatopckoit akapemum Hayk. Cl6, 1811.

2. TNetpos A.B. HauanbHble ocHoBaHWA 6oTaHWKKM onis npe-
nogasaHuu. Cl6., 1815. 347 c.; Katanor pacTeHuii 6ota-
Hudeckoro capa CaHKT-lletepbyprckon Meamko-Xupyp-
rmyeckoit AKafieMun Ha nlaTMHCKOM ssbike. CI16., 1816;
(®usmonorus um Hayka o ecTecTse YenoBeyeckoM. [lepe-
BoA ¢ HeM. lMpoxacku. CI6., 1822 (B coabT. ¢ [.M. Ben-
NaHCKUM).

3. HeniobuH A.M. ®apmakorpadus unm xuMmKo-dapmaLes-
TMYecKoe 1 apMaKo-AMHaMUYECKOe WU3MOKEHWe Npu-
FOTOBNIEHNS M ynoTpebieHns HOBEMLIMX NeKapcTB: B 3 T.
CN6., 1825; MonHoe UcTopuUyecKoe, MeaMKo-Tonorpadu-
yeckoe, (M3NKO-XMMUYECKOe M BpayebHoe onucaHue
KaBKa3ckux MUHepanbHbIX BOL, WU3faHHoe no Bbicovan-
wemy nosenenuto: B 2-x T. Cl6., 1825; 06wan 1 YacTHas
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cynebHo-MeauUMHCKas U MeAUKO-NONNLENCKas XUMUs
C MPUCOEAMHEHWEM O0DLUE W 4aCTHOW TOKCMKONMOrMM
WM HayKW 0 fAax U MPOTUBOSHBLIX CpeacTeax: B 2 T.
Cne., 1851-1852.

4. KanuHckuit-lenuta 0.9. PeuenTypa unmn HacTaBneHue co-
YMHATb NPaBUNbHbIE PELLENTbI U NPOMNKUCLIBATL NEKApCTBa,
LNs pYKOBOACTBA CTyLeHToB MMnepatopckoii Mepuko-
Xupyprudeckon Akagemun. ClN6., 1832; TepanesTuyeckue
3anucku. CM6., 1842.

5. Cnacckuit U.T. Heyto 0 BHYTPeHHEM W HapyXHOM yno-
TpebneHun onus // BoeHHo-Meouumckuin xypHan. 1833.
Y. 21, N2 1. C. 71-79; Ne 2. C. 179-212.

6. TopsHuHoB [1.0. MapMaKonoruyeckue 3anucku: B 2 u.
CI6., 1842; OcHoBaHuA $HKU3MONOrMM, aHATOMUK W 300XM-
MWW, CyKaLLMe K 00bACHeHUIo aencteus nekapcts. Cl16.,
1850. 16 c.

7. Kynnakosckuii K. Adnolationes Pharmacologiae ex
praelectionibus constriptae. CI16., 1856. 245 c.

8. 3abenun 0.B. 3anuckm dapmaronorum. CI16., 1868. 282 c.;
Jlekumm npod. W. 3abenmna. CI6., 1876. 520 c.

9. CywmHckwmi M1, CMepTb OT onbsHeHus B cyaebHo-Me-
OMUMHCKOM OTHOLLEHWW. [IUc. Ha cTenmeHb f-pa Mefu-
UmHbl. M., 1866; [leicTBue Kanabapa Ha cepaeyHble He-
pBbl // Men. BecTHuK. 1868; O melicTBumM anoMopduHa //
MpoTokonbl O6wectBa Knesckux Bpayen. Kues, 1872;
3anuckn hapMakonoruu, cocTaBneHHble N0 NEKUMAM /
Mog pen. C.A. MNonosa. Cr16., 1880, 1881; 0 manous-
BECTHBIX MWHepanbHbiX Bogax Ha Kaskase: ([okn.
Ha 1 MexpayHapoA. KOHrpecce ruaponorum U Knuma-
Tonoruu B okTAbpe 1886 r. B buappuue). CM6., 1887. 58
c.; Ouepk uctopuu Kadeapbl hapMaKkonorum c peuen-
TYpPOK M YYeHWEM O MUHepanbHbix Bogax B MMnepa-
TopcKoW BoeHHo-MeauumHcKon akagemuu. CI16. Tuno-
rpadwms ToBapuuiecTBa «HapogHas nonb3a», 1898. 54 c.
(c C.0.. KocTiopuHbIM).

10. MaBnoe W.M. MonHoe cobpaHue COYMHEHWIA: B 6 T.
2-e u3g., gon. M;; J1., 1951-1952.

11. Koctiopun C.[. K Bonpocy 0 BAMAHUM NOAKOXHOIO BMpbI-
CKMBaHUA bpoyH-CeKapOoBCKOM BbITSKKU Ha JUL, CPELHETD
BO3pacTa U CTapuUKOB U Ha TeueHue bonesHeit LeHTpanb-
Ho1 HepBHoii cucteMsl. CM6., 1890. 11 c.; O cpaBHuTENb-
HOM [,eMCTBMM Ha MUBOTHBIX THUIOCTHBIX U BYropKOBbIX
TOKCMHOB W O BAIMSHAM MX Ha TEYEHWE JKCTepUMEHTaSTb-
Hom byropyatku. CI16., 1891. 16 c. (B coasrt.); O neveHun
CMOMPCKOM A3Bbl THUNOCTHBIMKM ToKcuHamu. CI16., 1891.
15 c. (B coaBr.); CnaBsHCK M ero neuyebHble CBOMCTBA.
Cne., 1897.

A0NOSIHATESIbHAS! UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbl BHEC/M CYLLECTBEHHBIA BKNAf
B pa3paboTKy KOHLEMNLMM, NPoBeeHVe UCCIeN0BaHs 1 NMOArOTOBKY
CTaTbM, NPOYM 1 0006PUNM dMHATBHYI0 BEpCUIo Nepep NybmKaum-
en. Bknap kawporo astopa: [1.[. LabaHoB — HanwmcaHwe cTatby,
aHanmu3 [laHHbIX, pa3paboTka 0bLLEeN KOHLeNLMK.

0Ol https://doi.arg/ 10.17816/phbn 321614



HISTORY

KoHdpnukT nHTepecos. ABTOpbI JEKNapVPYIOT OTCYTCTBME ABHBIX
W NOTEHLMaNbHLIX KOHQIMKTOB MHTEPECOB, CBA3aHHbIX C MybnKa-
LMer HacToALLEN CTaTbu.

WUcTounuk dmHaHcupoBaHus. ABTOpbI 3aBNISIOT 06 OTCYTCTBUM
BHELUHEro GMHaHCMPOBaHWSA MY NPOBELEHNW UCCNe0BaHWA.
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XpoHodapMaKonoruyeckue acneKTbl
aHTUCTPECCOPHOro AeMCTBMA aHKCUOJIMTUYECKUX CPEACTB

K.B. OBaHecos', 3.B. Beitep?, 0.B. Kamunckas?, K.C. InbbeKbar?,
A.A. CropHsKos?, E.M. AneKcaHosa’

! Ceepo-3anafHblil rocyaAapCTBEHHbIA MEAMLMHCKIIA yHuBepcuTeT M. U.U. Meunkosa, CankT-Metepbypr, Poccus:;
2 CTaBpOMOsIbCKMIA FOCYAapCTBEHHBIA MEAMUMHCKII yHuBepcuTeT, Craponoib, Poccua

AxtyanbHocTb. Jlioboe cTpeccopHoe BosgencTsue, Bymyun Bo3MyLialOMM (DaKTOPOM, HEW3MEHHO COMPOBOKAAETCS
[e30praHn3aumen bronornieckux puTMoB.

Lienb — u3yuntb 3t deKTbl cTpecca U hapMaKonorMyeckux BELLECTB Ha [BYX MOJENAX BPEMEHHOM 0praHu3aLum nosefe-
HWUS — LMPKaZMaHHOI IOKOMOLWM U AMHAMUKe NNIaBaHUs KpbiC.

Martepuansl n Metoabl. CyTouHyi0 AMHaMUKY NOABUMKHOCTM KPbIC OLLEHWUBAK B CMELManbHO CKOHCTPYMPOBaHHOM npubo-
pe, COCTOALLEM W3 COEMHEHHBIX C KOMMbIOTEPOM XKUMbIX KNeToK. Kaxaas KneTka cBfi3aHa C KHOMKOW NOCpPeACcTBOM pblyara
W wapHupa. pn nepeMeLLeHUN KpbiChl M3 OLHOM0 KOHLA BOKca B ApYroi KOHTAKT 3aMbIKancs, U NporpaMMa B aBTOHOM-
HOM peXuMe CyMMUpOBasa YMCNIO TaKUX MepeMeLLieHUiA 3a Kax bl Yac aKcnepuMeHTa. MoacuutbiBany obllee KOnMYecTBo
nepexofoB 3a 3-4acoBble MPOMEKYTKW C NOCNELYIOWMM NOCTPOEHUEM XPOHOrPaMMbl LIMPKAAWMAHHOTO PUTMa NOABMKHO-
cTW. [InA OLEHKM BNWSHWS BELLECTB Ha LMPKAAMAHHBIA PUTM KpbicaM BHYTPUOPIOLLMHHO BBOAMIM aHKCUOMTUKW AuasenaM
(0,1 mr/kr), Todusonam (10 Mr/Kr) u anudusapHbIi ropMoH MenatoHuH (0,1 Mr/kr). KOoHTponeMm Cyunm MHbeKLMM aHanoruy-
Horo obbema (0,5 Mn) dumsnonormyeckoro pacTeopa.

PesynbTtatbl. BeluecTBa ¢ aHKCMONUTUYECKUMM CBOWCTBaMU: DeH3oaMasenuHoBble npousBoaHble auasenam (0,1 Mr/kr)
1 Todmsonam (10 Mr/Kr), a TakKe 3NUPM3apHbIN ropMoH MenaToHuH (0,1 Mr/Kr) — cxofHbIM 00pa3oM YCTPaHSIOT BbI3BaHHYI0
CTPECCOM M3PUTMUIO Y KpbIC. Mof UX BMSHMEM HOPMaNN3yeTcs LMpKaauaHHbIA PUTM ABUraTeNbHON aKTUBHOCTU W Habnio-
LA0TCA afanTMBHbIE CABUMM BO BPEMEHHOM AMHAMUKe MPUHYLUTENBHOTO NAaBaHus.

3aknoyeHmne. OgHOKpaTHOe CTpeccMpoBaHWe Ae30praHu3yeT AMHAMMKY CYTOUHOW MOABUMKHOCTY Y Kpbic. [uasenam, To-
(u3onam U MenaToHWH, pasnuyasch Mo cuie LeicTBus, B LiefioM ocnabnsioT 3t Hapywenns. OcobeHHo SicHO MoKasaHo,
YTO aHKCWOJTMTMKW BOCCTAHAaB/IMBAKT PUTM Y BbICOKOUYYBCTBUTENbHBIX K CTPECCY MBOTHbIX. MccneaoBaHHble BeluecTBa pe-
OpraHW3yloT BPEMEHHYI0 IMHAMUKY NMPUHYOUTENBHOTO NaBaHMA KPbIC C YBEMHEHUEM [ONM AJIMHHONEPUOAHBIX KonebaHuit
B ero CTpykType. lepBuyHas nbo BTOPMYHAS NMKBULALMSA CTPECCOPHON AM3PUTMMM, OYEBWAHO, ABNSETCA BaXHbIM 3/1eMEH-
TOM creumdryecKoro AecTBUA aHKCUOTUTUYECKUX CPeaCTB.

KnioueBble cnoBa: aHKCMONMTUKMY; CTpecc; Au3puTMuA; nuasenam; TOd)I/I30I'IaM; MENaToOHWH.
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Chronobiological aspects of the anti-stress effect
of anxiolytics

Karen B. Ovanesov', Edward V. Beyer?, Olga V. Kaminskaya?, Karine S. Elbekyan?,
Anton A. Skornyakov?, Ekaterina M. Aleksanova?

! North-Western State Medical University named after II. Mechnikov, Saint Petersburg, Russia;
2 Stavropol State Medical University, Stavropol, Russia

BACKGROUND: A stressful event, being a disturbing factor, is invariably accompanied by the disorganization of biological
rhythms.

AIM: To examine the effects of stress and pharmacological substances on two models of the temporal organization of
behavior, i.e., circadian locomotion and swimming dynamics in rats.

MATERIALS AND METHODS: The daily dynamics of rat mobility were assessed in a specially designed device consisting
of living cells connected to a computer. Each cell is connected by a lever and a hinge with a button. When the rat moved from
one end of the box to the other, the contact was closed, and the program autonomously summed up the number of such
movements for each hour of the experiment. The total number of transitions was counted in 3 h, followed by the construction
of a chronogram of the circadian rhythm of mobility. To assess the effect of substances on the circadian rhythm, anxiolytics
diazepam (0.1 mg/kg), tofisopam (10 mg/kg), and epiphyseal hormone melatonin (0.1 mg/kg) were injected intraperitoneally
into rats. Rats that received the same volume of saline injections (0.5 mL) served as controls.

RESULTS: Substances with anxiolytic properties, benzodiazepine derivatives diazepam (0.1 mg/kg) and tofisopam
(10 mg/kg), and epiphyseal hormone melatonin (0.1 mg/kg), similarly eliminated stress-induced dysrhythmia in rats. Under
their influence, the circadian rhythm of motor activity was normalized, and adaptive shifts were observed in the temporal
dynamics of forced swimming.

CONCLUSION: A single stressful event disrupts the dynamics of daily mobility in rats. Diazepam, tofisopam, and melatonin,
while differing in potency, generally alleviate these disorders. In particular, anxiolytics restore the rhythm in animals highly
sensitive to stress. The studied substances reorganized the temporal dynamics in rats subjected to forced swimming and
increased the proportion of long-period oscillations. Primary or secondary elimination of stress dysrhythmia is an important
factor in the specific action of anxiolytics.

Keywords: anxiolytics; stress; dysrhythmia; diazepam; tofisopam; melatonin.
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EXPERIMENTAL NEUROPSYCHOPHARMACOLOGY

AKTYAJIbHOCTb

Jloboe cTpeccopHoe Bo3geiicTBue, byayun BO3MyLla-
folwmM (aKTopoM, HEM3MEHHO COMPOBOXAeTCA Ae3opra-
Hu3aumen buonormyeckux putMos [1, 2]. Otcloga anpuopu
LelcTBUE aHTUCTPECCOPHBIX CPEeACTB [O/KHO MPUBOLUTH
K YCTpaHeHuto au3putMuu. MocKonbKy npsaMble JoKa3aTenb-
CTBa B NOJIb3Y YKa3aHHOIO MOMOXEHUS OTCYTCTBYHOT, U3YYeHbl
3ddeKTbl cTpecca U hapMaKoNorMyeckux BeLLeCTB Ha ABYX
MOJEeNAX BPEMEHHOW OpraHM3auun noBefeHNs — LMpKa-
AVaHHOW JTOKOMOLMM W OMHaMWKe NiaBaHus KpbiC. B atux
YCNOBMSAX COMOCTaBNeHbl CBOMCTBA beH304Ma3envHoBbIX
aHKCMONUTUKOB (aMa3enama u Todusonama) U anudusap-
HOr0 ropMoHa MeNaToHWHA, KOTOPbINA TaKXKe AEeMOHCTpUpYET
NPOTMBOTPEBOXHOE AeiicTBue [3-5].

MATEPUAJIbI U METObI

OnbITbl BbINOJHEHbI HA 32 BeNbIX HENMMHEMHBIX KpbiCax-
camuax mMaccon 180-220 r. CyTouHyio AMHAMUKY NOABUKHO-
CTU JMBOTHBIX OLEHMBaNM B CMELManbHO CKOHCTPYMPOBaH-
HOM npurbope, COCTOALLEM U3 COEAMHEHHBIX C KOMMbITEPOM
HunbIx Knetok. Kapaaa KneTka cBsi3aHa C KHOMKOW no-
CPencTBOM pblyara U LapHupa. Mpu nepemeLleHuu Kpbi-
Cbl M3 OLHOTO KOHLA BOKca B Apyroi KOHTaKT 3aMblKancs,
1 mporpaMMa B aBTOHOMHOM peWUMe CyMMMUpOBana YncIio
TaKMX NepeMeLLeHUI 3a Kawablii yac aKcnepuMenTa. Moa-
cuuTbIBanM obllee KONMMYECTBO MEpPexodoB 3a 3-4acoBble
MPOMEXYTKM C NOCNEAYHOLIMM NOCTPOEHNEM XPOHOrPaMMbl
LMPKaLMaHHOTO pUTMa NOABUKHOCTY. [N xapaKTepucTuKu
aMNANTYAbl PUTMA MCMONb30BaNM UHAEKC B BULE OTHOLUE-
HWS BCETO YMCNA HOYHBIX MEPEXOLOB K LHEBHLIM (B yCNOB-
HbIX eAuHMLax — Y. e.). }KUBOTHbIE HAaXOAWINCh B XUMbIX
KNEeTKax KpyrnocyTo4HO NpW QUKCMPOBAHHOM CBETOBOM
pexume: BKoueHue ceeta — 8 u, oTknoueHne — 20 u.

Mocne perucTpauum MCXoAHON NOABUKHOCTU MUBOTHBIX
noagepranu octpomy ctpeccy (B nepuog, ¢ 19:00 go 20:00 v).
C 3Ton uenbto Ha 18 MWHYT KpbiC MoMeLLanyu B pe3epsy-
ap ¢ Bogon (Temnepatypoii 28 °C), monyTHO oLEeHMBas WX
nnaeatesbHoe nosefeHue. Onpepensnn obwyw npogon-
JUTENBHOCTb OTAENbHBIX ClaraeMblX MOBEAEHWUS: aKTUB-
HOrO MyiaBaHWsA (3HepruyHble rpebKOBbLIE ABUKEHWS BCEMM
KOHEYHOCTAIMM), NaccuBHOro nnasaHus (cnabble rpebku
3afHMMW Nanamu) U HenoABUMHOCTM (MMMobunM3aumm).
B cooTBeTCTBUM C paHee onMCaHHBIM XPOHOBMONOTMYECKUM
noaxonoM [6] B CTPYKType aKTMBHOMO MiaBaHWA U UMMO-
Bunusauun BbIfENAM NepUoAbl PasHOi NPOACIIKUTENb-
HocTu — MeHee 6, 6—18, 18-36 n bonee 36 c.

[lanee Bcex XMBOTHbIX pa3Aenvnn Ha 4 rpynnbl (o 8 oco-
beit) u BHYTPUOPIOLUMHHO BBOAMIM AHKCUONMUTUKM Anasenam
(0,1 mr/kr), Todmzonam (10 Mr/Kr) u anudnU3apHBIA rOPMOH
MenatoHuH (0,1 Mr/Kr). }KuBOTHbIE KOHTPONBLHOI rpynnbl MO-
Jy4anu UHbEKLMM aHanormyHoro obbeMa (0,5 Mn) puamono-
ruyeckoro pactsopa. OueHuB BaMsHME (hapMaKoIOrUYecKux
BELLECTB Ha LMPKAZMaHHBIA PUTM UHTAKTHBIX KpbIC, CMYCTS
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5—7 pHel UX NOBTOPHO MoABepranu nyaBaTeflbHOMY CTpec-
CY, HO yXXe Ha (OoHe NpPUMEHEHUs M3y4aeMbIX Npenapartos,
BBoamBLIMXCS 3@ 30 MUH [0 cTpeccupoBanms. CratucTuye-
CKWI aHanu3 M comocTaBfieHUe BapWaLMOHHBIX PAKOB Npo-
M3BOAWNM NpU NoMoLm MeToaa MaHHa — YWUTHU 1 KpuTepus
CrbtopeHTa.

PE3YJIbTATbI U UX OBCYXXAEHUE

[lnHaMmnKa cyTo4YHOW NOABUXKHOCTH

WcxopHas NOKOMOTOpHas aKTUBHOCTb KPbIC, BELYLLMX,
KaK W3BECTHO, HOYHOM 00pa3 u3Hu, bbina Bbile B TEM-
HOBYK a3y CYTOK C MaKCUMyMOM B 24 4 U MUHUMYMOM
B cepeanHe cBeToBoro AHA (12—15 u). B pe3ynbTate nokasa-
TeNb aMNANTYAbl PUTMa OKa3bIBa/CA [OCTaTOMHO BbICOKUM
(3,4 + 0,4 y. e). BeyepHee npepbsiBneHue nnaBaTeNbHOM
cTpecca y bonblmMHCTBA XMBOTHBIX (80 %) Bbi3biBano pes-
Kyl0 4,e30praH13aLmio LMpKaguaHHoro putMa, NposiB/ieHNEM
Yero CIYXWNo CriaXWBaHWe HOYHOWM W, HanpoTWB, ycure-
HWe OHEBHOM MOABMMHOCTU CO CMeLLeHneM ee aKpodasbl
Ha paHHMe YTpeHHWe Yacbl. B psapge cnyyaeB Habniopanu
pacLuensieHne KPUBOM CYTOYHOM JIOKOMOLMW Ha ynbTpa-
[MaHHbIe COCTaBNAOLLME MO0 MHBEpCUto pUTMUKK (B 40 %)
C yyalleHWeM JBUXEHUIA B CBETOBOW nepuog. Bcnepcteue
3T0r0 Najana BenuymHa amnautyapl putMa (1,35 + 0,2 y. e.,
p < 0,01; puc. 1).

KoHTponbHoe BBefeHWe ¢uM3nonorMyeckoro pacteopa
MBOTHBIM, He NOJBepraBLUMMCS NpeaBapuTeNbHOMY CTpec-
CY, YUUTbIBasA CTPECCUPYHOLLMIA XapaKTep caMoi NpoLeaypsl
WHBEKLIMW, BbI3bIBANI0 HEKOTOPbIE U3MEHEHUS B [MHAMUKE
LMpKaAMaHHOW NOABWKHOCTU B BUAE HEOONBLUIOTO CraMm-
BaHWA KonebaTesbHOM KpMBOM 663 3HaUYMMbIX OTKJIOHEHUI
OT MCXOAHBIX LaHHbIX. YTO KacaeTcs coYeTaHWs BBEAEHMA
(um3nonornyeckoro pacTeopa M nnaBaTesilbHOro CTpecca,
TO B TaKoi cuTyauum BoobLue OTCYTCTBOBanM Kakue-nmbo
LONONHUTENbHBIE CABUMM B MaTTepHe CYTOYHOW NOKOMO-
TOPHOM aKTMBHOCTU B CWUNY 0YEBWUHOMO MPeBanMpOBaHMS
addeKTa nocnegHero dakropa.

[unasenam B goctatoyHo Huskoi gose (0,1 Mr/kr) 3a-
METHO HE BAWSAN Ha UCXORHBIA PUTM MOABUMHOCTH, MEHASA
B TO XK€ BpeMs 0TBET Ha cTpecc (puc. 1, b). B uenom no Bceil
rpynmne KpbiC MOXHO BbIN0 KOHCTaTMPOBaTh OMpeAeNieHHoe
MOBBILLEHME YETKOCTM PUCYHKA KPUBOW CYTOYHOW MOLBUNK-
HOCTM W3-33 [JOCTOBEPHOM0 OrpPaHWYeHUS! YMCNA AHEBHbIX
nepexofoB No KaMepe, 3a CYET Yero HeCKOJIbKO Bo3pacTana
amnutyga (c 1,1 + 0,16 npu ctpecce oo 1,4 + 0,15 y. e. no-
cne BBefeHus npenaparta). [py 3ToM nonoxeHue akpoda-
3bl pUTMa OTAIMYANOCh KpaiHel HeCcTabUnbHOCTbIO, LUIMPOKO
BapbMpys Y 0TAeNbHbIX 0cobeit — ¢ 3 ao 12 4. CymmapHbIii
MOAXOA MacKUpoBan MHAMBUAYaNbHbIE 0COBEHHOCTU peaK-
LMW XMBOTHBIX HAa CTPECC MPU UCMONIb30BaHWM BELLECTBA.
Mexay TeM ecnu cTpeccopHoe Bo3fencTeue rpybo fedop-
MWUPOBaN0 UMPKaLMaHHbIA PUTM, TO aHKCMONMUTUK Criocob-
cTBOBaN ero bonee ycnewHoW Hopmanusauun. CxopHoe
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Puc. 1. BausHve guasenama (b), Topusonama (c) U MenatoHuHa (d) Ha LIMpKaAMaHHYI0 NOABUMKHOCTL CTPECCUPOBAHHBIX KPbIC B CPABHEHWM
C KOHTpONbHbIM BBeAeHWeM ¢m3monoruyeckoro pacteopa (a). CrnoluHoi iMHMEN 0603HaYeHbl MCXOLHbIE XPOHOrPaMMbl MOABUKHOCTH,

I'IYHKTVIpHOVI — 10C/e NHBbEKLUIA COOTBETCTBYHOLLNX BELLECTB

Fig. 1. Effect of diazepam (b), tofizopam (c), and melatonin (d) on circadian motility in stressed rats compared with control rats receiving
saline injections (@). The solid line indicates the initial chronograms of motility, and the dotted line indicates the chronograms after injections

of the respective substances

LENCTBME OKasbiBan Apyroi 6eH30AMa3enmHOBLIN aHKCMO-
amTuk — Todmsonam. Ha doHe ero ucnonb3oBaHus Takxe
0TMeYeHa CUHXPOHU3aLWS pUTMa ABUraTeNbHOM aKTUBHOCTM
¥ noBbILWeHWe ero aMnnTyael (o 1,55 + 0,1y. e., p < 0,05).

JInndu3apHbIN rOPMOH MeNaToOHWH AEMOHCTpUpoBan 6o-
Jlee OTYET/MBbIE XPOHOTPOMHbIE CBOWCTBA. 3TO NPOABNANOCH
B YCWIEHUM UCXOAHOW HOYHOW MOABMMHOCTM CO CMELLEeHM-
eM akpodasbl Ha no3gHue Yackl. B ycnosuax ctpeccupo-
BaHWA MoKasaHo GhopMupoBaHWe Bonee KOHTpACTHOMO LMp-
KaMaHHOro puTMa, Cy4s MO BO3pacTaHWK ero aMmauTyAbl
(c 1,07 + 0,16 npm cTpecce fo 1,9 + 0,2 y. e. nocne BBefeHMS
ropMoHa, npu p < 0,01). K ToMy e MaKCMMyM NOABWMKHO-
cTu BecbMa perynsipHo (B 70 % cnyyaeB) npuxoguncs Ha 24 y
(puc. 1, ¢). Mpn UHAMBUAYANBHOM aHanNM3e y XMBOTHBIX,
BbICOKOYYBCTBUTENbHBIX K CTPECCY, CUHXPOHU3YIOLLEe feil-
CTBMe MenaToHuHa bbINo BbipaXKeHo ropasfo oTyeTIMBee.

Takum 06pa3oM, Ha M3Y4eHHOM XpOHOOMONOrMYecKom
MOZENM Y BCEX UCCNEA0BaHHbIX aHKCUONMTUKOB BbISIBIEHA
Pa3HOM CTEMeHU BbIPAXEHHOCTU AHTUCTPECCOpHast aKTUB-
HocTb. [lpenapatbl 0cnabnsioT UHAYLMPOBaHHOE CTPECCOM
LHEBHOE MOBbILIEHWE JIOKOMOLMM, NpenoTBpallas UHBep-
CMI0 LMPKaAMaHHOTo puTMa.

BPEMEHHaﬂ AWHaMUKa
NPUHYyAUTENIbHOI0 NJjiaBaHUA

CornacHo paHee npefCcTaBfieHHbIM CBEAEHMAM [6], nnaBa-
TeNbHOE NOBEeLEHNE KPbIC SBNAETCA PUTMOSIOTUYECKMM (eHO-
MEHOM B CWJTy NOCNe0BaTeNIbHOM0 YepeaoBaHMs 3 OCHOBHbIX
COCTOSHUIN: aKTUBHOMO M MACCMBHOTO N1aBaHUs, a TaKKe UM-
Mobunusauun. Kaxpoe 13 aTuX COCTOSHWIA, B CBOIO 0Yepespb,
CKNaAbiBAeTCA U3 LMKAOB Pa3HOM NPOLOSIKUTENBHOCTH.
B cootBeTCTBUM C NpMBEAEHHBIMY HaMM BhILLE U JIUTEpaTyp-
HbIMM [LaHHLIMW NPUHYANTENBHOE MJ1aBaHWe 1A HUBOTHBIX
0JHOBPEMEHHO M CUNbHAA CTPeCCopHan peakuus. Ee putmu-
YeCKMe COCTaBNSAOLLME NMO3BONSKOT CYAUTL HE TONbKO O Bbl-
paXKeHHOCTM OTBETA Ha CTPECC, HO M O CTEMEeHW afanTUpo-
BaHHOCTW noBeaeHus. KputepreM afanTaumm Kpbic K cTpeccy
NP1 NOBTOPHOM MOMELLLEHUM WX B pe3epByap C BOAOW CIyXUT
yBeSIMYEHUE [0AM ASIMHHOMEPUOLHBIX 3MU300B aKTUBHOMO
nnaBaHua U uMMobunusaumm [6].

Kak cBupmeTenbCTBYIOT pe3ynbTaTbl HaCcTOALLEro UCCNeao-
BaHWsi, HECMOTPSA Ha HEKOTopble MHAMBUAYASNbHbIE Pa3nnyms
B PUTMUYECKOW CTPYKTYpe NnaBaHus, B LESIOM 1 noBefe-
HWUA| MHTAKTHbIX MBOTHbIX ObINO XapaKTepHbIM A0CTATOYHO
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Puc. 2. /3MeHeHMe COOTHOLUEHUA NEPUOAOB pasHoOl ANMTENbHOCTU (B %) B PUTMUYECKOI CTPYKTYpe MiaBaHMs KpbiC MOL BAUAHUEM
Pa3/IMYHbIX aHKCUONMTUKOB. CBeTNble CTONOMKM 03HAualoT WCXOAHbIE [aHHble, 3alUTPUXOBaHHble — pe3ynbTaThl MPUMEHEHUS
¢u3onoruyeckoro pacteopa (a), Anasenama (b), Topmsonama (c) u MenatoHnHa (d), *p < 0,05 K MCXOAHBIM AGHHBIM

Fig. 2. Changes in the ratio of periods of different durations (in %) in the rhythmic structure of swimming in rats treated with different
anxiolytics. The light bars denote baseline data, and shaded bars denote the results of the administration of physiological solution (a),
diazepam (b), tofizopam (c), and melatonin (d), *p < 0.05 to background data

3HauuTeNIbHOE COfIepXKaHue BbICOKOYACTOTHBIX LIMKIOB (Anu-
TeNbHOCTbI A0 6 C), He3aBUCUMO OT (HOPMbl AKTUBHOCTH.
Konuuectso ke 3nu3oaoB cpepHeii (6—18 c) n ocobeHHO
OonbLuoii (cebiwe 18 ¢) NPOAOMKUTENLHOCTU OKa3blBaNoCh
3aMeTHO MeHblLLe. [loNoNHMTENbHOE CTPECCMPOBAHME UHBEK-
Livelt GU3MONOrM4ECKoro pacTBopa B KOHTPOSILHOM rpynne cy-
LLLECTBEHHO HE MEHSI0 PUTMUYECKUA NATTEPH MOABUKHOCTY
C He3HauWTesNbHBIM POCTOM YWCNA CaMbIX KOPOTKUX LIMKOB
(puc. 2, a). MNop BAMAHMEM anasenaMa Habnoganock ycune-
HWe MyiaBaTeslbHOW aKTUBHOCTM KpbiC. BospacTanuio obuiero
BPEMEHW aKTUBHOIO NaBaHWsA COMYTCTBOBANO OrpaHUYEHMe
JONW NaccUBHOTO MNaBaHus U uMMobunmusauun. OgHoBpe-
MEHHO MepecTpanBanach PUTMUYECKas CTPYKTYpa NyiaBaHus

C NpeMMyLLIECTBEHHBIM YBENIMUEHUEM KonyecTBa bonee npo-
LONHUTENBHBIX NEPUOAO0B aKTUBHOCTU. B uTore cooTHowweHme
MeX Y 0CHOBHbIMM FapMOHUKaMM pUTMa CMeLLLANoch B Nosb-
3y ANMTENbHbIX 3NM3040B (puc. 2, b).

CxopmHoe peiictBue oKasbiBan Todusonam. [log ero
BNMAHMEM [ONS aKTMBHOMO NNaBaHWA Bo3pacTana eLe
B 6ofbLUeii CTENEHM, U COBUTM B PUTMUYECKOM CTPYKTYpe
nosefeHus boinu bonee otyeTnmBbIMK (puUc. 2, ¢). Bnskui
M0 KOHEYHOMY pesynbTaTy, HO HECKOBKO OTAIUYHBIA MO Ka-
UEeCTBEHHBIM MOKa3aTeNiiM 3GdeKT BbI3biBaN MENATOHMH.
Ero Bo3peiicTBME CBOAMIOCH K AOCTOBEPHOMY OrpaHuye-
HUI0 CaMbIX KOPOTKMX LIMKJIOB KaK aKTMBHOIO MaBaHus,
TaK W HenofaBUKHOCTU. CABUT B CTOPOHY Bonee ANUTENbHBIX
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COCTOSIHMN OblN HEPE3KUM, HO AOCTAaTOYHO CTabMIbHBIM
(puc. 2, d).

CnepoBatenbHo, aAanTMBHAs NepecTpoiiKa pUTMUYECKON
CTPYKTYpbI MNaBaHUs B BULE 3aMedJieHns KonebatenbHoro
npoLecca ¢ yBeNUYeHWeM LOM NPOLOIIKMTENbHBIX LMKII0B
HOCUT [0CTaTOYHO YHMBEPCaNbHbIA XapaKTep U CBOMCTBEH-
Ha aHKCWMONMMUTMKAM pa3Horo Tvna. CyLecTBEHHO, YTO TaKas
peopraHu3aums nnaBaTeslbHOW aKTUBHOCTM HabnopaeTcs
He3aBMCMMO OT MpeBanupyloLleii GopMbl noBeaeHus (aK-
TUBHOIO NJiaBaHWa IMbo MMObUIM3aLmn).

ObCYXOEHWUE

Pestomupys npencraBneHHble (aKTbl, NPAaBOMEPHO KOH-
CTaTMpOBaTb, YTO UCCNEAO0BaHHbIE MPOTUBOTPEBOXHbIE BE-
LLeCTBa NpU Pasnnumn B UX GapMaKoNoruyeckux CBOMCTBAX
TEM HE MeHee CXO4HO BMELLMBAOTCA B AMHAaMUKY He TOfb-
KO LMpKaAMaHHOTo pUTMa JIOKOMOLMK, HO M MMHYTHBIX KO-
nebaHuii NpUHYOMUTENBHOTO NaBaHus. 3a MOKasaTenu WX
LECTPECCUPYIOLLEr0 AeiCTBUS MOXHO MPUHATb TEHAEHLMIO
K BOCCTaHOBJIEHUIO PUTMa CYTOYHOM MOABUXHOCTH, Le30p-
raHM3yemoro CTpeccoM, M afianTuBHbINA CABUT MiaBaTesbHOV
PUTMUKM B CTOPOHY Bonee MefneHHbIX GtoKTyauuin. MHbiMu
C/I0BaMM, aHKCUOMUTUKYU CMOCODCTBYIOT ocnabneHuto cTpec-
COPHOM An3pUTMUK 1 obneryaiot GpopMupoBaHue bonee CuH-
XPOHWU30BaHHbIX KoNebaHuiA.

HecMoTpss Ha npuHuMnuanbHoe CXOACTBO XpoHodap-
MaKOJIOrMYEeCKOro 0TBeTa, 0DHapyXeHa ero HeopMHaKoBas
BbIPaXEHHOCTb Y pasHbix npenapartoB. Haubonee uHTepec-
HbIM MpefCTaBnseTcs T0 06CTOATENLCTBO, YTO 3TaNOHHBIN
aHKCMONUTUK JMasenaM HecKONbKO YCTynan no aKTMBHOCTH
3NMU3apHOMY TOPMOHY MENaToHWHY, XoTA 0ba BeluecTsa
“cnonb3oBasuch B opuHaKoBon pose (0,1 mr/kr). Ita posa
HECKONBKO HUKE TOM, KOTOPYH Yalle MPUMEHSIKOT B NCUX0-
dapmakonornyeckux akcnepumentax (0,5—1 Mr/kr), Ho po-
CTaToyHa [IA OTYET/IMBOIO 0CNabneHns TPEBOXKHOCTY.

Ha Bonpoc o0 BO3MOXHOW NpWUYMHE HEOAWMHAKOBOW aK-
TUBHOCTW JMa3enama W MenaToHWHa 0T4acTW MOXHO OTBe-
TUTb, ECNIW ONPEefeNUTb MPOUCXOMAEHNE OMUCAHHBIX XpO-
Hobuonormyeckux casuroB. CTpeccopHas AW3pUTMUS UMEET,
no-BMAMMOMY, 2 OCHOBHBIX UCTOYHMKA. [pexae Bcero, pe-
cTabunmsaumm 6MOpUTMOB pasHOro nepuopa npu crpecce
crnocobcTByeT nepBUYHas MOBWAM3aUMA 3IMOLIMOTEHHBIX
CTPYKTYp ronosHoro Mo3ra [7]. B 1o e BpeMs cTpeccopHas
LECUHXPOHW3aLMS, yJalleHue KonebatenbHbIx sBneHuii (06
3TOM CBM[ETENbCTBYET HE TOJIbKO MEPECTPOiKa AMHAMMUKM
MNaBaHus, HO U CTNaXuBaHWe B0 pacLLenieHne KpUBOM Cy-
TOYHO NOABUMIKHOCTW) MOFYT ABNATLCS CNELCTBMEM NEPBUY-
HbIX MM BTOPUYHBIX HapYLLEHWIA B AEATENBHOCTU LIEHTpanb-
HbIX PUTM3aJALLUNX U PUTMOPraHU3YHOLLMX MEXaHW3MOB.
OHu npencraBneHbl BeAyLMM BOAWTENEM LMPKAgUAHHOMO
nepuogM3Ma cynpaxmasMaTUieckuMmn igpamMu runotanamy-
ca M MO3roBoii xene3oii anupusoM [8]. Takke HeobxoanuMo
NPUMHUMATb BO BHUMaHWE W TOT (aKT, YTO KaK MEeNaToHWH,
TaK U NCUXOTPOMHbIE CPEACTBA Pa3HbIX KJIACCOB CMOCOBHBI
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MEHATb paboTy 3puTeNbHOro annapara, y4acTys TakuM 06-
pa3oM B GOPMUPOBaHUM PUTMUYECKUX KonebaHui noBepe-
Hus. Bo3moxHo, 310 0bCTosATENbCTBO HEobXxoamMMo paccMa-
TpUBaTb B KayecTBe OHOM0 U3 KOMMOHEHTOB B MeXaHW3Me
AeicTBUA ncuxoTponHbix cpeacts [9, 10].

Bce nccnenoBaHHbIE aHKCMONUTUKK, pasyMeeTcs, B nep-
BY0 04epefib MeHAKT paboTy aMoLMOreHHbIX 06pa3oBaHmi,
He MOCNEeLHION pONib CPeay KOTOPbIX UrpaeT runnoKamn
C ero aHKcuoreHHbIMu cBoctBamu [11]. TnnokamnanbHas
TOYKa NPUNOKeHMs xopoLwlo obocHoBaHa Anis beHsoauase-
MUHOBBIX aHKCMONUTUKOB. Ho BMecTe ¢ TeM HelpoHbI 3TOM
CTPYKTYpbl pacnonaraloT 1 MeflaTOHWHOBLIMM peLienTopamu,
a NnoToMy ropMOH BrofiHe cnocobeH MoanduuMpoBaTb MX
aKTMBHOCTb [12, 13]. TakMM 06pa3oM, 13 NONYYEHHbIX AaH-
HbIX CNefyeT, YTo camMo no cebe BOCCTAaHOBNEHWE PUTMO-
CTasa Npu CTPECCE MOXET BbITb CYLLLECTBEHHBIM ClaraeMbiM
aHKCUONMTMYECKOTO 3 dEKTa U KIIMHUYECKOe UCMONb30Ba-
HWe MeNaToHWHA LN HOpManu3aLum NoBeAEHMs, YMEPEHHO
PaccTPOEHHOrO CTPECCOM, NPeACTaBNseTcA BeCbMa paumo-
HamnbHbIM.

BbiBOJbI

1. OpHOKpaTHOe CTpeccupoBaHWe Ae3opraHu3yeT AuHa-
MWKy CYTOYHOM MOABMXHOCTM Y KpbIC. [lnasenam, toduso-
naM W MenaToHWH, pa3nnyasch No cune AeNCTBUSA, B LieIoM
ocnabnsioT 3T HapylueHus. 0cobeHHO YeTKO aHKCUOUTUKM
BOCCTaHaB/MBAKT PUTM Yy BbICOKOYYBCTBUTESTbHBIX K CTpeccy
KVBOTHBIX.

2. ViccnenoBaHHble BeLLECTBA PEOPraHM3yIoT BPEMEHHYI0
AVHAMUKY NPUHYAMUTENBHOO NaBaHMA KPbIC C YBENIMYEHNEM
AOMM AJIMHHONEPUOAHBIX KonebaHui B ero CTPyKType.

3. MepsuuHas nubo BTOpMuYHas NMKBMAALMA CTpeccop-
HOM [U3PUTMUU, 0YEBUAHO, ABNAETCA BaXXHbIM 3JIEMEHTOM
crneLmdrUyecKoro [eicTBUA aHKCMONUTUYECKUX CPeaCTB.

AOMO/THUTE/IbHAAA UHOOPMALIUA

Bknap aBtopoB. Bce aBTOpbl BHEC/M CYLLECTBEHHbIA BKAL
B pa3pabaTKy KOHLenuUmK, MpoBeAeHNe UCCNes0BaHUs 1 NOLTOTOBKY
CTaTbK, MPOUIM M 0f0bpUIM GrHANBHYI BEPCUIO Neper, NybnnKaLmen.
Bknapg kaxgoro asTopa: 0.B. KamuHckas, K.C. 3nbbekbsH, AA. Ckop-
HaKoB, E.M. AnexcaHoBa — HanucaHue CTaTbW, aHanM3 [aHHblX;
K.b. OsaHecos, 3.B. beltep — pa3pabotka 06LLEe KOHLENLMN.

KoHdnuKT uHTepecoB. ABTOpLI AEKIapUPYIOT OTCYTCTBYE SIBHbIX
W NOTEHUMANbHBIX KOH(IMKTOB MHTEPECOB, CBA3aHHBIX C MybnnKa-
LMEeN HACTOALLIEN CTaTbK.

WcTouHMK mHaHCUpOoBaHMA. ABTOpbI 3aSB/IAKOT 00 OTCYTCTBIM
BHELLHEro hMHaHCVPOBaHKA NPY NPOBEAEHWM UCCNEN0BaHMS.
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Monoaminergic effects of the unilateral blockade
of orexin receptors (OX1R) in the extended amygdala
under psychostimulant action

Inessa V. Karpova, Eugeny R. Bychkov, Andrei A. Lebedev, Petr D. Shabanov

Institute of Experimental Medicine, Saint Petersburg, Russia

BACKGROUND: The search for new drugs potentially effective in stopping the development of pathological addictions is an
urgent task of experimental psychopharmacology.

AIM: To examine the participation of brain monoaminergic systems in the mechanisms of the blocking effect of SB-408124 on
the self-stimulation of the lateral hypothalamus activated with the psychostimulant B-phenylisopropylamine (PIPA) treatment.

MATERIALS AND METHODS: Male Wistar rats pre-administered with psychostimulant (PIPA, 1 mg/kg intraperitoneally)
were unilaterally injected with an orexin antagonist SB-408124 (1 pg in 1 pL) into the central nucleus of the amygdala or
the bed nucleus of the stria terminalis (BNST). High-performance liquid chromatography with electrochemical detection was
used to determine the levels of monoamines and their metabolites: norepinephrine (NA), dopamine (DA), serotonin (5-HT),
dioxyphenylacetic (DOPAC), homovaniline (HVA), and 5-hydroxyindolacetic (5-HIAA) acids on the left and right sides of the
prefrontal cortex, hippocampus, striatum, and olfactory tubercle.

RESULTS: Under the action of PIPA, microinjections of SB-408124 into the right central nucleus of the amygdala induced
the following effects: prefrontal cortex, an increase in the levels of HVA and 5-HT on the right side and 5-HIAA on the left;
hippocampus, bilateral increase in the levels of NA and HVA and 5-HT on the right; striatum, bilateral increase in the level of
DA and the left-sided increase in HVA, 5-HT, and 5-HIAA. Microinjections into the left central nucleus of the amygdala caused a
right-sided decrease in NA levels, an increase in 5-HT levels, and a left-sided decrease in DA and DOPAC levels in the striatum
and a left-sided increase in HVA level in the olfactory tubercle. Microinjections into the right BNST caused a left-sided decrease
in the levels of NA and DA in the prefrontal cortex, bilateral decrease in DOPAC levels, a right-sided increase in 5-HT levels,
and a left-sided increase in 5-HIAA levels in the striatum; and a left-sided increase in HVA levels in the olfactory tubercle.
Microinjections into the left BNST caused increased 5-HT levels in the left striatum and decreased DOPAC and 5-HIAA levels in
the left olfactory tubercle.

CONCLUSIONS: Right-sided microinjections cause a greater number of changes in monoamine metabolism than left-sided
ones. The introduction of SB-408124 into the right structures of the extended amygdala increases 5-HIAA levels in the left
striatum, whereas microinjections in BNST lead to increased 5-HT levels in the ipsilateral striatum and in the contralateral in
the central nucleus of the amygdala

Keywords: BNST; brain asymmetry; central amygdala nucleus; monoamines; orexin antagonist.
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MoHoaMuHepruyeckue 3pdeKTbl yHUNaTepanbHOU
6nokaabl opekcuHoBbIx peuentopoB (OX1R)

B CTPYKTYpax pacLUMPEHHOU MUHAASIUHDI

Ha (hoHe CMCTEMHOro AenCcTBUA NCUXOCTUMYNATOPA

.B. Kapnosa, E.P. bbiukos, A.A. Jlebeges, M1.[. LLlabaHos

MHCTUTYT 3KcnepuMeHTanbHoi MeauumHbl, CaHkT-etepbypr, Poccus

AxTtyanbHocTb. oucK HOBBIX MpenapaToB, MOTEHLMANBHO CMOCOOHBLIX KYMWMpOBaTh Pa3BUTME MAToONOMMYECKUX 3aBUCH-
MOCTEN, — aKTyanbHas 3ajja4a 3KCNePUMEHTaNbHOM NCUXohapMaKonoruy.

Lenb — u3yuntb yyacTme LEHTpanbHbIX MOHOAMMHEPrMYECKUX CUCTEM B MeXxaHW3Max OmoKupyloLlero fencTeus npe-
napara SB-408124 Ha camMoCTMMyNALMIO NaTepanbHOM0 rUnoTanamyca, aKTMBMPOBAHHYK MCUXOCTUMYNSTOPOM B-deHun-
usonponunammHom (GUMA).

Marepuans! u MeTogbl. Kpbicam-camuam ivHumn Buctap Ha doHe npeaBapuTensHo BBeAeHHOM0 neuxoctumynstopa (OUMA,
1 Mr/kr B/6p) B LieHTpabHOE AAP0 MUHAANMHBI MK B AP0 NoXa KoHeuHol noocku (bed nucleus of the stria terminalis —
BNST) yHunatepanbHo BBOAWM aHTAroHMCT opekcuHa SB-408124 (1 MKr/MKn). MeTonoM BbICOKO3(HEKTUBHOM KUAKOCTHOM
XpoMatorpaduu ¢ aNeKTPOXMMUYECKOW LeTeKumel B npedpoHTanbHOM Kope, runnokamne, 0boHsTensHOM Byropke u cTpua-
TyMe JIeBOW W MPaBOi CTOPOH MO3ra OTAENBbHO OMPefensnu CoAep:aHue MOHOaMUHOB U X MeTabonuToB: HOpaLpeHanuHa
(HA), podamuua ([A), cepotoHmHa (5-IT), amokcudenunykcycHon ([ODYK), romosanmnuuoBoi (MBK) u 5-ruppokcu-
uHonykeycHoi (5-TMYK) kucnor.

Pe3synbratbl. Ha doHe OUMA MukpouHbekummn SB-408124 B npaBoe LieHTpanbHoe SAPO MUHAANMHDI Bbi3biBanK Ceayto-
wme apdeKTbl: B NpedpoHTanbHo Kope — nosbieHne ypoBHa BK u 5-IT cnpaga, a 5-TUYK — cneBa; B runnokamne —
bunartepanbHoe BospacTahue cogepxkanua HA u TBK, a 5-I'T — cnpaBa; B cTpuaTyMe — bunatepanbHoe NoBbILIEHWE YPOBHA
[A v nesoctopoHHee nosbiwenue [BK, 5-I'T u 5-TUYK. MukpomHbeKLmMM B fieBoe LieHTpasbHOe S4P0 MUHAAMMHDI BbI3bIBaM:
B CTpUaTyMe — MNpaBOCTOPOHHee CHUXeHWe ypoBHA HA u Bo3pactanue 5-IT, @ TakKe NEBOCTOPOHHEE CHUMXEHWE YPOBHS
IA n [I0OOYK; B 000HsATENEHOM OYyropKe — neBocTOpoHHee noBbileHne BK. MukpomHbeKumn B npaBoe BNST Bbi3biBanu:
B NpedpoHTaNnbHON Kope — NeBOCTOPOHHee CHIKeHWe ypoBHA HA u [1A, B cTpuatyMe — 6bunatepansHoe CHUMEHWE YPOBHS
[OOYK, npaBoctopoHHee nosbiwenue 5-IT n nesoctopoHHee — 5-TNYK; B 0boHsTeNnbHOM byropke — neBOCTOPOHHee Mo-
BbilleHne ypoBHA BK. MukponHbekumm B nesoe BNST Bbi3biBanu B 1€BOM CTpUaTyMe NOBbILLEHWe YpoBHS 5-IT; B NIeBOM
0b0oHsATENbHOM byropke — cHikeHue ypoBHa JODYK n 5-TUYK.

3akuitouenue. [IpaBoCTOPOHHME MUKPOMHBEKLMM BbI3bIBAKOT DOJIbLLEE YMCIIO M3MEHEHWI NOKa3aTeniell 06MeHa MOHOaMK-
HOB, YeM NieBoCcTopoHHMe. Beenenne SB-408124 B npaBble CTPYKTYpbl pacLUMPEHHOW MUHAANUHBI YBENIMYMBAET COAEPIKaHMe
5-TUYK B neBoM cTpuatyMe, Npu 3ToM MUKpouHbekumn B BNST npuBoasT K Bo3pacTaHuio ypoBHA 5-IT B uncunatepansHoM
CTpUaTyMe, a B LEHTpaNbHOE AP0 MUHAANMHBI — B KOHTpasiaTepasibHoM.

KnioueBble ci10Ba: aHTaroHUCT OPEeKCUHa; BNST; LieHTpanbHOe AAP0 MUHAA/IUHBI; MOHOAMUHbI; aCUMMETPUA rOJIOBHOIMO MO3ra.

Kak uutupoBatb:

Kapnosa W.B., briukos E.P, Jlebenes AA., LLlabaHos M1.[. MoHoaMuHeprdeckue abdeKTsl yHunatepansHoi bnokaabl opexcuHoBblx pelentopos (OXTR)
B CTPYKTypaXx pacLLMpeHHON MUHAANMHbI Ha (OHEe CUCTEMHOMO AeicTBUsA ncuxocTumynsatopa // TNcuxodapmakonorus 1 buonorudeckas Hapkonorus. 2023.
T.14.N2 1. C. 49-62. DOI: https://doi.org/10.17816/phbn321621

Pykonucb nonyyena: 11.02.2023 Pykonucb opobpena: 15.03.2023 Ony6nukoBaHa: 30.03.2023
&
3KO®BEKTOP Jnuerana CC BY-NC-ND 40

© 3Ko-Bextop, 2023



EXPERIMENTAL NEUROPSYCHOPHARMACOLOGY

BACKGROUND

The search for new drugs that can stop the development
of pathological addictions is one of the urgent tasks of
experimental psychopharmacology. One model of addictive
behaviors in animals is the self-stimulation of the lateral
hypothalamus using pre-injected electrodes, which is
significantly enhanced by intraperitoneal administration of
a psychostimulant [1, 2]. This effect is blocked by the local
injection of the SB-408124 antagonist of the orexin type 1
receptor (OX1R) into the extended amygdala, i.e., its central
nucleus [3] and the bed nucleus of stria terminalis (BNST) [4].

The study aimed to investigate the involvement of
central monoaminergic (MA-ergic) systems in blocking
SB-408124 mechanisms on the self-stimulation of the lateral
hypothalamus activated by beta-phenylisopropylamine (PIPA)
psychostimulant.

MATERIALS AND METHODS

Experiments were conducted using 25 sexually
mature male Wistar rats weighing 350-400 g. Before the
experiments, the animals were divided into 11 rats that were
not subjected to surgical treatment and 25 animals modeled
under conditions in which the effect of orexin antagonist on
enhanced self-stimulation was previously examined [3, 4].
Under nembutal anesthesia, monopolar nichrome electrodes
in glass insulation were implanted bilaterally in the lateral
hypothalamus of rats, and 0.2-mm diameter stainless steel
guide cannulas were implanted unilaterally in the extended
amygdala. Coordinates for implantation were determined
according to the atlas [5]. Thus, electrodes were implanted
2.5 mm back from the bregma (AP), 2.0 mm lateral to the
sagittal suture (SD), and 8.4 mm from the cranial surface
(H) [6, 7]. The guide coordinates in the central nucleus of
the amygdala were 2.8 mm posterior from the bregma (AR),
3.9 mm lateral from the sagittal suture (SD), and 8.2 mm
from the cranial surface (H) [3]. In BNST, implantation was
performed 0.5 mm posterior from the bregma (AR), 1.5 mm
lateral from the sagittal suture (SD), and 6.7 mm from the
cranial surface (H) [4]. After the surgery, the animals were
kept in individual cages until the end of the experiment.

Experiments were conducted at least 10 days after the
surgery. On the day of the experiment, 5 unoperated and all
20 operated animals were injected intraperitoneally (ip) with
the PIPA psychostimulant (1 mg/kg/ip). At 10 min later, 8 rats
were injected through the implanted cannulas (4 to the left
and 4 to the right) into the central nucleus of the amygdala,
and 11 rats were locally injected in the BNST (5 to the left
and 6 to the right) with SB-408124 (Sigma-Aldrich, MO, USA)
at a dose of 1 ug/1 pL per rat for 30 s [3, 4]. The lateral
hypothalamic area was not stimulated in this experiment.
Six operated rats that did not receive microinjections were
used as the control group of sham-operated animals exposed
to the psychostimulant. At 15 min after microinjection, rats
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were decapitated. Sham-operated and intact rats receiving
only PIPA were decapitated 25 min after drug administration.
Five intact rats that did not receive PIPA injections were also
decapitated.

The prefrontal cortex, olfactory tubercle, striatum, and
hippocampus were isolated from the left and right halves of
the rat brain. The levels of noradrenaline (NA), dopamine (DA),
serotonin (5-HT), and their metabolites, i.e., dioxyphenylacetic
(DOPAC), homovanilinic (HVA), and 5-hydroxyindoleacetic
(5-HIAA) acids were determined by reversed-phase high-
performance liquid chromatography with electrochemical
detection on a Beckman Coulter chromatograph (Beckman
Coulter Inc., CA, USA) [8]. The chromatographic system
included a Rheodyne 7125 injector (Rheodyne LLC, CA, USA)
with a 20-pL loop for sample application, a Phenomenex
column (4.6 x 250.0 mm) with a Sphere Clone 5 sorbent
and 0DS(2) column (Phenomenex Inc., CA, USA), and an LC-
4C BAS amperometric detector (Bioanalytical Systems Inc.,
IN, USA). The concentrations of the investigated substances
were determined at a potential of +0.70 V. The mobile phase
contained 5.5 mM citrate-phosphate buffer, with 0.7 mM
octanesulfonic acid, 0.5 mM ethylenediamine tetraacetic acid,
and 7.5% acetonitrile (pH 3.0). In the mobile phase, the elution
rate was 1 mL/min, and the time required for analyzing one
sample was approximately 20 min.

The indices measured in the left and right structures
were analyzed separately. Overall, at least 72 variables were
subjected to statistical analysis. Of these variables, 48 were
completely independent (concentrations of the substances
analyzed), and 24 represented metabolite/mediator ratios.

The results were processed using GraphPad Prism
version 6.0 (GraphPad Software Inc., La Jolla, CA, USA).
The Kolmogorov—-Smirnov test was applied to determine
the normality of the distribution, combining all data relating
to a particular index measured in each brain structure on a
particular side. Between-group differences were assessed
using one-factor analysis of variance (ANOVA) by applying
Fisher's least significant difference test as a posteriori.
Similar data corresponding to the left and right sides of
the brain were compared using Student’s paired t-test.
Differences were considered statistically significant at p <
0.05.

The efficiency of right- and left-sided microinjections was
assessed based on the proportion of detectable differences
between groups receiving the psychostimulant out of the
total number of independent variables (n = 48). Differences
in the efficiency of left- and right-sided microinjections were
estimated by comparing the probabilities of two binomial
distributions.

RESULTS AND DISCUSSION

The study showed no differences in monoamine metabolic
parameters in the non-operated and sham-operated group
that received PIPA. Therefore, all PIPA-injected groups that
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did not receive SB-408124 microinjections were combined
into one group. Amphetamine-type psychostimulants
predominantly affect the catecholaminergic systems [10].
However, PIPA did not affect the NA levels in any of the brain
regions in our experiments, and its effect on DA concentration
was manifested only in subcortical structures (Tables 1-8).
Moreover, DA levels were bilaterally increased only in the
olfactory tubercle (p < 0.05; Fig. 1 and Tables 3 and 7),
whereas the striatum showed this effect only on the left side
(p < 0.05; Fig. 2 and Tables 4 and 8). Since the HVA/DA ratio
was decreased in the left striatum (p < 0.01; Fig. 2 and Tables
4 and 8), the increased DA levels may be associated with a
left-sided reduction in the release of the mediator.

In the prefrontal cortex, PIPA significantly decreased the
levels of 5-HIAA (p < 0.05; Fig. 3 and Tables 1 and 5). In
the hippocampus, PIPA did not induce statistically significant
changes in monoamine metabolism indices but led to the
right-sided asymmetry with a predominance of DA, 5-HT, and
5-HIAA levels (p < 0.05; Fig. 4 and Tables 2 and 6).

The effects of SB-408124 injection into the central nucleus
of the amygdala were dependent on the side of injection and
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are most frequently manifested on only one side of the brain.
The only “mirror-symmetrical” response to this exposure was
an increase in 5-HT levels in the contralateral striatum (left,
p < 0.05; right, p = 0.0524; Fig. 5 and Table 4). Moreover,
two opposite effects were reported in the striatum and
hippocampus when SB-408124 was injected into the left and
right central nuclei of the amygdala. In the striatum, DA levels
decreased (p < 0.05) on the microinjected side during left-
sided injection and increased bilaterally during right-sided
injection (p < 0.05; Table 4). Injection into the left central
nucleus of the amygdala tended to decrease 5-HIAA levels
in the contralateral (right) hippocampus (p = 0.0728), whereas
right-sided injection increased the corresponding index in the
contralateral (left) hippocampus (p < 0.05; Table 2).

Other effects of right- and left-sided microinjections
into the central nucleus of the amygdala, although not
opposite, were only observed on one side. Left-sided SB-
408124 injections induced changes in the monoamine levels
in forebrain structures. NA levels decreased in the left cortex
(compared with intact rats, p < 0.05; Table 1), whereas
DOPAC (p < 0.01) and DA (p < 0.05; Table 4) levels decreased

Table 1. Levels of monoamines and their metabolites (ng/mg of tissue) in the prefrontal cortex in male Wistar rats upon unilateral injection

of SB-408124 into the central amygdala nucleus

Tabnuua 1. ComepaHue MOHOAMMHOB M MX MeTabOMMTOB (HF/Mr TKaHW) B NpedpoHTaNnbHOM Kope Y CaMLOB KpbiC MHMM Buctap npm
yHunatepanbHoM BeeaeHun npenapata SB-408124 B ueHTpanbHoe 4p0 MUHAANMHDI

Psychostimulant
effects

1 mg/kg B-phenylisopropylamine, intraperitoneally

Microinjected
side’

Ipsilateral | Contralateral | Contralateral | Ipsilateral

1 pg/uL SB-408124 into the

1 pg/pL SB-408124 into the

Animal groups Intact B-phenylisopropylamine left central nucleus of the | right central nucleus of the
amygdala amygdala

Side of the brain Left Right Left Right Left Right Left Right

NA 0.516+0.050 (,2;\3;5:006%7778 0.4177£0.061 0.357+0.060 0.173+0.134* 0.368+0.251 0.495+0.117%  0.523+0.103

DA 0.438+0.114  0.396+0.112  0.424+0.076 0.352+0.076 0.244+0.145 0.294+0.210 0.472+0.202  0.409+0.176

DOPAC 0.443+0.142  0.461+0.126  0.392+0.097 0.404:0.085 0.246+0.197 0.339+0.279 0.674+0.232  0.569+0.187

DOPAC/DA 1.045+0.114  1.294+0.235 0.885+0.108 1.097+0.149  0.675+0.249  0.812+0.169  1.194+0.123  1.205+0.244

HVA 0.042+0.028 0.003+0.003 0.018+0.012  0.012+£0.011  0.099£0.099  0.011+0.011% 0.060+0.060 0.083+0.053"*
HVA/DA 0.425+0.380 0.087+0.086 0.081+0.052 0.034+0.031 0.717£0.717  0.097+0.097 0.988+0.988 0.429+0.254

5-HT 0.110£0.026 0.085+0.012 0.097+0.0177 0.084+0.005 0.119£0.030 0.125+0.044 0.175+0.061 0.149+0.039*¢
5-HIAA 0.293£0.088 0.206+0.039 0.125+0.017* 0.125+0.015* 0.192+0.113  0.256+0.161 0.407+0.140% 0.320+0.149

5-HIAA/5-HT 277190572  2.585:0.604 1.745+0.390  1.555+0.217 1.309+0.489  1.760+0.526 2.014+0.324  2.730+1.078

*p < 0.05, differences from the corresponding index measured in intact animals; &p < 0.05differences from the corresponding index measured
in beta-phenylisopropylamine-treated animals; *p < 0.05, reliable differences of ipsi- and contralateral SB-408124 effects (difference between
the index measured on a given side of the brain after microinjections into the central nucleus of the amygdala on the same side of the brain
and the same index after a similar exposure on the opposite side) by ANOVA; #Cp = 0.0578, manifestations of asymmetry (differences between
the corresponding indices of the left and right sides of the brain) according to paired Student's t-test. 5-HIAA, 5-hydroxyindoleacetic acid; 5-HT,

serotonin; BNST, bed nucleus of the stria terminalis; DA, dopamine; DOPAC, dioxyphenylacetic acid; HVA, homovanillic acid; NA, norepinephrine

! In relation to the studied side of the brain.
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Fig. 1. Changes in the level of dopamine (DA) in the olfactory tubercle under the action of B-phenylisopropylamine. Animal groups: control,
received physiological solution; PIPA, received B-phenylisopropylamine. The shaded bars (L) show the value of the corresponding parameter
in the left hemisphere and the unshaded (R) in the right hemisphere. *p < 0.05, significant differences from the corresponding parameter
measured in intact animals by Student'’s ¢-test

Puc. 1. U3ameHenmne ypoBHa podamuHa ([JA) B oboHsTeNbHOM byropke Mo AedcTBueM B-eHnnusonponmnamuHa. fpynmbl MUBOTHbIX:
KOHTpOJIb — MoJydaBLumne duanonornyeckuit pacteop, ®UMA — nonyyaslve B-eHnM3oNponunaMuH. 3alLTpUXoBaHHBIMM CTONBMKaMM
(J1) nokasaHo 3Ha4yeHWe COOTBETCTBYIOLLETO MapaMeTpa B JIEBOM MONyLIapuM, HesalTpuxoBaHHbIMK (1) — B npasoM. *p < 0,05 — po-
CTOBEPHbIE OT/IMYMA OT COOTBETCTBYIOLLLETO NOKa3aTeNs, U3MEPEHHOIO Y MHTAKTHBIX XUBOTHBIX M0 t-KpuTeputo CTblofeHTa

Table 2. Levels of monoamines and their metabolites (ng/mg of tissue) in the hippocampus of male Wistar rats with the unilateral injection
of SB-408124 into the central nucleus of the amygdala

Tabnuua 2. CogepaHue MOHOAMUHOB U UX METADOSMTOB (HI/MI TKaHM) B TMMMNOKaMIIe Y CaMLOB KpbIC IMHUM Buctap npu yHUnatepanbHoM
BBEAEHUM npenapata SB-408124 B LeHTpanbHOe AP0 MAHAANMHBI

Psycl:f)fs:g;ulant - 1 mg/kg B-phenylisopropylamine, intraperitoneally
Mm:;:iﬁded - Ipsilateral | Contralateral | Contralateral Ipsilateral
1 pg/pL SB-408124 into the ) . .
Animal groups Intact B-phenylisopropylamine left central nucleus of the 1 Hg/pL SB-408124 into the right
central nucleus of the amygdala
amygdala
Side of the brain Left Right Left Right Left Right Left Right
NA 0.397+0.141 0.250+0.092 0.393+0.108 0.452+0.072"¢ 0.383+0.088 0.445+0.096* 0.952+0.314*% 0.894+0.112%***8&
DA 0.311£0.106 0.253+0.086 0.229+0.056 0.307+0.061%C 0.272+0.083 0.339+0.088  0.473+0.369 0.495+0.052
00120372  S2020.253
DOPAC 0.435+0.183 0.354+0.182 0.334+0.079 0.445+0.074 0.367+0.059 0.458+0.177 & ;- *)p = 0.059
p = 0.0658 @,
p =0.0895
DOPAC/DA 1.096+0.272 1.254+0.438 1.277+0.191  1.963+0.326 1.462+0.181  1.195:£0.249  2.200+0.000 1.792+0.446
HVA 0.090+0.031 0.134+0.054 0.069+0.020 0.074+0.014 0.136+0.042 0.105+0.055" 0.201+0.048*%% 0.376+0.107#**8&
HVA/DA 0.477+0.160 0.450+0.108 0.273£0.097 0.320+0.111  0.509+0.140 0.291+0.183*  0.546+0.308  0.907 +0.100"&
5-HT 0.098+0.028 0.082+0.026 0.085+0.018 0.121+0.022%¢ 0.122+0.021 0.086+0.021*  0.131+0.038 0.287 +0.098"#**8&
AC 0.139+£0.027##+® i
5-HIAA 0.234+0.038 0.247+0.034 0.177+0.019 0.217+0.012*¢ 0.212+0.047 P = 0.0728 0.289+0.021  0.282+0.058
#AC 1.271+0.278
5-HIAA/5-HT 3.063+£0.689 3.386+0.741 2.778+0.480 2.697+0.602 1.754+0.281  1.88+0.50 1.832+0.257 p = 00780

*p < 0.05, ***p < 0,001, ®p > 0,05 differences from the corresponding index of intact animals; &p < 0.05, ¥&p < 0.01, ®p > 0.05, differences from
the corresponding index of B-phenylisopropylamine-treated animals; #p < 0.05, *p < 0.01 significant differences in the ipsi- and contralateral SB-
408124 effects by ANOVA; #p < 0.05, #4Cp < 0.01differences between the corresponding indices of the left and right sides of the brain according
to paired Student’s t-test; 5-HIAA, 5-hydroxyindoleacetic acid; 5-HT, serotonin; BNST, bed nucleus of the stria terminalis; DA, dopamine; DOPAC,
dioxyphenylacetic acid; HVA, homovanillic acid; NA, norepinephrine.

! In relation to the studied side of the brain.
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Fig. 2. Changes in dopamine (DA) level and the homovanilinic acid-to-dopamine ratio (HVA/DA) in the striatum under the action of
B-phenylisopropylamine. Animal groups: control animals received saline, whereas ®UMA animals received B-phenylisopropylamine.
The shaded bars (L) show the value of the corresponding parameter in the left hemisphere and the unshaded (R) in the right hemisphere.
*p < 0.05, **p < 0.01, significant differences from the corresponding parameters measured in intact animals by Student’s ¢-test

Puc. 2. N3meHeHne ypoBHA podamuHa ([A) M COOTHOLUEHMS TOMOBAHWIMHOBOM KucnoTbl M podamuHa (TBK/LA) B cTpuatyMe
nop, felicteueM B-deHnnmsonponuiamMuta. [pymnnbl UBOTHbIX: KOHTPOSb — Mosy4aBLLMe Guanonordeckui pactaop, ®UMA — nonyyasLume
B-tbeHnnm3onponunamuH. 3alTpuxoBaHHbIMK cToibuKamu (/1) MoKasaHo 3HaYeHWe COOTBETCTBYHLLEro NapameTpa B JIEBOM MOMTyLLapuy,
HesawTpuxoBaHHbIMK (1) — B npaBoM. *p < 0,05, **p < 0,01 — [0CTOBEpPHbIE OT/INYWS OT COOTBETCTBYIOLLENO MOKa3aTeNs, U3MepeHHOro
Y MHTaKTHBIX XUBOTHbIX M0 {-KpuTeputo CTbloneHTa

Table 3. Levels of monoamines and their metabolites (ng/mg of tissue) in the olfactory tubercle in male Wistar rats with the unilateral
injection of SB-408124 into the central nucleus of the amygdala

Tabnuua 3. CojepxaHue MOHOAMUHOB M MX METabonMTOB (HF/Mr TKaHW) B 00OHSATENLHOM OYropKe y caMLOB KpbiC AMHUW Buctap npu
yHWUnaTepanbHoM BBefeHW npenapata SB-408124 B LieHTpanbHoe AP0 MUHAANMHBI

Psychostimulant

effects - 1 mg/kg B-phenylisopropylamine, intraperitoneally

Mlcr:;:]‘isded Contralateral | Contralateral

- Ipsilateral Ipsilateral

1 pg/uL SB-408124 into the | 1 pg/pL SB-408124 into the

Animal groups Intact B-phenylisopropylamine left central nucleus of the | right central nucleus of the
amygdala amygdala
Side of the brain Left Right Left Right Left Right Left Right
0.525+0.062** .
NA 0.184+0.037 0.096+0.026 0.344+0.054 0.283+0.074  0.417+0.144 ®p = 0.0690 0.396+0.055 0.455+0.172
DA 0.192+0.049  0.136+0.023 0.398+0.042* 0.358+0.059* 0.392+0.175 0.475+0.133** 0.396+0.114  0.387+0.071*
1028.+0.072* 0.854+0.187
DOPAC 0.556+0.102  0.475+0.110  0.800+0.097 0.669+0.120 0.736+0.250 (5 " 0.671+0.149  *#A%% = 0.0584
p=0.0789 *p = 0.0887
DOPAC/DA 2.732+0.682 2.409+0.438 2.081+0.204 1779+0.239 1.719+0.279 3.989+2.182 1.835+0.388 2.156+0.253
HVA 0.060+0.038 0.103+0.052 0.050+0.027 0.124+0.038 0.250 +0.142 #*& 0.161+0.087 0.034+0.028* 0.131+0.044
HVA/DA 0.759+0.491 0.794+0.366 0.182+0.107 0.408+0.175 0.794+0.472 0.333+0.123  0.164+0.149  0.313+0.115
5-HT 0.142+£0.031  0.138+0.027 0.193+0.025 0.191+0.018 0.176+0.046 0.158+0.024 0.169+0.025 0.183+0.038
5-HIAA 0.304+0.031 0.261+£0.052 0.362+0.040 0.316+0.019  0.339+0.068 0.401+0.044* 0.313+0.035  0.375+0.073
5- HIAA /5-HT 1.665+0.398  2.126+0.521 1.896+0.245  1.783+0.171 2.057+0.243 2.685+0.405 1.926+0.266  2.153+0.28

*)p = 0.0887, *p < 0.05, ***p < 0.001, differences from the corresponding index of intact animals; &p < 0.05, ®p > 0.05 (pronounced trends and
specific p-values are shown), differences from the corresponding index of beta-phenylisopropylamine-treated animals; #p < 0.05, differences
in the ipsi- and contralateral SB-408124 effects by ANOVA; #20 p = 00584, differences between the corresponding indices of the left and right
sides of the brain according to paired Student’s t-test. 5-HIAA, 5-hydroxyindoleacetic acid; 5-HT, serotonin; BNST, bed nucleus of the stria
terminalis; DA, dopamine; DOPAC, dioxyphenylacetic acid; HVA, homovanillic acid; NA, norepinephrine

! In relation to the studied side of the brain.
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Fig. 3. Change in 5-hydroxyindoleacetic acid (5-HIAA) level in the prefrontal cortex under the action of B-phenylisopropylamine. Animal
groups: control animals received saline, whereas PIPA animals received B-phenylisopropylamine. The shaded bars (L) show the value of
the corresponding parameter in the left hemisphere and the unshaded (R) in the right hemisphere. *p < 0.05, significant differences from
the corresponding parameter measured in intact animals by Student'’s t-test

Puc. 3. ViamMeHeHve ypoBHS 5-ruapoKcmnHaonyKeycHoi kucnotbl (5-T1YK) B npedpoHTanibHOM Kope o AeicTereM B-deHnnmsonponmunaMmHa.
[PYNMbl XWBOTHBIX: KOHTPOSL — Mony4yaBLUKe usnonornyeckuii pacteop, ®UMA — nonyyasLme B-peHnnn3onponunaMuH. alTpuxoBaH-
HbIMU cTonbrKamm (JT) NoKasaHo 3HayeHWe COOTBETCTBYIOLLIET0 NapaMeTpa B IEBOM MofTyLUIapWK, He3aLWTpUXoBaHHbIMK (1) — B npaBoM.
*p < 0,05 — pocToBepHble OTINUMSA OT COOTBETCTBYHILLENO NOKa3aTeNs, U3MEPEHHOTO Y UHTAKTHBIX UBOTHbIX MO t-KpuTeputo CTbloeHTa

Table 4. Levels of monoamines and their metabolites (ng/mg of tissue) in the striatum of male Wistar rats with the unilateral injection of
SB-408124 into the central nucleus of the amygdala

Tabnuua 4. CopeprkaHue MOHOaMUHOB U UX MeTaboaMTOB (Hr/Mr TKaHK) B CTPUATYMe Y CaMLIOB KpbiC MHUM Buctap npu yHunatepansHoM
BBeAeHuM npenaparta SB-408124 B LeHTpanbHoe A4p0 MAHAANMHBI

Psycl:f:fs: ::rtl;ulant - 1 mg/kg B-phenylisopropylamine, intraperitoneally
M'cr:i':;::}lded - Ipsilateral Contralateral | Contralateral Ipsilateral
) . 1 pg/pL SB-408124 into the
Animal groups Intact B-phenylisopropylamine 1 Hg/uL SB-4081ZA into the left right central nucleus of the
central nucleus of the amygdala
amygdala
Side of the brain Left Right Left Right Left Right Left Right
0.230+0.083 0.489 +0.051
NA 0.497+0.095 0.467+0.078 0.434+0.050 0.473+0.063 0.356+0.130 #p = 0.064 0.471£0.084 (-
¥y = 2 p = 0.0640
p=0.0633
DA 0.353+0.040 0.381+0.095 0.614+0.061* 0.530+0.039  0.253+0.073%& 0.609+0.209 0.952+0.286%**% 1.069 +0.496*%
DOPAC 1.338+0.198  1.269+0.178 1.251+0.109 1.295+0.107 0.556+0.156*#**&& 0493+0.255 1.700+0.182"  2.392+1.008
DOPAC/ DA 2.670+£0.244 3.461+0.780 2.274+0.313 2.626+0.337 1.625+0.730 1.179+£0.353**%  2.060+0.366  2.381+0.175
HVA 0.342+0.027 0.344+0.046 0.233+0.050 0.247+0.047  0.262+0.017* 0.315£0.070  0.550+0.113**&& 0,376 +0.107
#
HVA/DA 0.959+0.189 1.558+0.620 0.400+0.084* 0.569+0.111  1.563+0.341"%8&  0.498+0.284 0.703+0.224 [](;5;76210%22
0.165+0.026 0.194+0.029* 0.259+0.033*%# #C
5-HT 0.168+0.024 0.098+0.033 0.125+0.030 0.112+0.021 ) = 0,0583 ®p = 0.0524 p=0.0583 0.177+0.036
5-HIAA 0.361+0.136*

0.268+£0.028 0.206+0.027 0.231£0.022 0.231£0.018  0.188+0.016* 0.238+0.023 0.241+0.080%C

@®)p = 0,0533

5-HIAA/5-HT 1.661+£0.132  3.251+£0.827 1.772+0.419 2.218+0.354 1.215+0.190 1.260+0.311* 1.738+1.233  1.283+0.154*

*p < 0.05, **p < 0.01, ®p > 0.05, differences from the corresponding index of intact animals; o < 0.05, #p < 0.01, %%y < 0.001,
®p > 0.05, differences from the corresponding index of beta-phenylisopropylamine-treated animals; *p < 0.05, #p < 0.01, ##p < 0.001,
®p > 0.05, differences in the ipsi- and contralateral SB-408124 effects by ANOVA; *Cp < 0.05, differences between the corresponding
indices of the left and right sides of the brain according to paired Student’s t-test. 5-HIAA, 5-hydroxyindoleacetic acid; 5-HT, serotonin;
BNST, bed nucleus of the stria terminalis; DA, dopamine; DOPAC, dioxyphenylacetic acid; HVA, homovanillic acid; NA, norepinephrine.

! In relation to the studied side of the brain.
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Fig. 4. Asymmetry in the levels of dopamine (DA), serotonin (5-HT), and 5-hydroxyindoleacetic acid (5-HIAA) in the hippocampus
under the action of B-phenylisopropylamine. Animal groups: control animals received saline, whereas PIPA animals received
B-phenylisopropylamine. The shaded bars (L) show the value of the corresponding parameter in the left hemisphere and the unshaded
(R) in the right hemisphere. #%p < 0.05, *4Cp < 0.01, manifestations of asymmetry (differences between similar parameters on the left
and right sides of the brain) by Student’s t-criterion

Puc. 4. MosBneHne acumMMeTpumn copepxanus fodammda ([1A), cepotonuHa (5-IT) u 5-ruppokcumHaonykcycHoii kucnotbl (5-TUYK)
B rUnnokamne nop AeicteueM B-dequnusonponunamuua. [pynnbl KUBOTHBIX: KOHTPOb — NoAyYaBLUMe (U3MONOrMYECKMIA pacTBop,
OUNA — nonyyaslumne B-deHnnu3onponunamMmH. 3alUTpUXoBaHHbIMU cTondKKaMu (J1) NoKasaHo 3HaueHMe COOTBETCTBYHOLLErO napa-
MeTpa B /IeBOM nofyLapuu, HesaluTpuxosaHHbiMu (1) — B npasoM. *%p < 0,05, #*%p < 0,01 — nposBneHns acuMMeTpum (pasnnums
MeX [y aHanorMyHbIMKU NoKa3aTeNsMM JIEBON M NPaBO CTOPOHbI Mo3ra) — o t-Kputepuio CTblofeHTa

Table 5. Levels of monoamines and their metabolites (ng/mg of tissue) in the prefrontal cortex in male Wistar rats with the unilateral
injection of SB-408124 into the bed nucleus of the stria terminalis

Tabnuua 5. CopepxaHue MOHOaMMHOB M UX MeTabonuToB (Hr/Mr TKaHu) B mpedpoHTanbHOW Kope Y CaMLOB KpbiC MHWM Buctap npm
YHUnaTepanbHoM BBefeHuUM npenapata SB-408124 8 BNST

Psyc:tf:ofs: irtr;ulant - 1 mg/kg B-phenylisopropylamine, intraperitoneally
Micr:iigjeelcted - Ipsilateral | Contralateral Contralateral Ipsilateral
Animal groups Intact B-phenylisopropylamine 1[(5?/;';1321 fngﬂ:ﬁslgtfoﬂtlte L:ﬂ{_ﬁ:‘ rﬁii::g‘;ﬂ::‘;:;g:gg‘
amygdala

Side of the brain Left Right Left Right Left Right Left Right

NA 05160050 0.335:0.07 0417+0061 0.357+0.060 0.331+0.031 0.425+0.051 0.063+0.044H+85& ?g;,ﬁiu%%%%#
DA 0.438+0.114 0.396+0.112 0.424+0.076 0.352+0.076 0.450+0.192* 0.472+0.104  0.078+0.049"%  0.267+0.142
DOPAC 0.443+0.142  0.461+0.126 0.392+0.097 0.404+0.085 0.524+0.138% 0.492+0.084 0.100+0.068" 0.334+0.162
DOPAC/ DA 1.045£0.14 1.294+0.235 0.885+0.108 1.097+0.149 1.080+0.217  1.149+0.232 0.926+0.278 1.131+0.266
HVA 0.042+0.028 0.003+0.003 0.018+0.012 0.012+0.011 0.065+0.065 0.083+0.080 0.026+0.026 0.024+0.021
HVA/DA 0.425:0.380 0.087:0.086 0.081+0.052 0.034+0.031 0.187+0.187 0.102+0.097 0.000+0.000 0.189+0.116
5-HT 0.110+0.026 0.085+0.012 0.097+0.017 0.084+0.005 0.154+0.069 0.116+0.041 0.085=0.021 0.091+0.041
5-HIAA 0.293+0.088 0.206+0.039 0.125+0.017* 0.125+0.015* 0.180+0.046 0.154+0.042  0.049+0.015**  0.088+0.023*

5-HIAA/5-HT 2.779+0.572  2.585+0.604 1.745+0.390 1.555+0.217* 1.937+0.824 1.658+0.506 0.930+0.290* 1.303+0.293"

*p < 0.05, **p < 0.01, ***p < 0.001, differences from the corresponding index of intact animals; ®)p = 0.0530, &p < 0.05, %4p < 0.001, differences
from the corresponding index of B-phenylisopropylamine-treated animals; *p < 0.05, differences in the ipsi- and contralateral SB-408124
effects (the difference between the index measured on a given side of the brain after microinjections into the BNST on the same side of the
brain and the same index after a similar exposure on the opposite side) by ANOVA. 5-HIAA, 5-hydroxyindoleacetic acid; 5-HT, serotonin; BNST,
bed nucleus of the stria terminalis; DA, dopamine; DOPAC, dioxyphenylacetic acid; HVA, homovanillic acid; NA, norepinephrine.

! In relation to the studied side of the brain.
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Fig. 5. Changes in serotonin (5-HT) levels in the striatum following unilateral microinjections of SB-408124: (a)in BNST (ipsilateral effects) and (b)in
the central nucleus of the amygdala (contralateral effects). Animal groups: int, intact; ®UMA, after intraperitoneal injection of phenylisopropylamine
(1 mg/kg weight); ipsi-, after microinjection of SB-408124 on the corresponding side of the brain; and contra-, after microinjection on the
contralateral side. *p < 0.05, **p < 0.01, significant differences from the corresponding index measured in intact animals; ®p = 0.0524,
&0 < 0.05, &&p < 0.01, differences from the corresponding index measured in animals receiving phenylisopropylamine, based on analysis
of variance

Puc. 5. N3meHeHus copepxaHus cepotoHuHa (5-I'T) B cTpuaTyMe Nof BAMAHWMEM YHWMATepanbHbIX MUKpOMHbeKUM SB-408124:
a — B BNST (uncunatepanbHble 3gdekTbl); b — B LieHTpanbHoe AP0 MUHAANMHDI (KOHTpanaTepasbHble 3ddeKTbl). [pynnbl XMBOTHbIX:
MHT — uHTaKTHble, ®UMA — nocne BHYTpUOptOLWMHHOO BBeaeHus OUMA (1 Mr/kr Beca), Uncu- — nocne MUKpouHbekumn SB-408124
Ha COOTBETCTBYIOLUEH CTOPOHE MO3ra, KOHTPa- — MOCNe MUKPOMHBEKLMM C MPOTUBOMOMOMHOW CTopoHbl. *p < 0,05, **p < 0,01 —
[I0CTOBEPHbIE OT/IMYMA OT COOTBETCTBYIOLLIETO NOKA3aTeNs, N3MEPEHHOro Y MHTaKTHBIX X1BoTHbIX; ®)p = 0,0524, &p < 0,05, %&p < 0,01 —

OT/INYMA OT COOTBETCTBYIOLLErO NOKa3aTens, U3MEPEHHOr0 Y KMBOTHbIX, NonydaBLmx GUMA — no pesynbtatam ANOVA

in the left striatum. In addition, left-sided injection of the
orexin antagonist into the left olfactory tubercle increased
the levels of HVA (p < 0.05) and 5-HIAA (p < 0.05) in the right
olfactory tubercle, and similar trends were observed for HA
(p = 0.0690) and DOPAC (p = 0.0789; Table 3).

SB-408124 injections into the right central nucleus of the
amygdala induced other changes. The levels of HVA (p < 0.05)
and 5-HT (p < 0.05) increased in the right (ipsilateral) cortex,
whereas 5-HIAA levels (p < 0.05; Table 3) increased in the
left (contralateral) cortex. In the hippocampus, right-sided
injections resulted in bilateral HA increases (right, p < 0.05;
left, p < 0.01) and right-sided increases in 5-HT (p < 0.01) and
HVA (p < 0.01) levels (Table 2). A similar trend was evident for
DOPAC levels (p = 0.0895).

Importantly, this exposure increased 5-HIAA levels in
the left (contralateral) hippocampus, whereas symmetrical
exposure obtained opposite results. In addition to the above-
mentioned increase in 5-HT levels, right-sided injection into
the central nucleus of the amygdala resulted in increased
5-HIAA (p = 0.0533) and HVA (p < 0.01) levels in the left

(contralateral) striatum (Table 4). In the olfactory tubercle,
this exposure led to increased levels of NA and a tendency
for a right-sided asymmetry in DOPAC content (p = 0.0584;
Table 3).

Overall, SB-408124 microinjections into the right central
nucleus of the amygdala showed significant differences
in 25.00% of the measured indices and only 4.17% when
injected in the left central nucleus compared with rats
receiving phenamine only (labeled “¢” in Tables 1-4). In the
comparison of the probabilities of the two corresponding
binomial distributions, right-sided microinjections induced
significantly more effects than those on the left side
(p < 0.0001).

The results of the analysis of the parameters of MA-ergic
systems in rats after unilateral SB-408124 microinjections
into the BNST along with PIPA administration are presented
in Tables 5-8. As described above, quantitative indices of
MA-ergic systems did not change significantly in the
hippocampus because of PIPA; however, an asymmetry
appeared with the predominance of DA, 5-HT, and 5-HIAA on
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the right side (p < 0.05; Tables 2 and 6). In the hippocampus,
the only effect of SB-408124 injection into the BNST that was
independent of the microinjected side was the disappearance
of PIPA-induced asymmetry (Table 6). Levels of 5-HT levels
also increased (p < 0.05) and the 5-HIAA/5-HT ratio decreased
(p < 0.05) in the ipsilateral striatum under the influence of
the orexin antagonist (Table 8 and Fig. 5). The effects of
SB-408124 injection into the BNST were dependent on the
injection side, which was most commonly manifested on only
one side of the brain and were not mirror-symmetrical.

Left-sided SB-408124 injections increased the DOPAC/DA
ratio in the hippocampus (p < 0.05; Table 6é) and decreased
the levels of DA (DOPAC) and 5-HT (5-HIAA) metabolites in
the olfactory tubercle on the microinjected side (p < 0.05;
Table 7). No such effects were observed when SB-408124
was injected into the right BNST. Right-sided SB-408124
injections caused a bilateral NA decrease in the prefrontal
cortex (p < 0.05) and a DA decrease in the left cortex (p <
0.05; Table 5). In the left olfactory tubercle, the exposure
significantly increased HVA (DA metabolite) levels, which
may indirectly indicate an increase in DA release in this
structure (p < 0.05; Table 7).

In the striatum, parameters of MA-ergic systems were
mostly similarly changed after microinjections into the right

Tom 14, Ne 1, 2023
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BNST, with bilateral decreases in DA metabolism (DOPAC and
DOPAC/DA, p < 0.05; Table 8) compared with intact rats and
PIPA-treated rats. In addition, right-sided microinjections
affected the 5-HT-ergic system of the striatum, i.e.,
asymmetry with predominance of 5-HT on the left side
(p < 0.05; Table 8) occurred.

When counting the total number of differences from the
groups receiving phenamine, right-sided injections in the
BNST changed 14.58% of the indices, whereas left-sided
injections changed only 6.25% (labeled “*” in Tables 5-8).
The comparison of the probabilities of the two corresponding
binomial distributions proved the greater effectiveness of
right-sided microinjections (p < 0.0001).

Since SB-408124 injection into both the BNST and central
nucleus of the amygdala induces a similar physiological
effect, i.e., inhibition of activated self-stimulation of the
lateral hypothalamus [3, 4], self-stimulation blockade may
be related to the changes that would appear to be common
to these two exposures. Such “coincident” effects included
changes in 5-HT metabolism in the striatum. Right-sided
SB-408124 injection into any of the examined structures of
the extended amygdala led to an increase in 5-HIAA levels in
the left (contralateral) striatum (Fig. 6). However, SB-408124
exposures to different regions of the extended amygdala

Table 6. Levels of monoamines and their metabolites (ng/mg of tissue) in the hippocampus of male Wistar rats with the unilateral

administration of SB-408124 in bed nucleus of the stria terminalis

Tabnuua 6. CopepiaHne MOHOGMUHOB W UX METABOMMTOB (Hr/MT TKaHM) B FMNNOKaMIe Y CaMLIOB KpbIC MHWM Buctap npy yHunatepasnsHoM

BBeAeHUM npenapara SB-408124 B BNST

Psychostimulant
effects

1 mg/kg B-phenylisopropylamine, intraperitoneally

Microinjected side' -

Ipsilateral | Contralateral | Contralateral | Ipsilateral

1 ug/pL SB-408124 into the | 1 pg/ulL SB-408124 into the

Animal groups Intact B-phenylisopropylamine left central nucleus of the | right central nucleus of the
amygdala amygdala

Side of the brain Left Right Left Right Left Right Left Right
NA 0.397+0.141  0.250+0.092 0.393+0.108 0.452+0.072%° 0.367+0.115  0.438+0.114 0.384+0.081 0.316+0.076
DA 0.311£0.106  0.253+0.086 0.229+0.056 0.307+0.061*¢ 0.250+0.080 0.202+0.060 0.268+0.053 0.257+0.065
DOPAC 0.435+0.183 0.354+0.182 0.334+0.079  0.445+0.074 0.398+0.125 0.364+0.108 0.424+0.094 0.391+0.116
DOPAC/DA 1.096+£0.272 1.254+0.438 1.277+0.191 1.963+0.326  1.883+0.078* 2.029+0.740  1.555+0.214  1.467+0.171
HVA 0.090+£0.031 0.134+0.054 0.069+0.020 0.074+0.014  0.012+0.010  0.116+0.047  0.053+0.044 0.077+0.039
HVA/DA 0.477+0.160 0.450+0.108 0.273+0.097  0.320+0.111  0.085+0.078 0.376+0.266  0.177+0.135  0.266+0.155
5-HT 0.098+0.028 0.082+0.026 0.085+0.018 0.121+0.022%4¢ 0.075+0.017 0.056+0.014* 0.094+0.013  0.089+0.014*
5-HIAA 0.234+0.038 0.247+0.034 0.177+0.019 0.217+0.012"4C 0.167+0.018 0.273+0.038  0.207+0.027  0.158+0.040
5-HIAA/5-HT 3.063+0.689 3.386+0.741 2.778+0.480 2.697+0.602 2.769+0.630 3.552+0.802 2.508+0.663 2.292+0.888

*p < 0.05, differences from the corresponding index of intact animals; *p < 0.05, differences in the ipsi- and contralateral SB-408124 effects (the
difference between the index measured on a given side of the brain after microinjections into the BNST on the same side of the brain and the
same index after a similar exposure on the opposite side) by ANOVA; #°p < 0.05, #A%p < 0.01, manifestations of asymmetry (differences between
the corresponding indices of the left and right sides of the brain). 5-HIAA, 5-hydroxyindoleacetic acid; 5-HT, serotonin; BNST, bed nucleus of the
stria terminalis; DA, dopamine; DOPAC, dioxyphenylacetic acid; HVA, homovanillic acid; NA, norepinephrine.

! In relation to the studied side of the brain.
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Fig. 6. Similar changes in 5-hydroxyindoleacetic acid (5-HIAA) levels in the striatum following unilateral microinjections of SB-408124 into
the bed nucleus of the stria terminalis (BNST) (a) and central nucleus of the amygdala (b), right-sided injection of an orexin antagonist
causes an increase in 5-HIAC levels in the left (contralateral) striatum compared with animals that received PIPA. Animal groups: int, intact;
PIPA, after intraperitoneal injection of phenylisopropylamine (1 mg/kg weight); ipsi-, after microinjection of SB-408124 on the respective
sides of the brain; and contra-, after microinjection on the contralateral side. *p < 0.05, significant differences from the corresponding
index measured in intact animals. &p < 0.05; ®p = 0.0533, differences from the corresponding index in rats receiving phenylisopropylamine
by analysis of variance

Puc. 6. AHanornyHble U3MeHeHWs COAEPKaHUs S-rUaPOKCUMHAONYKCYCHO! kucnoTsl (5-TNYK) B cTpuatyMe nop, BIMsSHYEM YHUNaTEPaNbHbIX
MUKponHbeKUmin SB-408124 B anpo noxa KoHeuHoi nonocku (bed nucleus of the stria terminalis — BNST) (a) v LueHTpanbHoe AApo MUH-
Januubl (b): npaBocTOpoHHee BBEJIEHWE aHTaroHUCTa OPeKCMHa Bbi3blBaeT noBbiweHue 5-TUYK B neBoM (KoHTpanatepanbHoM) CTpUaTyMe
M0 CPaBHEHMIO C KUBOTHBIMM, nofyyaBLunMn GUIMA. [pynnbl 3KMBOTHBIX: UHT — MHTaKTHbIe, ®UMA — nocne BHYTPUDOPIOLLIMHHOM BBEAEHMS
OUNA (1 Mr/kr Beca), uncu- — nocne MUKpoUHbeKLMM SB-408124 Ha cooTBETCTBYIOLLEH CTOPOHE MO3ra, KOHTPa- — MOCe MUKPOUHB-
€KUM C NMPOTUBOMOSIOKHOM CTOPOHBI. *p < 0,05 — A0CTOBEpHbIE OTAIMYMSA OT COOTBETCTBYIOLLErO NOKA3aTesNsi, U3MEPEHHOTO Y UHTAKTHbIX
#uBoTHBIX. &p < 0,05; ®p = 0,0533 — oTMuMA OT COOTBETCTBYIOLLEND NOKa3aTens y Kpbic, nonydaslumx ®UMA — no pesynstatam ANOVA

includes interactions between the right and left brain
halves; however, the participation of right and left brain

caused laterally specific 5-HT changes in the striatum.
Thus, microinjections into the BNST and central nucleus of

the amygdala resulted in high 5-HT levels in the ipsilateral
striatum and contralateral amygdala, respectively (Fig. 5).
Data on the blocking SB-408124 effect on activated
self-stimulation [3, 4] were obtained when the substance
was injected through a right-sided cannula. No data on
the effect of left-sided injections were found. Probably,
the authors of these studies believed that the effects of
injecting drugs into symmetrical points of the brain would
be similar. However, the present study favors that left-sided
injections would be less effective. Previously, an irritation
of the left hypothalamus was more likely to elicit proximity
responses and produce self-stimulation responses
compared with the right hypothalamus [10]. Moreover,
contralateral (right-sided) SB-408124 microinjections
caused an increase in 5-HT levels in the left hypothalamus
[11]. The obtained data indicate that positive reinforcement

structures is not equal. Thus, the key role in the blocking
mechanism of the orexin receptor SB-408124 antagonist
on PIPA-activated self-stimulation is played by its effect
on the 5-GT-ergic system of the striatum.

CONCLUSIONS

1. The MA-ergic effects of unilateral microinjections of
the orexin SB-408124 antagonist into the structures of the
extended amygdala were dependent on both brain structures
into which the drug is injected and exposure side.

2. Right-sided microinjections into the central nucleus of
the amygdala and BNST have greater effects on monoamine
metabolism than left-sided ones.

3. Right-sided SB-408124 administration increases
5-HIAA levels (5-HT metabolite) in the left striatum.

DOI: https://doi.org/10.17816/phbn321621

59



60

JKCnepUMEHTaTBHAA HEMpONCXO(apMaronor s

Tom 14, Ne 1, 2023

[NcrxodapMaKonoris v DV1oNOrMYEeCKas HapKoNoris

Table 7. Levels of monoamines and their metabolites (ng/mg of tissue) in the olfactory tubercle in male Wistar rats with the unilateral
administration of SB-408124 in bed nucleus of the stria terminalis

Tabnuua 7. ComepiaHve MOHOAMUHOB W MX MeTabonMTOB (Hr/Mr TKaHW) B 0DOHATENBHOM BYropKe y CaMLoB KpbiC MHMM Buctap npu
yHUnaTepanbHoM BBeAeHWUM npenapata SB-408124 8 BNST

Psychostimulant
effects

1 mg/kg B-phenylisopropylamine, intraperitoneally

Microinjected
side’

Ipsilateral | Contralateral

Contralateral Ipsilateral

1 pg/pL SB-408124 into the

1 pg/uL SB-408124 into the

Animal groups Intact B-phenylisopropylamine left central nucleus of the right central nucleus of the
amygdala amygdala
Side of the brain Left Right Left Right Left Right Left Right
NA 0.184+0.037 0.096+0.026 0.344+0.054 0.283+0.074 0.381+0.190 0.372+0.136  0.348+0.215 0.398+0.158
DA 0.192+0.049  0.136+0.023 0.398+0.042* 0.358+0.059* 0.265+0.110 0.366+0.144  0.302+0.084  0.456+0.130
DOPAC 0.556+0.102  0.475+0.110 0.800+0.097 0.669+0.120 0.406+0.117% 077540227  0.558+0.138 0.668+0.173
DOPAC/DA 2.732+0.682 2.409+0.438 2.081+0.204 1779+0.239 1493+0.370 2.022+0.472  1.910+0.099  1.150+0.093%*C
HVA 0.060+0.038 0.103+0.052 0.050+0.027 0.124+0.038 0.052+0.026* 0.094+0.055 0.234+0.136"%  0.148+0.050
HVA/DA 0.759+0.491  0.794+0.366 0.182+0.107 0.408+0.175 0.271+0.174  0.424+0.321 1.037 £0.695 0.417+0.204
5-HT 0.142+0.031 0.138+0.027 0.193+0.025 0.191+0.018 0.144+0.042 0.134+0.042  0.225+0.027 0.188+0.034
5-HIAA 0.304+0.031 0.261+0.052 0.362+0.040 0.316+0.019 0.206+0.032% 0.291+0.072  0.311+0.043  0.255+0.054
5-HIAA/S-HT 1.665+0.398  2.126+0.521 1.896+0.245 1.783+0.171  1.689+0.313  1.815+0.556 1.411£0.157 1.606+0.499

*p < 0.05, differences from the corresponding index of intact animals; %» < 0,05, differences from the corresponding index of beta-
phenylisopropylamine-treated animals; #p < 0.0, differences in the ipsi- and contralateral SB-408124 effects (the difference between the index
measured on a given side of the brain after microinjections into the BNST on the same side of the brain and the same index after a similar
exposure on the opposite side) by ANOVA; #4%p < 0.01, manifestations of asymmetry (differences between the corresponding indices of the left
and right sides of the brain) according to Student’s paired t-test. 5-HIAA, 5-hydroxyindoleacetic acid; 5-HT, serotonin; BNST, bed nucleus of the
stria terminalis; DA, dopamine; DOPAC, dioxyphenylacetic acid; HVA, homovanillic acid; NA, norepinephrine

! In relation to the studied side of the brain.

In this case, microinjections into the BNST and central
nucleus of the amygdala lead to high 5-HT levels in the
ipsilateral and contralateral striatum, respectively. Thus,
the ability of the orexin antagonist to block enhanced self-
stimulation is associated with its lateral-specific effects on
the serotoninergic system of the striatum.
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Table 8. Levels of monoamines and their metabolites (ng/mg of tissue) in the striatum of male Wistar rats with the unilateral administration
of SB-408124 in bed nucleus of the stria terminalis

Tabnuua 8. ConepxaHne MOHOAMMHOB M UX MeTabonMTOB (HI/Mr TKaHu) B CTpMaTyMe y caMLIOB KpbiC MHUM Buctap npu yHunatepansHoM
BBeAeHuM npenapara SB-408124 8 BNST

Psychostimulant

effects - 1 mg/kg B-phenylisopropylamine, intraperitoneally

M'cr:i':;ﬁded - Ipsilateral | Contralateral | Contralateral Ipsilateral

1 pg/pL SB-408124 into the 1 pg/pL SB-408124 into the

Animal groups Intact B-phenylisopropylamine left central nucleus of the right central nucleus of the
amygdala amygdala
S'dﬁr:ifnthe Left Right Left Right Left Right Left Right
NA 0.497+0.095 0.467+0.078  0.434+0.050  0.473+0.063 0.378+0.108 0.485+0.095 0.312+0.122 0.432+0.181
DA 0.353+£0.040 0.381+0.095  0.614+0.061*  0.530+0.039 0.563+0.112 0.622+0.229 0.511+0.080 0.580+0.084
#
DOPAC 136:0.98  1269:0.78 125150109 1295:0107  1582:0368° 1625:0350° ogusonss Q7T
DOPAC/DA 2.670+0.244  3.4641+0.780  2.274+0.313 2.626+0.337  2.902+0.408"  2.027+0.074  1.234+0.266"%  1.214+0.169*%
HVA 0.342+0.027 0.344+0046  0.233+0.050  0.247+0.047  0.340+0.056  0.363+0.077* 0.291+0.131 0.124+0.069"
HVA/DA 0.959+0.189  1.558+0.620  0.400+0.084*  0.569+0.111**  0.726+0.208 0.468+0.108 0.582+0.210 0.224+0.132
5-HT 0.168+0.024  0.098+0.033  0.125+0.030 0.112+0.021 0.227+0.020%4  0.167+0.021 0.147+0.017  0.213+0.022**%&
5-HIAA 0.268+0.028  0.206+0.027  0.231+0.022 0.231+0.018 0.215+0.019 0.209+0.037 0.317+0.033% 0.291+0.027¢
5-HIAA/5-HT 1.661£0.132  3.251+0.827 1.772£0.419  2.218+0.354*  0.936+0.119* 1.285+0.436 1.995+0.393 1.464+0.277*
#)p = 0.0589 #p = 0,0589

®)p =0.050, *p < 0,05, **p < 0.01, differences from the corresponding index of intact animals; &p < 0.05, #p < 0.01, differences from
the corresponding index of beta-phenylisopropylamine-treated animals; ®p = 0.0589, #p < 0.05, *p < 0.01, differences in the ipsi- and
contralateral SB-408124 effects by ANOVA. 5-HIAA, 5-hydroxyindoleacetic acid; 5-HT, serotonin; BNST, bed nucleus of the stria terminalis;

DA, dopamine; DOPAC, dioxyphenylacetic acid; HVA, homovanillic acid; NA, norepinephrine

! In relation to the studied side of the brain.
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3KCI'IepMMEHTaJ1bHaFI Tepanua TOKCU4eCKoro oTeKa
JIerKux, Bbi3BaHHOro UHraALMOHHbIM
O0TpaBJieHUeM OKCnaaMun a3ota

M.A. TopkyHos', A.B. 3emnaHoi?, M.b. Bapnawuosa?, C.B. Yenyp?, 0.B. Topkynosa®, I1.[]. LLlabaHos®

! CeBepo-3anafHblil rocynapCTBEHHbIA MEANLMHCKIA YHuBepcuTeT uM. U.W. Meunnkosa, CankT-Metepbypr, Poccus;

2 HayuyHo-MCCe0BaTeNIbCKUA MHCTUTYT MMrMeHsl, MpognaTosiorky 1 3Konorum Yenosexa OeaeparnbHOro MeAnKo-61osIOrMHECKoro areHTCTBa,
r. N. KyabMonoBckuiA, JleHuHrpazckas obnactb, Poccus;

3 [ocymapCTBeHHbIN Hay4HO-WCCIIeA0BaTesIbCKVIA UCTIbITATeNbHbIA MHCTUTYT BOEHHOI MeanumHbl, CankT-letepbypr, Poccus;

“ TcKoBCKMi rocynapcTBenHbIit yHuBepcuTer, Mckos, Poccus;

5 BoeHHo-MeanuMHCKan akafemust umenmn C.M. Kuposa, CankT-Tetepbypr, Poceus

AxTtyanbHocTb. Mopdonornyeckue UccnefoBaHus, NPOBEAEHHbIE B pasHble a3kl MHULMMPOBAHHOIO OKCMAAMM a30Ta
TOKCMYECKOrO OTEKA NIErKMX, BbISBNSAIOT U3MEHEHUS B KPOBEHOCHBIX COCYLAX M KJIETKAaX KPOBM, Pa3BMBAIOLLMECS HA CaMbIX
PaHHUX CTaAMAX MOpaKeHWs W NPeALLeCTBYIOLLME OTEKY.

Lienb — n3yumnTb KNETOYHbIN COCTaB KPOBM MbILLIEN B AMHAMUKE MHrANALMOHHOIO OTPaB/EHUs OKCMAAMM asoTa.

Marepuanbl U MeToAbl. TOKCMYECKMA OTEK NIETKWUX MOAENMPOBaNM MyTeM UHranALMOHHOM OTPaBNIeHWUS MblLLel B 3aTpa-
BOYHOI KaMepe OKcuaaMmu asoTa B fo3e, cootBeTcTByloLLein LCty;. Onpenenenne KneTok KpoBY OCYLLIECTBAANM C UCMONb30Ba-
HWeM reMaTonoruyeckoro aHanusaropa yepes 0,5; 3 v 24 4 nocne oTpaBneHus. Yactu xmBoTHbIX yepe3 30 MUH nocne oTpas-
NEHWUA OCYLLECTBIANM BHYTPMOPIOLLMHHOE BBELEHME KOMMJIEKCA NpenapaTtoB, COCTOALLENO M3 AMMepKanTonponaHcynbhoHaTa
HaTpus (yHutnona) 150 Mr/kr, auknodeHaka Hatpus 35 Mr/Kr 1 anpoTUHUHA (KoHTpUKana) 250 EL/kr.

PesynbTathl. YcTaHOBNEHO, YTO B [MHAMUKE OTPaB/EHMS MbILIEN OKCMAAMM a30Ta OCHOBHbIE pa3nuumMsi HabmopatTtcs
B COAEPXKaHWM NEeMKOUMTOB, COCTaBe JedKoLMTapHOM GOpMyMbl U coaepiKaHun TpoMboumToB. TpombouuTo3 Habniopaetcs
yepe3 3 U 24 4 nocne MHTOKCMKauMKU. CaMbiM paHHWUM NpOSIBNEHWEM OTPaBNEHUs €O CTOPOHbI KpoBw (0,5 u) oKasanocb CHu-
XeHve obLLero KonuyecTBa JIEMKOLMTOB KPOBU — neliKoneHus. B da3y BbipaXKeHHbIX KIIMHUYECKUX MPOSIBNEHWN OTpPaBNeHMS
OKCMAaMM a3oTa (3 4) 0TMeYeHO U3MeHeHWe NeliKoumMTapHoi GopMyNbl B CTOPOHY YBEIMYEHUS [ONM rPaHYNOLMTOB U «CPea-
HUX» KJIETOK — rpaHymnouuTo3 1 303uHopunsa-basodunna-moHoumtos. Yepes 1 cyT nocne oTpaBneHWsi 6TMEYEHHbIE MO-
KasaTesu B OCHOBHOM BO3BpALLAKOTCA K UCXOAHOMY YPOBHIO. JleueHne OTpaBneHHbIX XUBOTHbIX KOMOMHALMEN MpenapaTtoB
HWBENMpYeT HabnoaaeMble U3MEHEHUS.

3aksitouenue. [lpeacTaBneHHas KOMOWHaLUMA NEKapCTBEHHLIX MPenapaToB M3 AUMepKanTonponaHcynbgpoHaTa HaTpus,
JMKnodeHaKa HaTpus U anpoTUHWUHA 3bdEKTUBHA ANS NeYEHUS TOKCUYECKOr0 OTEKA NIErKuX, BbI3BAHHOTO OKCMAMM a3oTa.
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KOHTpUKan.
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Experimental therapy for toxic pulmonary edema caused
by inhalation poisoning with nitrogen oxides
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BACKGROUND: Morphological studies conducted in different phases of toxic pulmonary edema initiated by nitrogen oxides
have revealed changes in blood vessels and blood cells that develop at the earliest stages of the lesion and precede edema.

AIM: To examine the cellular composition of the blood of mice in the presence of inhalation poisoning with nitrogen oxides.

MATERIALS AND METHODS: The toxic lung edema was modeled in mice by inhalation of toxic doses of nitrogen oxides
LCts,. Blood cells were determined using a hematological analyzer 0.5, 3, and 24 h after poisoning. Parts of the animals, 30 min
after the poisoning, were injected intraperitoneally with a complex of drugs consisting of sodium dimercaptopropane sulfonate
(unithiol) 150 mg/kg, diclofenac sodium 35.0 mg/kg, and aprotinin (contrikal) 250 IU / kg.

RESULTS: In mice poisoned with nitrogen oxides, the main differences were observed in the leukocyte count, composition of
the leukocyte formula, and platelet count. Thrombocytosis is observed 3 and 24 h after intoxication. The earliest manifestation of
blood poisoning (0.5 h) was a decrease in the total leukocyte count (leukopenia). During the pronounced clinical manifestations
of nitric oxide poisoning (3 h), a change in the leukocyte formula toward an increase in the proportion of granulocytes and
“medium” cells (granulocytosis and eosinophilia-monocytosis) was noted. A day after the poisoning, the noted indicators
generally return to the initial level. Treatment of poisoned animals with a combination of drugs neutralizes the observed effects.

CONCLUSION: The combination of drugs consisting of sodium dimercaptopropane sulfonate (unithiol), diclofenac sodium,
and aprotinin (contrikal) was found to be effective in the treatment of toxic lung edema induced by nitrogen oxides.
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EXPERIMENTAL NEUROPSYCHOPHARMACOLOGY

AKTYAJIbHOCTb

Mopdonornyeckue nccnenoBaHus, NPOBEAEHHbIE B pas-
Hble ha3bl MHULMMPOBAHHOTO OKCMAAMW a30Ta TOKCUYECKOro
OTEKA IErKMX, BbIABNSAIOT U3MEHEHMS B KPOBEHOCHBIX COCYAAX
W KNIeTKaxX KpoBW, KOTOpble Pa3BMBAKTCS Ha CaMblX PaHHUX
CTagmaAx nopaxeHus U npeawecTytor oteky [1-4]. JaHHas
pabora npepcTaenseT cobon yacTb yrnybneHHoro uccneno-
BaHMs, COCTOALLETO B MOWCKE KPUTEPUANbHbIX MPU3HAKOB
M3MEHEHMI CUCTEMBI KPOBM M CMOCOBOB X NpepoTBpaLLe-
HWS MPX IKCMEPUMEHTAIbHOM UHIaSILMOHHOM TOKCUYECKOM
OTEKe JIErKuX.

Lenb uccnedosaHus — n3ydeHne N3MEHEHUN KIIETOYHO-
ro COCTaBa KPOBU B AWMHAMUKE UHTaNALMOHHOMO OTPaB/IEHMS
OKCMIAMU a30Ta U B/MAHUS HA HUX SKCNEPUMEHTaNbHOM Te-
panuu KOMBWHaLMel NeKapCTBEHHBIX CPEACTB, NOKA3aBLLMX
B0 3 (EKTUBHOCTb B NPELBAPUTENBHBIX UCCEA0BAHUAX.

MATEPUAJIbI U METObI

JKcnepuUMeHTLI MpoBoAMAM Ha benbix GecnopofHbIX
Mblwax-camuax Maccoir 18-20 r. Tokcuueckuit oTek ner-
Kkux (TOJT) MopenupoBanu NyTeM MHransLMOHHOMO OTpaB-
JIEHWS! JMBOTHBIX OKCMZAMMW a30Ta B 3aTpPaBOYHON Kamepe
B fo3e, cooTBeTcTBYIOWEN LCty; [5]. B KpoBm onpenenanu
Konuuyecto aputpoumToB (RBC), copepkaHue remMornobu-
Ha (HBG), rematokput (HTC), cpeaHuin 06beM aputpouuToB
(MCV), cpeaHee copepxaHue remornobuHa B 1 aputpouuTe
(MCH), cpenHee copepaHue remMornobuHa B 3puUTPOLU-
1ax (MCHC), aHnsouutos (RDW), KonmyecTBo TpoMbOLMTOB
(PTL), KonuyecTBO CKOPPEKTUPOBAHHLIX (MCTUHHLIX) TPOM-
oouutos (APLT), cpemHuin obbem TpoMboumTos (MPV), Ko-
NIMYECTBO MMKPO- U MaKpoTpoMboumTo (Micro/MacroPLT),
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Konuyecto neiikountoB (WBC), otHocuTensbHoe u abco-
NOTHOE copepxanve numoountoB (Lymph), «cpegHux
KNneTok» (303nHo¢unos, 6asodunos u MoHoumTos) (Mid),
rpaHynoumtoB (Gran). W3mepeHue NpoBoAMIM C NOMOLLbIO
aHanusatopa System 9000 (Serono-Baker Diagnostics
Inc., CLUA) yepes 0,5; 3 u 24 4 nocne oTpaeneHus. Yepes
30 MMH nocne OTpaBNEHWS OCYLLECTBASAU BHYTpUbpio-
WMHHOE BBEJEHWE KOMMJIEKCAa MpenapaToB, COCTOSLLe-
ro U3 AuMepKanTtonponaHcynbdoHata Hatpus 150 Mr/kr,
AvKnodeHaka Hatpus 35 Mr/kr u anpotuHuHa 250 E[/kr.
Kak nokasanu paHee NpoBefeHHble 3KCMEPUMEHTLI, BBE-
LEHNe [AHHOT0 KOMMJeKca MbllwaM MNocie OTpaBleHus
OKCMZAMW a30Ta MO3BONSAET YBENMYMTb BbIXKWBAEMOCTb
OTPaBNEHHbIX XMUBOTHBIX W CHU3UTb BblpaxeHHocTb TOJ1
[4, 5]. KOHTPONBHBIM XWBOTHLIM BBOAMIN 3KBMUBANEHTHbI
0bbeM ¢usmonormyeckoro pacteopa. lapannenbHo oue-
HWUBaNW BAMAHWE KOMMJIEKCA NPenapaToB Ha UcciesyeMble
MOKa3aTe/n KPOBW MHTAKTHBIX MUBOTHbIX. CTaTUCTUYECKYI0
06paboTKy pe3ynbTaToB NPOBOAUNM MO 06LLENPUHATOMY Me-
To4y C UCMoMb30BaHWEM t-KpuTtepus CTbloeHTa U npuKnag-
HOr0 NaKeTa CTAaTUCTUYECKWUX NPOrpaMM ANs NepPCOHaNbHOIO
KOMIblOTepa.

PE3Y/IbTATbI U UX OBCYXXOEHUE

B pe3ynbrate oTpaBneHus OKCMAAMM a3oTa y HMBOTHbIX
KOHTPOJIbHOM TPyNnbl AOCTOBEPHBIX U3MEHEHMIA B COAEpIKa-
HWM KIETOK «KPaCHOW» KPOBM MO CPABHEHMIO C UHTAKTHbI-
MM JKWBOTHBIMU He 0OHapYXeHO. YCTaHOBNEHO MOBbILIEHWE
reMaToKpuTa B rpynne neyYeHHbIX KOMOMHaLMelt npenapatos
OTPAB/EHHbIX MbILLE MO CPABHEHMIO C €ro YPOBHEM Y WH-
TaKTHBIX XMBOTHbIX Yepe3 3 4 nocne oTpaBneHus (Tabn. 1).
Kpome Toro, Yepes 24 4 nocne 0TPaBAEHUS B KPOBMW 3TON e

Ta6nuua 1. XapaKTepuCTMKa 3pUTPOLIMTOB KPOBM MbILLIEH, OTPaB/eHHbIX OKcuaamm asota (M £ m, n = 10)
Table 1. Characteristics of erythrocytes in the blood of mice poisoned with nitrogen oxides (M + m, n = 10)

3HayeHue nokasarens

Ipynna »m1BOTHbIX

RBC, mnu/Mkn | HBG, r/n HCT, % MCV, Mrm® MCH, nr MCHC, % RDW, %
Yepes 30 MMH nocne Havana onbiTa

WHTaKTHbIE 82+14 120+08 322+22 392+20 145+07 371+07 252+24
OTpaBneHHble 8,2+13 12,4 0,6 34,2+28 4,7+3,7 152+17 36412 233x42

Yepes 3 4 nocne Hayana onbiTa
OTpaeneHHble 88+0,8 12,6 £ 0,3 338+22 385+ 14 14,4+ 1,2 373+18 252+27
Monyuusiune neverme KOMBUKa- g9 no 133,07 375:23° 413£29 150407 36420 26609
Liveil npenapaTos

Yepes 24 4 nocne Havana onbiTa
NHTaKTHbIE 8,1+05 15405 334+30 413+10 146+10 355+32 247+34
OTpaBneHHble 8,4+08 122+08 330:26 392x10 146+05 37108 25919
Mony.usiume nederme KOMBUKA-  1og . g ax 1345411  378+38 387222 139+10 36009 273431
Lmelt Npenaparos
VHTaKTHbIC, MOTYJMBLIAE NS0~ gy, g g 112,05 31123 388226 14010 36111 260%.3

HYI0 KOMBMHaLMIO NpenapaTos

* Pasnuumnsa poctosepHbl (p < 0,05) No cpaBHEHMIO C MHTAKTHBIMU HUBOTHBIMM.
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Tabnuua 2. XapaKTepucTuKa TpPOMOOLIMTOB KPOBY MbILLIET, OTpaBfIeHHbIX OKcMAaMu asota (M + m, n = 10)
Table 2. Characteristics of blood platelets in mice poisoned with nitrogen oxides (M + m, n = 10)

3HauyeHue nokasarens

Ipynna XMBOTHbIX
PLT, Tbic./Mkn | MPW, Mkm® MicroPLT, Tbic./Mkn | MacroPLT, Tbic./Mkn | APLT, Tbic./MKn
Yepes 30 MuH nocne Hayana onbiTa

WHTaKTHbIE 534,0 + 100,5 38+09 33,6+65 54+15 893,0 £ 102,4
OTpaBneHHble 645,0 £ 126,1 37+0,3 25,4+59 62+19 7820 + 94,2

Yepes 3 4 nocne Hayana onbita
OTtpaeneHHble 7440 + 43,0% 33+0,2 295+3,0 53+08 778,0 + 255,0
FlonyuBluve neexwe 6553+ 1077  3,4+03 30,2+ 0,1 5,2+ 1,0 681,0 + 26,3
KOMOMHaLMen npenapaTtos

Yepes 24 4 nocne Havana onbiTa
MHTaKTHble 692,0 £ 14,4 3,3+04 - 54+4,0 -
OTpaBneHHble 826,3 + 63,0* 3,602 - 50+4,3 -
Moy BLLME neerike Th68+ 649  3,6+02 - 4540 -
KOMOMHauKeNn npenapaTtos
WHTaKTHbIE, MoyumBLLME NeYedHYHo 6327 +78.0 3601 N 44+38 N

KOMOMHaLMIO npenaparoB

* Paznnuna pocroseptbl (p < 0,05) no cpaBHEHMIO C MHTaKTHBIMM JKUBOTHBIMM.

TPYNMbl KMBOTHBIX [OCTOBEPHO YBENMYMBANOCh KOIMYECTBO
3pUTPOLMTOB M reMornobuHa. BeegeHne KoMbuHaLmm npena-
paTOB MHTAKTHBIM }WUBOTHLIM NM0L0BHOM peaKkLmm Co CTOPOHI
«KpacHOM» KPOBM He BblI3bIBano.

YcTaHOBNEHO, YTO OTpaB/eHMe OKCUAAMM asoTa NpuBO-
AWI0 K POCTY YMC/a TPOMOOLMTOB Ha 3-1 U 24-1 Yac 3Kcne-
puMeHTa (Tabn. 2). YpoBeHb cpeaHero 06bema apUTpPOLMTOB,
COLLEPMaHMA MUKPO- W MaKpOTPOMOOLIMTOB, a TaKKe «MC-
TUHHBIX» TPOMOOLMTOB BO BCE CPOKW HabniofieHus BO BCEX
rpynnax XWBOTHbIX He MeHAnUchb. lpumeHeHue nevebHoil
KoMBMHaLMKM npenapaToB CONPOBOXAAN0Ch HOpManu3aLmeii
COLLepKaHus TPOMOOLMTOB B KPOBM OTPABNEHHBIX KMUBOTHBIX.

06wwee KonuyecTBo nenkountoB 4epe3 30 MWH. nocne
OTPaBNeHWS B KOHTPOMLHOW FPYMMe XUBOTHBIX JOCTOBEPHO
CHUIKaNOCh, 3aTEM BOCCTaHaB/MBANOCh K 3-M yacaM U yxe
He U3MEeHANOCb K 24-M YacaM 3KcnepuMeHTa (Tabn. 3). Jlei-
KouuTapHas Qopmyna Takke usmeHsanacb. Yepes 30 MuH
nocne OTPaBfeHWUA MOBLILLIANOCh OTHOCUTENIBHOE COLEPIKa-
HWe rpaHynouuToB, NpU 3TOM UX abconoTHoe copepKaHue
He u3MeHsANock. [loCTOBEPHO CHMMANoCh KOAMYECTBO Kile-
TOK «CPefHero» pasMepa. B KpoBU XMBOTHbIX KOHTPOBHOM
rpynnbl K 3-My 4acy 3KCMepuMeHTa OTHOCUTENbHOe U ab-
COMOTHOE COAEPIKaHWe rpaHynouuMToB BbIo MO-NpexHeMy
Bonee BbICOKMM MO CPaBHEHUIO C MHTAKTHbIMM, abconoTHoe
UNCNO «CPEAHUX» KIETOK JOCTOBEPHO YBENMUMBANOCH, OT-
HOCUTENBHOE COAEpXKaHWe MMGOLMTOB, HaNpOTMB, CHUXa-
nocb. Yepes 24 4 3KcnepuMeHTa OTHOCUTENIbHOE M abconioT-
HOe cofepKaHWe KNeTOK B KPOBM OTPaBMEHHbIX WBOTHbIX
He OT/MYaNOoCh OT KOHTPOMS, 33 UCK/IOYEHWUEM MOBbILIEHMS
OTHOCMTENBHOTO COLEPIKaHUS IPaHyNoLKTOB.

BBeneHve neyebHOro KOMMeKca OTPaBNEHHBIM }UBOT-
HbIM CONPOBOXAAN0Ch HOPMaNIN3aLMEN COLEPAHUA KNETOK
neliKoLMTapHoro paja.

BBezeHue neyebHOro KoMNIeKca NpenapaToB UHTAKTHBIM
YXMBOTHBIM MPUBOAUIO K U3MEHEHUIO JIEAKOLMTAPHOMN hopMy-
nbl. Tak, OTHOCUTENBHOE COAEpPaHUe TMMQOLMTOB U FpaHy-
IOLMTOB CHUKANOCh, JONSA «CPELHUX» KNETOK MOBbILLANach.
Mpu 3TOM cHMKanocb abconioTHOE COLepIKaHue KIETOK rpa-
HynouuTapHoro psaga.

B pe3ynbrate npoBeAeHHbIX 3KCMEPUMEHTOB 06HAPYKEHDI
CYLLLECTBEHHbIE Pa3NNumMs B COAEPHaHUU KIIETOK KPOBH Y M-
BOTHbIX Pa3/IMYHbIX IKCMIEPUMEHTaNbHBIX FPyNM. YcTaHOBNEHD,
4YTO B IMHaMWKe OTPaB/IEHMA MbILLEH OKCUIAMU a3oTa obLuee
COAEpIKaHUE 3PUTPOLIMTOB W UX XapaKTEPUCTUKN He U3MEHS-
loTca. YBeNMyeHWe KonWyecTBa 3pUTPOLMTOB U reMornobu-
Ha B rpynne NleyeHHbIX KOMBWHaLUMen npenapaTtoB OTpaB-
NeHHbIX XUBOTHBIX Yepe3 24 4 nocne oTpaBneHus, no BCe
BMOMMOCTH, WIIOCTPUPYET OOUH M3 MeXaHU3MOB eyebHoro
LeiCTBUS [aHHOM KOMBMHAUMK, @ UMEHHO KOMMEHCATOPHYH
aKTUBaLMIO ra3006MeHHOM QYHKLIMK KPOBM.

OcHoBHble pa3nuuusa HabmnwofalTCA B COAEPMKaHUU
NENKOLMTOB, COCTaBe JleliKouuTapHoi GhopMynbl U cogep-
XaHun TpombouuToB. YBenuuenue obluero yucna TpoMbo-
uuToB — TPOMBOLMUTO3 — MMeeT MeCTO Ha MPOTSKEHUM
BCEro CpoKa Habntoperus. NepBoii peakuuen Ha oTpaBieHne
CO CTOpOHbI nelKoumToB (30 MUH) ABNSIETCA BbipaXeHHoe
CHUXKEHWe ux 0bLLero yncna — neKoumUToneHus — c no-
cnepyroLen HopManusauuen. CnegyeT 0TMETUTD, YTO JIENKO-
MeHUs BbIAB/IEHA B CKPBITBIA NEpUoS, 0TpaBNeHus, T.e. Nepu-
04, KOraia OTCYTCTBYHOT BHELUHWE NPOSBNEHNUS MHTOKCUKaLMK.
B a3y BbipaxeHHbIX KIMHUYECKUX NPOSIBNEHMIA OTPaBEHMS
OKCMAaMM a3oTa (3 4) 0TMeyeHo M3MEHeHWe neliKouuTap-
HOM (OpMyNbl B CTOPOHY YBENUYEHWUS! LONM FPaHyNoLuTOoB
W «CPeSHMX» KITETOK — rpaHynoLmuTo3 1 303uHodunms-6aso-
(unna-mMoHouuTos. Yepes 1 cyT nocne oTpaBneHns 0TMeYeH-
Hble MOKa3aTeNM B OCHOBHOM BO3BPALLAlOTCA K MUCXOLHOMY
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Tabnuua 3. XapaKTepucTHKa NIEKOLMTOB KPOBM MbILLIEW, OTPaBMeHHbIX OKCMAAMM a3oTa B Tokcopose LCty, (M + m, n = 10)
Table 3. Characteristics of blood leukocytes of mice poisoned with nitrogen oxides in toxodosis LCtg, (M + m, n = 10)

3HayeHue nokasartens

Tpynna »uBOTHbIX WBC, Lymph, Mid, Gran, Lymph, Mid, Gran,
TbiC./MKJI % % % ThiC./MKN ThiC./MKN ThiC./MKN
Yepes 30 MMH nocnie Havana onbiTa
MHTaKTHbIE 82+ 14 66,0+73 227 +6,0 11,313 55+ 14 1,8+0,2 0,9+0,11
OTpaBneHHble 57 +0,6* 63,9+22 18,7 +3,4 175+£12 36+05 1101 10+0,2
Yepes 3 y nocne Ha4ana onbiTa
OTpaBneHHble 8829 51,7+25 300x34 184+09* 45+13 27+04° 16x04*
MlonyuuBle nevee KOMBMHA- 73, g3 51941208 312116 T6+34 38+11  23:08 13:04
Liveil npenapaToB
Yepes 24 4 nocne Havana onbiTa
NuTaKTHbIE 6311 64,4+05 20301 15406 4107 13+02 10+02
OtpaBneHHble 56+0,3 996+46  204x28 191+£21 37+£03 1201 1,102
lonywieume flesenie KOMOMHA- 59 09 700444 18326 B7:21 35:07 08:02 07:0,1
Limei npenapaToB
VIKTakTHble, nonyuuBuMe neded- o 1o 404405 296427 80£22° 36+11  17:06 04+0,1"

Hyl0 KOMBMHaLMI0 NpenapaToB

* Paznnuns poctosephbl (p < 0,05) No cpaBHEHMIO C MHTAKTHBIMM KUBOTHBIMM.

YPOBHI0. JleyeHne OTPaBNEHHBIX XUBOTHBIX KOMOMHaLueN
npenapaTtoB HUBenMpyeT HabniofaeMble u3MeHeHus. Beege-
HWe caMoi KOMBWHaLMW NpenapaToB UHTAKTHBIM UBOTHBIM
MPUBOAMT K HEKOTOPOMY CHWXEHMWIO 06LLero yucna nenko-
LMTOB W U3MEHEHWID NEMKOLMTapHOW opMynbl B CTOPOHY
nMdo-, rpaHynouMToneHun M 303uHodMIMu-6asodunmm-
MOHOLMTO3Y.

TakuM 06pa3oM, obHapy:KeHHble B HAlUeM 3KCnepu-
MEHTe rpaHynouuTo3 M 303uHobuUnus-6asodunms-mMoHo-
LMTO3 YKa3blBalOT Ha BO3HWKHOBEHWE BOCMANUTENIbHOM
peakumn (neroyHoi nmbo CUCTEMHOI) B OCTPOM CTaauu
TOJ1. Ha 3anyck BocnanuTeNibHOW peakuuu C ydHacTueM
HeMTPOdUNOB U 303MHOMUNOB MPU TOKCUMYECKOM Mopae-
HWW JpbIXaTeNbHbIX MyTel paHee yKasblBaiu U Lpyrue aB-
Topbl [6]. BblpaxeHHoe 1 BbICTpOE CHUXEHME NEeNKoLUTOB
B KayecTBe MEpBOM peaKUMM Ha OTPaBNieHME B TEUYEHUE
nepBbix 30 MUH OTEKA NETKUX MOXKHO 06BACHUTL 3ddeK-
TOM «NOTPebieHns» rpaHynoLMTOB B CKPbITLIA NEpUoS, OT-
eKa C MepexofoM KIIeTOK B NIEroyHylo TKaHb. Cneacteuem
3TOro0 MOXeT ObiTb yBenuueHue cogepaHus Heutpodm-
0B U anbBeonsApHbIX MakpodaroB B bpoHxuanbHo-anbBe-
ONAPHOM NlaBaxe, 0OHapyeHHoe B OJHOM U3 HefaBHMX
uccnenosanwii [7], roe TOJT Bbi3biBanu WHranauueir nep-
¢Topu3obyTuneHa. Mo MHeHu0 aBTOPOB WCCeLOBaHUS,
3T0 TaKXe CBMAETENbCTBOBANO O PasBMTUM BOCMaNieHMUs
B JIEFOYHOM TKaHWU. YBeNMYeHUe COoAepiKaHua TpoMboLMTOB
B KNMHM4ecKoi ctagmv TOJ1, paHee onucaHHoe U B ApYrux
uccnepoBaHuax [8], cospgaeT npeanocbiNKM AN pasBuTUS
AVCCEMUHWUPOBAHHOMO BHYTPUCOCYAWCTOr0 CBEPTbIBAHUS
Kposu, uMetowee mecto npu TOJ1. Hopmanu3aumsa nokasa-
Tenen KpoBW BCNEACTBUE Ne4eBHOro MPUMEHEHUS KOMMJIEK-
ca npenapaToB, COCTOSALLEr0 M3 YHUTUONA, AMKIO(eHaKa

HaTPWA WU KOHTPUKana roBOpUT B MOJb3Y CHUMKEHWUA UHTEH-
CMBHOCTW BOCMaNeHUss B AMHAMUKE 3KCMEpUMEHTaNbHOO
TOJ1. YBenuueHue e reMaTokpuTa (1.e. 06beMa KNeToK Kpo-
BM) Y JKMBOTHbIX, MOTYYMBLLMX JleyeHue KOMBuHaumen npe-
napaToB, BEpPOSITHO, CBA3aHO C MeXaHM3MOM ee NieyebHoro
LEelCTBMSA, @ UMEHHO aKTMBaLME ra3000MeHHON QYHKLMM
KPOBW KaK C/efCcTBME KOMMEHCATOPHOW peakuun cucTeMb
KpOBM Ha runokcuto [9].

BbiBO/bl

MonydyeHHble AaHHble MOATBEPXAAIOT y4acThe CUCTEMbI
KpOBM B Kackaje NaTto/iorMyeckux npoLeccoB, 3anycKaeMblX
OKcupaamu asora. [paHynouMTapHbIn CABUI NEMKOLMTApHON
(opMynbl N0O3BONISET BbIABUHYTL MPELNONOKEHUE O BOCNa-
NUTENbHOM XapaKTepe naTonoruyeckoro npouecca. Cnepyet
nonaraTb, 4YT0 MIMEHHO Pa3BUTUE acCENTUYECKOrO BOCMANEHMS
onpefenseT OTeK NEroYHON TKaHU B AMHAMUKE OTPaBMEHUA
oKcupamm asora. [puMeHeHne KOMBUHALMK IEKapCTBEHHBIX
CpeacTs, cocTosieit u3 yuutvona 150 Mr/kr, auknodeHaka
HaTpus 35 Mr/Kr u KoHTpukana 250 E[l/Kr, no3BonseT CHU3UTL
BbIPaXEHHOCTb NaTONOMMYECKOro NpoLiecca.

AOMO/IHUTE/IbHASA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbl BHECAW CYLLECTBEHHBIVA BKIAL
B pa3paboTKy KOHLEeNuuK, NpoBeLeHWe UCCNeA0BaHMA 1 Moaro-
TOBKY CTaTbM, MPOYAM 1 0006pnan drHabHY0 Bepcuio nepeq ny6-
NvKaupmen. Bknap kaxpgoro astopa: A.B. 3emnsaHon, M.b. Bapna-
wosa, C.B. Yenyp, 0.B. TopkyHoBa — HanmcaHWe CTaTbyt, aHanM3
LanHblx; M.A. TopkyHos, M.[. LLabaHoB — pa3pabotka obueit
KOHLLeNLN.
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KoHdnukT nHTepecos. ABTOpbI AeKNapypyIOT OTCYTCTBME SBHBIX
W NOTEHUMaNbHBIX KOH(MKTOB MHTEPECOB, CBA3aHHBIX C NybnnKa-
LIMEeN HACTOALLLEN CTaTbM.

WUcTouHuk dmHaHcMpoBaHus. ABTOPbI 3aABNAKOT 06 OTCYTCTBUM
BHELLHero hMHaHCMPOBaHWS NPy NPOBELEHUN MCCNeL0BaHMS.
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Research Article

A new ghrelin receptor antagonist agrelax participates
in the control of emotional-explorative behavior
and anxiety in rats

Andrei A. Lebedev', Valeriya V. Lukashkova', Anna G. Pshenichnaya', Eugeny R. Bychkov/,
Viktor A. Lebedev', Vladimir V. Rusanovsky?, Petr D. Shabanov'

! Institute of Experimental Medicine, Saint Petersburg, Russia;
Z Saint Petershurg State Pediatric Medical University, Saint Petersburg, Russia

BACKGROUND: Currently, no study has investigated on the role of ghrelin in the reinforcing system and emotional behavior.
Previously, we examined the properties of GHSR1A antagonist [D-Lys3]-GHRP-6 to reduce negative emotional states caused
by stress.

AIM: To study the involvement of a new peptide antagonist of the GHSR1A receptor agrelax in the control of emotional—-
exploratory behavior and anxiety in rats.

MATERIALS AND METHODS: Experiments were performed on 42 male Wistar rats. The behavior of rats was observed;
agrelax 1 pg/mL (or water) with a volume of 20 L (10 pl in each nostril) was administered intranasally. A battery of behavioral
tests was used: an elevated plus maze, an open field, a marble test, an intruder—resident test, and an anxiety-phobic state
assessment (FS).

RESULTS: In the elevated plus maze test, the time spent in the light arm and the number of hangings from the open arm
increased in the test animals compared with animals that did not receive the drug (p < 0.05). After the administration of agrelax,
the number of balloons buried and the number of elevations supported by the wall of the chamber in the marble test decreased
compared with that in animals that did not receive the drug (p < 0.05). In the open field, agrelax-infected rats showed a
decrease in the number of sniffs (p < 0.01). In the FS test after the agrelax administration, the time of descent from the platform
decreased compared with the control (p < 0.05). In the “intruder—resident” test, individual behavior (p < 0.01) and protective
behavior (p < 0.05) decreased after agrelax administration.

CONCLUSION: A new peptide antagonist of the GHSR1A receptor agrelax is involved in the control of emotional-exploratory
behavior in rats. Agrelax reduced anxiety levels and exploratory activity. The results provide grounds for the development of
new approaches to the treatment of phobic spectrum disorders using drugs that modulate ghrelin regulation.

Keywords: ghrelin; GHSR1A antagonist; agrelax; anxiety.
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HayuHas ctatbs

HoBblili aHTaroHUCT peL,enTopoB rpefinHa
arpeniakc y4acTByeT B KOHTpose
3MOLMOHANbHO-UCCNel0BaTE/IbCKOr0 NOBeAEHUS
U YPOBHS TPEBOXKHOCTU Y KpbIC

A.A. Nebepes', B.B. Jlykawwosa', A.I. Mwennynas', E.P. Bbiukos',
B.A. Jlebenes', B.B. Pycanosckuir?, .[1. LLlabaHos'

! MHCTUTYT 3KCnepuMenTasibHon Meavumhbl, CankT-Tetepbypr, Poccus;
2 CaHKT-leTepByprcKuil rocyaapCTBEHHbIN NeANaTPUHECKUA MeOMLIMHCKHIA yHuBepcuTeT, CaHkT-Metepbypr, Poccus

AxTtyanbHocTb. B HacTosiee BpeMs owyiaetca aeduumt pabor, NOCBALLEHHbIX POM CUCTEMBI FPESIMHA B MEXaHU3Max
MOAKPEN/IEHUS M IMOLIMOHANBHOIO NoBeAeHUs. PaHee HamMu bbinn M3ydyeHbl cBoicTBa aHTaroHucta GHSR1A [D-Lys3]-GHRP-6
CHUXaTb OTpULaTENbHbIE 3MOLIMOHAMIbHBLIE COCTOSIHUSA, BbI3BaHHbIE CTPECCOM.

Llenb — u3y4eHne yyacTus HOBOrO MENTMAHOIO aHTaroHucTa peuenTopoB GHSRTA arpenakca B MexaHW3Max KOHTpons
3MOLMOHANBHO-MCCIEA0BATENLCKOTO NOBEAEHMS M YPOBHSA TPEBOXHOCTU Y KPbiIC.

Matepuanbl u MeToabl. OnbiThl BbINOSHEHBI HA 42 Kpbicax-camuax nMHuM Buctap. MHTpaHasanbHo 3a 10 MUH o TecTu-
pOBaHuUA NOBefeHMsA BBOAWM arpenakc 1 Mkr/mn (wiv Bogy) obbeMom 20 Mkn (no 10 MKN B Kaxay Ho3gpio). Mcnonb3o-
Ba/M DaTapelo NOBELEHYECKUX TECTOB: MPUNOLHATLIA KpecToobpasHblit NabUpPUHT, OTKPLITOE Mosie, 3aKanbiBaHWe LIAPUKOB,
YyIKaK — PE3NEHT, OLEHKa TPEBOXKHO-obuyeckoro coctosiHus (TOC).

Pesynbtatbl. B TeCTe «NpUNOAHATLIA KpeCTOODPa3HbIi TaBUPUHT» BPEMSI HAXOXAEHNS B CBETIIOM PyKaBe W YMCIIO CBELLM-
BaHWM C OTKPbLITOrO pyKaBa YBENUYMBAIUCH M0 CPABHEHUIO C KMBOTHBIMM, He MoyyaBLuMmm npenapar (p < 0,05). B tecte 3a-
KanbiBaHWA LIAPUKOB YMCIO YUCIIO NOABEMOB C OMOPOIA Ha CTEHKY KaMepbl M YMC/I0 3aKOMaHHbIX LUIAPUKOB CHUXANUCh nocrne
BBE[IEHWSA arpenakca no CpaBHEHUIO C MUBOTHBIMM, He Nofy4aBLwuMK npenapar (p < 0,05). B Tecte «oTKpLITOE None» Y KpbIC,
KOTOpbIM BBOAMIM arpenakc, CHUKanoch uncno obHioxmeanuii (p < 0,01). B Tecte TOC y Kpbic nocne BBEAEHWS arpenaKca
CHUXKanocb BpeMsi CrycKa ¢ NnaTopMbl N0 cpaBHEHUIO ¢ KOHTponeM (p < 0,05). B TecTe «4yxak — pesnaeHT» nocne Beefe-
HWA arpeniakca CHUXanoch YUCN0 akToB MHAMBMAYanbHoro nosefeHus (p < 0,01) U uMCno aKTOB, OTHOCALLMXCS K 3aLLUTHOMY
nosegexuio (p < 0,05).

3aknioyeHue. HoBblit NenTuaHbIA aHTaroHUcT peuenTtopoB GHSRTA arpenakc ydacTByeT B MexaHW3MaXx KOHTpOAS 3MO-
LIMOHaNBHO-MCCIEA0BATENBCKOTO NOBELEHMUS Y KPbIC. ArpenaKc CHUXaeT YpoBEHb TPEBOXHOCTU M UCCNENOBATENbCKYI0 aK-
TMBHOCTb. [lonyyeHHble CBeAEHMSA [alOT 0CHOBaHMA ANs pa3paboTKM HOBbIX NOAXOAO0B K NIEYEHUI0 paccTpoiicT dobuueckoro
CreKTpa € MCNoNb30BaHWEM MPEenapaToB, MOAYMPYIOLLMX IPEIMHOBYIO PErYNALMIO.

KntoueBble cnoBa: rpenvH; aHtaroHuct GHSR1A; arpenakc; TpeBOXHOCTb.

Kak uutupoBarte:
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arpenaKc y4acTByeT B KOHTPOME 3MOLMOHaNBLHO-MCCe0BaTENBCKOM0 NOBEAEHVS 1 YPOBHS TPEBOXHOCTY y Kpbic // Mcvxodapmakonorus v buonorideckas
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BACKGROUND

Ghrelin, a peptide hormone discovered in the late
twentieth century [1], is produced in the gastric and
intestinal mucosa, consists of 28 amino acids, and includes
three isoforms, i.e., acylated ghrelin, non-acylated (desacyl-
ghrelin), and obestatin [2]. The ghrelin receptor has two
molecular forms, GHSR1A and GHSR1B, and only GHSR1A
is associated with biological activity. GHSR1A receptors
are located mostly in pancreatic islets, adrenal glands,
thyroid gland, myocardium, and brain structures such as the
anterior lobe of the pituitary gland, arcuate nucleus of the
hypothalamus, hippocampus, substantia nigra, and ventral
tegmental area [3]. Most studies have shown that ghrelin
is involved in appetite regulation [4], controls the search
behavior of finding psychostimulants [5] and alcohol [6], and
participates in the brain's physiological response to stress
[71. Corticoliberin-producing neurons of the paraventricular
nucleus of the hypothalamus and certain extrahypothalamic
structures of the extended amygdala (central nucleus of
the amygdala, nucleus accumbens, bed nucleus of the
stria terminalis, and substantia innominata) mediating
reinforcement and dependence mechanisms are considered
possible targets of ghrelin involvement in stress response
[8]. Studies have demonstrated that peripheral and central
administration of ghrelin activates corticoliberin neurons
[9] and, consequently, the hypothalamus—pituitary—adrenal
system [10]. The activation of this system is important if
ghrelin may have a protective role against the development
of depressive symptoms in chronic stress [11].

Currently, only a few studies have focused on the role
of the extrahypothalamic system of ghrelin in emotional
research activity, and the mechanisms of influence of
ghrelin receptors on reinforcement and emotional behavior
under various environmental influences are quite unclear.
Previously, peripheral and central administration of ghrelin
activated corticoliberin neurons and, consequently, the
hypothalamus—pituitary—adrenal system [12]. Researchers
emphasize that ghrelin plays a protective role against the
development of depressive symptoms under stress [13].

Agrelax, a peptide antagonist of ghrelin active against
GHSR1A ghrelin receptors, was created at the Institute of
Experimental Medicine [14]. Previously, the properties of
the GHSR1A antagonist [D-Lys3]-GHRP-6 were examined to
reduce stress-related negative emotional states [11].

The study aimed to investigate the involvement of a new
peptide antagonist of the GHSR1A receptor agrelax in the
control of emotional and exploratory behavior, and anxiety
in rats.

MATERIALS AND METHODS

Experiments were conducted on 42 male Wistar
rats weighing 200-220 g. They were kept in groups of
8-9 individuals in cages (53 x 32 x 19 cm) under 12-h artificial

Vol 14 (1) 2023
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light and temperature of 22°C + 2°C. Behavior was tested
in rats sequentially (24-48 h apart), and agrelax, a ghrelin
receptor antagonist, was administered intranasally at a
concentration of 1 pg/mL (or water) for 20 pL (10 pL in each
nostril) 10 min before testing [11]. A battery of behavioral
tests was employed: open-field, elevated plus maze, marble
test, “intruder—resident” test, and phobic anxiety assessment
(PAA). Each group included at least 8-10 rats. The obtained
data were processed statistically using Student's t-test
and the analysis of variance. Differences were considered
statistically significant at p < 0.01.

“Open-field” behavior of rats

The free motor activity of animals was investigated in the
classical “open-field” test, which is a circular area with a
diameter of 80 cm, bounded on the circumference by opaque
boards with a height of 30 cm and having 16 holes (burrows)
with a diameter of 3 cm each. The open field was illuminated
by 100 lux. One experiment took three min. Horizontal and
vertical motor activities, grooming reactions, and number of
defecation boluses and urinations characterizing emotionality
were recorded.

Aggression in the “intruder-resident” test

In the cage, a smaller animal was placed with a
sexually mature male. The total number of behavioral acts
of aggression, defense, and other behavioral displays were
recorded.

Behavior in the elevated plus maze

A maze consisted of two 50 x 10 cm open arms and two
50 x 10 cm closed arms, with the top open and arranged
perpendicularly to each other. The height was 1 m from
the floor. The animal was placed in the center of the maze.
The time spent in closed and open arms, time hanging in
open arms, and number of peeks out of closed arms was
recorded. The test was completed in five min.

Phobic anxiety in rats

In rats, phobic anxiety was investigated by species-specific
reactions to a series of ethologically acceptable test stimuli
provoking anxiety and fear in a special setup, as described by
Lebedev et al. [15]. Test scores were summarized and then
compared between different groups of animals.

Marble test

This obsessive—compulsive disorder model involves
compulsive ideas and actions. Sawdust was placed in a 20
x 25 x 17 cm cage with a 5-cm layer and 20 glass marbles
with a diameter of 1 cm were placed equidistantly on top.
Rats were placed in the cage for 30 min. Then, the number
of buried marbles covered by more than %/, of sawdust was
counted. In this experiment, each animal was tested three
times [16, 17].
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Table 1. Animal behavior in the elevated cruciform maze test after the intranasal administration of agrelax (M + m)

Tabnuua 1. MoBeneHMe XUBOTHBIX B TECTE «MPUNOAHATLIN KpecToo6pasHbIii NaBUPUHT» Nocre MHTpaHa3a/bHOro BBELeHMS arpenakca (M £ m)

Time of staying in separate maze compartments, s Control animals (H,0)

Animals after agrelax administration

Center 16.61 +7.00 5.31 + 1.66%
Open arm 8.33+6.55 23.97 + 1.54*
Hanging up 5.45+2.28 28.68 + 785*
Open arm + hanging up 13.78 £ 7.77 30.65+723
Closed arm 208.26 + 12.56 184.43 + 7.57
Peeking out 61.36 + 13.99 0.63 £ 0.53*
Closed arm + peeking out 269.62 + 11.65 264.06 +7.99
Number of arm-to-arm transitions 22.13 £ 3.07 11.75 + 2.57*

*p < 0.05; **p < 0.01 between the compared groups of rats.

Statistical processing

GraphPad Prism version 5 and SPSS SigmaStat 3.0 were
used for statistical data analysis. The Kolmogorov—Smirnov
test was used to assess the conformity of the distributions of
random variables. To compare the control and experimental
groups, the non-parametric Wilcoxon test for pairwise
comparisons and the one-factor analysis of variance,
followed by multiple intergroup comparisons using the
Newman—Keuls criterion, were applied. Data were presented
as arithmetic mean =+ standard deviation.

RESULTS AND DISCUSSION

The anxiolytic activity of the ghrelin antagonist was
assessed in the elevated plus maze test. The time in the
light and dark arms, grooming, and the number of hang-ups
and runs were recorded. In the control group, the time in
the light arm and the number of hang-ups from the open
arms were 8.33 + 6.55 and 5.45 + 2.28 s, respectively. In
the group receiving the ghrelin receptor antagonist agrelax
intranasally, the time in the light arm and the number of
hang-ups increased to 28.68 + 7.85 and 28.68 + 785 s (p <
0.05), respectively, compared with the group not receiving the
drug (p < 0.05). After agrelax administration, the animals had
decreased time to peek out (p < 0.01), were in the center of

the maze (p < 0.05), and had fewer arm-to-arm transitions
(p < 0.05) (Table 1).

In the marble test, the behavior of rats the agrelax-treated
group differed from that of the control group (Table 2). In the
agrelax-treated group, the number of buried marbles and the
number of lifts with support on the chamber wall decreased
compared with the control group (p < 0.05).

In the open-field test (Table 3), the agrelax-treated
group had increased running time (p < 0.01), whereas the
number of squares crossed did not change. In addition, the
time, number, and probability of sniffing and the number and
time of sniffing around were significantly reduced (p < 0.01)
in animals that received agrelax compared with rats given
water (p < 0.01). The total number of acts per experiment in
the agrelax-treated group was significantly lower than that
in the control group (p < 0.05).

In the total score, the PAA of the agrelax-treated group
did not differ from that of the control group (Table 4).
However, the time in descending the platform in the agrelax-
treated group and, accordingly, the mean score decreased in
test 1 compared with the control group (p < 0.05).

In the “intruder—resident” test, communicative behavioral
acts, acts of aggression, and total number of movements
were determined (Table 5). The number of acts of individual
behavior (p < 0.01) and the total number of acts per experiment
(p < 0.01) decreased in the aggrelax-treated group compared

Table 2. Animal behavior in the balloon burial test after the intranasal administration of agrelax (M + m)

Taﬁnuu,a 2. loBefeHME JMBOTHbIX B TECTE 3aKanblBaHWSA LLIAPMKOB MoC/1e MHTPaHa3aNbHOro BBeAEHUA arpesiakca M+m)

Indices

Control animals (H20)

Animals after agrelax administration

Number of buried marbles, n

Number of lifts supported on the chamber wall, n

11.38 +£ 0.90
712 + 0.56

9.88 + 0.04*
5.45 £ 0.13*

*p < 0.05.
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with that in the control group. The agrelax-treated group
had decreased number of defensive behavioral patterns
compared with the control group intranasally injected with
water (p < 0.05).

Thus, in the elevated plus maze test, agrelax showed
moderate anxiolytic activity, increasing the time spent in the
light arm compared with control animals and the number
of peeks out of the closed arm and arm-to-arm transitions.
Moreover, in the marble test, the number of buried marbles
decreased after the administration of agrelax, which may
be associated with a decrease in obsessive—compulsive
disorder. In addition, a decrease in the latent time of
descending the platform was observed in the PAA test. This
is consistent with experimental and clinical evidence that
the blockade of ghrelin receptors with the [D-Lys3]-GHRP-6

Vol 14 (1) 2023
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antagonist reduced manifestations of anxiety and fear after
social isolation stress [18]. Furthermore, the results of the
present experiments are in agreement with our previous
results of intranasal course (7 days) administration of the
ghrelin receptor antagonist [D-Lys3]-GHRP-6 after the
presentation of a vital stressor [18]. The results of the
intruder-resident test did not demonstrate a pronounced
effect of agrelax on intraspecific communication activity,
which is consistent with the data of Shabanov et al. [19].
The analysis of the open-field test scores showed that the
number of sniffing, on-the-spot movements, and sums of
all acts during the experiment were significantly reduced
with agrelax administration. This is consistent with literature
findings that antidepressants block the activation of ghrelin-
induced behaviors. In this case, ghrelin penetrates from the

Table 3. Animal behavior in the open field test after the intranasal administration of agrelax (M + m)
Tabnuua 3. MoBe/eHWe JMBOTHBIX B TECTE «GTKPLITOE Nofie» MOC/e MHTPaHa3asbHOr BBEAeHUs arpenakca (M + m)

Patterns Control animals (H,0) Animals after agrelax administration
n 19.00 + 2.51 17.63 + 2.64
Locomotion p 0.130 + 0.014 0.138 + 0.017
t 16.60 + 1.98 40.84 + 6.22**
n 67.63 + 2.69 55.00 + 2.28**
Sniffing p 0.472 + 0.005 0.348 + 0.009*
t 115.17 + 4.62 85.94 + 5.99**
n 3925 + 2.41 25.75 £ 1.77**
On-the-spot movement p 0.277 + 0.020 0.216 + 0.024
t 23.35+2.29 14.26 + 1.92**
n 1.63 £ 0.53 3.13+0.55
Grooming p 0.012 + 0.004 0.026 + 0.005
t 9.27 +3.34 14.40 + 2.62
n 2,13+ 1.04 4.63 + 1.61
Vertical racks p 0.014 £ 0.007 0.036 + 0.01
t 1.90 + 1.20 5.68 + 1.93
n 475+ 1.18 575+ 1.49
Racks with a stop p 0.033 + 0.007 0.044 £ 0.010
t 5.29 + 1.08 6.21 + 1.57
n 8.75 + 1.09 11.25 + 2.05
Mink behavior p 0.060 + 0.006 0.089 + 0.014
t 750 + 0.55 11.65 + 2.42
n 0 0
Freezing p 0 0
t 0 0
n 0.13+0.12 0.25+0.24
Rest p 0.002 + 0.001 0.003 + 0.002
t 0.92 + 0.90 1.04 + 1.01
Total of all acts 143.25 +5.38 123.38 + 6.20*
Crossed squares n 39.00 + 4.55 38.38 £ 6.34
Number of boluses 175+ 0.37 1.00 + 0.38

p, probability of an act, n, number of acts; ¢, time of the act *p < 0.05; **p < 0.01 Mexxay between the compared groups of rats.
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Table 4. Assessment of the anxiety-phobic state in male rats after agrelax administration (M + m)
Tabnuua 4. OueHKa TpeBOXHO-P0oBMYECKOro COCTOAHMA Y CaMLIOB KPbIC Noc/e BBeaeHWs arpenaxca (M + m)

Tests

Control animals (H,0)

Animals following agrelax administration

Test 1. Descending the platform

Test 2. Passing through the hole

Test 3. Exiting the “house”

Test 4. Exiting the center of the “open field”
Test 5. Backward walking in the “open field”

Test 6. Backward walking on the hand
movement

Test 7. Hiding

Test 8. Vocalization

Test 9. Pinching the ears
Score

2.25 £ 0.49
0.13 £ 0.08
3.38 £ 0.08
0.13+0.12
0
0.88 +0.29

0.25+0.24
0.38 £ 0.18
0.13+0.12
750+ 0.79

1.01 + 0.50*

0.38 £0.18

3.31£0.09

0.13+0.12
0

0.88 +0.29

0.35+0.25
0.25+0.16
0.13+0.12
731 £0.70

*p < 0.05 Mexay cpaBHMBaeMbIMU FpynnaMm Kpbic.

bloodstream through the blood-brain barrier, accumulates
in hippocampal neurons, increasing animal activity, and
acts directly on GHSR-1A receptors [20]. The 1A receptor
is located in extrahypothalamic brain structures, i.e., in the
hippocampus and other emotiogenic structures, namely, the
amygdala, ventral tegmental area, and nucleus accumbens
[21]. The wide distribution of ghrelin receptors in the brain
suggests its involvement in various physiological functions,
including the organization of emotions and motivations
[22]. In addition, ghrelins, which are realized through the
hypothalamus, control eating behavior, metabolism, and
energy [23]. The 1A receptor is expressed in neurons of the
arcuate nucleus of the hypothalamus, where neuropeptide
Y, regulating food intake and satiety feeling, is localized
[24].

CONCLUSIONS

Therefore, agrelax, a new OX1R antagonist, exhibits
anxiolytic properties and reduces exploratory activity.

Previously, the ghrelin antagonist [D-Lys3]-GHRP-6 was
found to have anxiolytic properties but after chronic social
isolation stress [18]. In intact animals, [D-Lys3]-GHRP-6 did
not induce anxiolytic effects. The obtained data provide a basis
for the development of new pharmacological approaches
to the treatment of phobic spectrum disorders using drugs
modulating ghrelin regulation.
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Table 5. Behavior of rats in the “stranger-resident” test after the intranasal administration of agrelax
Tabnuua 5. MNoBeneHMe Kpbic B TECTE «HyaK — PE3ULEHT» NOC/E MHTpaHa3anbHOro BBEAEHUS arpenakca (M + m)

Behavior Control animals (H,0) Animals following agrelax administration
. . n 4763 +2.86 28.00 + 2.50**
Individual behavior p 0.610 £ 0.018 0513 + 0.044
Communicative behavior 4§ 2175+ 2.77 18.88 2 2.95
p 0.274 + 0.025 0.332 £ 0.030
Protective behavior n 8.75 £ 1.96 788 +2.17
p 0.105 £ 0.018 0.134 + 0.028
Aggressive behavior n 0.88 £ 0.39 1.13+0.58
p 0.011 £ 0.005 0.021 + 0.009
Score n 7900 £ 6.1 55.89 + 5.06**

N — KO/MYECTBO aKTOB 3a OMbIT, p — BepPoATHOCTb; *p < 0.05; **p < 0.01 Mexay cpaBHMBaEMbIMU rpynnamm Kpbic.
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