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A.T'. TaneeBa, O.M. Kamynep, JI.M. CanrapoBa, ®@.X. Kamuios
BJIUSIHUE HHTEPAEPMAJIBHOI'O BBEJEHUS ITPEITAPATA
BBICOKOMOJIEKYJISAIPHOI'O THAJTYPOHAHA HA YPOBEHBb HEKOTOPBIX
DPAKTOPOB POCTA
DI'FOY BO «bawxkupckuti 20cy0apcmeenHblil MeOUYUHCKUL YHUBEPCUMEm »
Munszopasa Poccuu, e. Ya

Cpenu BO3JIEHCTBHI, HCIIONIB3YEMBIX Il OMOJIOXKEHHUS KOKHM B KOCMETOJIOTUH H 3CTETHUECKOH MEIHIIMHE, OCOOEHHO IIHPOKO
NPUMEHSAIOTCS WHBEKIHOHHBIE MeTobl. OmHnuM 13 Hambonee (PM3MONOTUYHBIX M OE30MACHBIX B MHBEKI[MOHHOW KOCMETONOTHH
SIBJIIETCS BBEJICHUE NPENIAPATOB HATUBHOM M YAaCTHYHO CTAOMIIM30BaHHON I'MallypOHOBOH KMCIIOTHI (rHatypoHaH). OnHaKo JaHHbIE,
XapakTepusylomue (pOpMHPOBAHUE TEPANEBTHUECKUX I(P(EKTOB HAa MOJEKYISIPHOM YPOBHE, EIMHMYHBI M SBJISIOTCA
HEIOCTATOYHBIMU VISl IOHUMAHUsI OMOXUMHMYECKUX MEXaHH3MOB, JISKAIIUX B OCHOBE MX NSHCTBHS.

Llensro Mccle10BaHys ABUJIOCH ONPEJIeNieHNe B epHpepuuecKoil KpOBH COEPKAHUS MHCYIMHONOJ00HOI0 POCTOBOrO (hakTopa
1(IGF1) u Tpanchopmupyiomero pocroBoro ¢axropa Oera 1(TGF-pl) mpu BHYTpHAepMaIbHOM BBEACHHM IIperapara —
HECTaOMIIM3HPOBAHHOTO BEICOMOJIEKYIISIPHOTO THAlypOHAHA B YCIOBUSAX JKCIepuMeHTa. MHTepaepMallbHOe TPEXKPAaTHOE BBEICHUE
npernapara HeCTaOMIN3MPOBAHHON BBICOKOMOJIEKYIAPHOH THATypOHOBOW KHCIOTHI MPOBOJWIIM CaMKaM OENbIX KPBIC 3PENoro
Bospacta (11-12 mecsmeB) maccoit 280-320 r. CoxmepikaHne B CBHIBOPOTKE KPOBH POCTOBBIX (DAKTOPOB ONpEIENSIIM METOJIOM
ummyHodepmenTHoro aHanu3a. [Ipenapar, cogepskaumii 13,5 Mr/mi ruanmypoHaHa ¢ MOJEKyIsipHOM Maccoii 1 M Da, BBoanIM Ha
l-e, 3-u u 6-¢ cytku dKkcrepumenta. Comep)KaHne CHTHATIBHBIX MOJEKYN ompeaessuid Ha 2-, 4-, 7-, 21-¢ u 37-e cyTku ombita.
VYcranosuin, uto cozpepxkanne IGF-1 moeemmaercst va 21- u 37-e cytkn, a TGF-B1 — Bo Bce cpokm nccienoBanus. B cratee
00CYXIal0TCS MEXaHU3MbI H3MEHEHUSI YPOBHSI POCTOBBIX (haKTOPOB M HX 3HAUCHHME.

Kniouesvie cnosea: BHICOKOMOIEKYJSpHAs THAIypOHOBAs KHUCIOTA, HMHTEpPICPMATbHOEC BBEICHHUE,
pocToBsIif pakTop 1, TpaHChHOpMHUpYIOMUIA pOCcTOBOI (hakTop — Oera 1.

HMHCYJIMHOMIOJOOHBIN

A.G. Galeeva, O.M. Kapuler, L.M. Saptarova, F.Kh. Kamilov
INFLUENCE OF INTERDERMAL INJECTION OF A HIGH-MOLECULAR
HYALURONAN ON THE LEVEL OF SOME GROWTH FACTORS

In cosmetic and esthetic medicine injections are widely used to renew skin. One of the most physiological and safest method in
injectional cosmetology is injection of native and partially stabilized hyaluronic acid (hyaluronan). However, the data, characteriz-
ing emergence of therapeutic effects at molecular level are occasional and are insufficient to understand biochemical mechanisms,
being the ground for their action.

The objective of the work is to study peripheral blood to determine insulinoid growth factor 1 (IGF1) and transforming growth
factor — beta 1 (TGF- B1) during interdermal injection of nonstabilized high-molecular hyaluronic acid under experiment. Females
of mature white rats (11-12 months) weighing 280-320 g were injected nonstabilized high-molecular hyaluronic acid three times in-
terdermally. Immunoenzymometric analysis was used to determine growth factors in blood plasma. The medicine containing 13,5
mg/ml of hyaluronan with a molecular weight of 1 or Da was injected on the 1st, 3rd and 6th days of the experiment. The content of
signal molecules was defined on the 2nd, 4th, 7th, 21st and 37th days of experience. It is established that IGF-1 increases on the 21st
and 37th days, and TGF-B1 — during all periods of the research. Mechanisms of change of growth level factors and their value are
discussed in the paper.

Key words: high-molecular hyaluronic acid, interdermal introduction, insulinoid growth factor 1, transforming growth factor — beta 1.

Cpenu BO3IEHCTBUN, HCIONB3YyEMBIX IJIS
OMOJIOKEHHS KOKH B KOCMETOJIOTHH M 3CTETHYE-
CKOW MeAMLMHE, 0COOEHHO MHMPOKO MPUMEHSIOT-
Csl MHbEKIMOHHBIE MeToAbl. OHIM U3 Hanbomee
(hM3HOTOTHYHBIX U O€30TACHBIX B MHBEKITMOHHOM
KOCMETOJIOTHH SIBIISIETCSl TpenapaT HaTHBHAA WU
YaCTUYHO CTaOMIM30BaHHAs T'MATypOHOBasl KHC-
J0Ta (THAYpOHAH), 4TO O0OBICHSIETCSI 0COOCHHO-
CTSIMH CTPYKTYPBI, CBOWCTB W OHOJIOTHYECKHUX
¢bynkuuii ruanyponana (I'Y) [3,4,14,15]. Bmecte

¢ TeM 3(p¢EeKTUBHOCTh TPUMEHEHHS B IENSIX
KOPPEKIIMH HMHBOJIOIMOHHBIX HM3MEHEHUH KOXKH
npernaparoB ['Y 000CHOBaHBI PEUMYIIIECTBEHHO
KOHCTaTalueil BU3YyaIM3UPYEMbIX KIMHUYECKIX
pe3ynbTaToB, a JaHHBIC, XapaKTEePHU3YIOIINe
(hopMUpOBaHUE TepaneBTUYCCKUX 3PGHEKTOB Ha
MOJIEKYJIIPHOM ypOBHE, S€AWHUYHBI U HEIOCTa-
TOYHBI ISl TIOHUMaHHUS OMOXMMHYECKHUX MeXa-
HU3MOB, JIGKAIMX B OCHOBe uX jaenctBusa. C
3THX TO3MIUI BHUMaHWE MPUBJICKAIOT (parMeH-
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TEI ['Y ¢ pa3nuyHO MOJEKYJIIPHOW Maccoi, 00-
JIAJAr0IIHE 110 HEKOTOPBIM JTaHHBIM [4,7,14] pas-
HOW Ouoyormueckod axkTHBHOCTBIO. Tak, ¢par-
MEHTBI C MOJIEKYJSIpHOH Maccoit 6oiee 500000
Da nmonaBnsAoT pasMHOKEHHE U MUTPALUIO KIle-
TOK, OJIOKHPYIOT aHTHOTEHE3, a C MOJIEKYJISIPHOI
Mmaccoit 1o 100000 Da, nHaoOopoT, HHIAYLUPYIOT
oOpa3zoBaHHe pslla UTOKHHOB U (aKTOPOB PO-
cTa, MOTEHIMUPYs mnponudepanuo (udpodna-
CTOB, CTHMYJHpYs aHTHOT€HE3, BBI3bIBas DKC-
NPECCHI0 KOMIUIEKCa (DEPMEHTOB PEMOAYIISALUH
BHEKJIETOYHOro Matpukca. OIHaKo WMMEITCs
JaHHbIE, YKa3bIBAIOIINE HA OTCYTCTBHE 3{deKTa,
HaJIM4ME SBHBIX M TOTCHUUAIBHBIX MOOOYHBIX
3¢ (deKTOB MpH Me30Tepanuy npenapaTamMu dTON
rpymisl [5].

Lenp uccrnemoBaHus — ONpPEAEIUTH B Iie-
pudeprueckoll KpOBH COAEpIKaHHE WHCYJIUHO-
mo1o0HOr0 pocToBoro (akropa 1 u Tpanchop-
MHUpPYIOLIEr0 pocToBoro daxropa Oera 1 mpu
BHYTpUIECPMaIbHOM BBEJCHUU IIperapara HecTa-
OMJIM3MPOBAHHOTO BBICOMOJICKYJISIPHOTO THAay-
pOHaHa B YCJIOBHSIX 3KCIIEPUMEHTA.

MarepuaJ 1 MeTOAbI

HccnenoBanus rpoBeaeHs! Ha 72 camkax Oe-
JIBIX KpBIC 3pesnioro Bo3pacta (11-12 mecsres) mac-
coii 280-320 r. KpbicaM OIBITHOM TpyNIIbl O JIeT-
KUM 3()UpHBIM HapKO30M BBOAWJIM Hpemnapar «Ju-
vederm Hydrate™) (®pauums), conepxarii 13,5
MT TeJllsl THATypOHaHa ¢ MOJEKYJIsIpHOM Maccod 1
MITH JajibToH U 9 Mr mannuTtona B 1 M docdartao-
ro oygepa pH7,2 u3 pacuera 0,06 Mt Ha 1 kr Mac-
cbl. KOHTpONbHOM rpyInne KpbIiC BBOAWIN CTEPUIIb-
HBI (u3nonornyeckuii pactBop. Mubekumu ocy-

LIECTBILUIM BHYTPUAEPMAIBHO TEXHUKOM Me30Te-
parmu Ha OOKOBBIC TIOBEPXHOCTH TYJIOBHINA (ILIO-
maae 3x3 ¢M) moclie yaaineHus! HIEPCTSHOrO MOKPO-
Ba TPIKIIBI C HHTEPBAIaMU B Tpoe cyToK (1-, 3- 1 6-
W 1HU 3KcnepuMeHTa). JKuBOTHBIX Ha 2-, 4-, 7-, 21-
u 37-e CyTKH TOCJe TIepBON MHBEKIMN BBIBOVIIH
13 OIIBITA MO JIETKMM 3(QUPHBIM HAPKO30M.

B cpiBOpoTKE KpOBM ONpenessuTi coaepika-
HIe (DAKTOPOB POCTa METOJIOM TBEPAO(A3HOTO UM-
MYHO(EPMEHTHOIO aHalk3a C HCIOIb30BAHUEM
HabopoB peareHToB (upmbl Bendermed Systems
(CILIA) n ananmuzaropa Stat Fox 2100.

Cratuctideckylo  00pabOTKy —pe3yJIbTaToB
MPOBOJIIIM C MCIIONIb30BaHKeM mporpammbl Statisti-
ca 6 for Window ¢ pacdyerom MemaHbl, BEpXHEro 1
HIKHETO KBApTWIEH. MEXIpyIIOBblE Pasiuus
TMOKa3aTeyell OLEHMBAIM 10 KpuTeputo ManHa —
VYutHu ¢ nonpaBkoii bondeponn. 3a kputuueckuit
YpOBeHb 3HauMMocTH MpuHuManu P<0,05.

Pe3yabTarhbl u 00cy:xkIeHue

W3 npencraBieHHbIX B TaOnHLE pe3yibTa-
TOB HCCJIEIOBaHMs BUIHO, YTO JTUHAMHKA H3Me-
HEHHMH COJEPKAHUS ONPENEINIIEMbIX CUIHATBbHBIX
MOJIEKYJ B CBIBOPOTKE KPOBU Ha MPOTSIKCHUHU
9KCIIEPUMEHTa 3HAYUTENIBHO OTJIWYaeTcsa. Ypo-
BeHb |IGF-1 Ha crepyroniue mocie BBEICHUS
Tperapara THaTypOHOBOM KUCIOTH AHH (2-€, 3-1
U 7-€ CyTKH 3KCIIEPUMEHTA) HE M0JBepracs cra-
TUCTHYECKH 3HAYMMBIM KOJeOaHHsSM IO CpaBHe-
HUIO C KOHTpoJieM. [loBbleHre ero conep kaHust
00HapyXHBaJIOCh B 00JIee OTAIeHHBIE CPOKH: Ha
21-e cyTKM — CTaTUCTHYECKH  BEPOATHO
(P=0,0529), a Ha 37-¢ CyTKM — CTAaTUCTHUYCCKHU
3aaunmo (P=0,0245).

Tabnuua
Coxepxxanue (HakTopoB pOCcTa B CHIBOPOTKE KPOBH CaMOK KPBIC 3pEJIOro BO3pacTa
[IpM BHYTPHICPMAILHON HHBEKIMH TIpenapaTa ruanyposana, Me [Q:-Qs].
KonrponbHas OnpITHAs Tpynna
IokazaTenu rpynna 2-¢ CyTKH, 4-¢ cyTKH, 7-e CyTKH, 21-e cyTkH, 37-e cyTKn,
n=14 n=8 n=10 n=10 n=10 n=10
124 118 142 163 184 202
IGF1 [88-163] [85-136] [83-152] [105-184] [125-188] [174-223]
P=0,3837 P=0,3136 P=0,1193 P=0,0529 P=0,0245
3248 4798 3945 4994 3988 4077
TGF [2563-4009] [4207-4930] [3606-4116] [3896-4779] [3521-4299] [3868-4479]
P=0,0016 P=0,0259 P=0,0086 P=0,0377 P=0,0445

VYpoBeubr TGF-B1 yBeauuuBajcs B ChIBO-
POTKE KPOBH KpPbIC OIIBITHOM I'PYyMIIBl yXKe Ha 2-€
CYTKH IOCJie MHBEKIMH Ipernapara THalypOHO-
Boii kucnotsl (p=0,0016) 1 c HEKOTOPBIMHU KOJIe-
OaHUsAMM COXpaHsUICA Ha OoJiee BBICOKHMX 3Haue-
HUSIX 10 KOHIIA SKCIIEPUMEHTA.

IGF-1 u TGF-B1 oTHOCATCS K IpymIie CUT-
HAJILHBIX MOJIEKYJI, OCHOBHOE JIEHICTBHE KOTOPBIX
HAIpaBJIEHO HA CTUMYJIMPOBaHHUE MpoiHdeparum
U pOCTa KJIETOK, XOTS OHH 0O0najgaroT Iieiio-
TpOnHbBIM XapakTepoM 3¢ dexros [11, 13].

IGF-1 mo crpykrype OIU30K K WHCYJHHY,
NpOOYLMPYETCSl TEYEHbI0, KJIETKAaMHU COCIUHU-

TENbHOW M JIPYTUX TKaHed (JacTMYHO MOJ KOH-
TPOJIEM COMATOTPOITMHA), 00IagaeT MPSMBIM -
¢dekrom Kak in Vivo, Tak u in Vitro, oTHOCHTCS K
AyTOKPUHHO-TIAPAKPUHHBIM  (haKkTopaM, BOBJIIE-
YEHHBIM B KJIETOUHYIO nposudeparmto in Siti [12].
CBoe pneiicTBre (hakTOp OKa3bIBaeT depe3 pelen-
top IGFR-1 u yacTiuHO yepes penenTop HHCYIH-
Ha IR. Ero B3amMonelicTBue ¢ HUTOILIa3MaTHye-
CKHUMH pelenTopamu, 00JaJaronmMu GepMeHTa-
TUBHOM aKTHBHOCTBIO THPO3UHKHHA3bI, 00YCIIOB-
JUBAET B TOCIEAyIOImeM akTuBanuio (dochopu-
JMpOBaHKE) OEJIKOB, YYacTBYIOMIMX B MHTpAIes-
JIIOJISIPHOM PaclpOCTPAaHEHUH CUTHANOB [8,11].
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VYuuThIBas IpeACTaBICHHbIE aHHbIE, yBE-
nuuenue conepxanus IGF-1 B otnanennsie cpo-
ku (21-, 37-e cyTKH) mocie 3aBeplieHuUs] BHYTPH-
JEpMaIbHOW HHBEKIWHU MpenapaTa THATypOHO-
BOM KHCJIOThI MOJKET KOCBEHHO OTpa)KaTh CTUMY-
JSILMIO TIpoLeccoB Iposindepaly U pocTa Kie-
TOK KOXH B 00JIACTH BBEICHHSI T'MaTypOHaHa.

TGF-B1 Bxoaut B cynepceMeicTBO TpaHC-
(hopMHpPYIOLIET0 POCTOBOTO (hakTopa, HACUUTHI-
Baroiee okoso 100 mpencraButenei, neicTByeT
Ha KJIETKM 4epe3 PeLenTopbl — CepuH/ TPEOHUH-
MPOTEMHKWHA3bl U ucnonbdyer SMAD-cucremy
UHTPALEJUIPHOTO  PACIPOCTPAHEHUS! CHIHAJIOB
[13], nponymupyercss MHOTMMH THUIAMH KJIETOK,
BKJIFOYasl  aKTUBHPOBaHHBIE  Makpodarm, T-
mMbouuTel, GuOpodIacTel, GUOPOIMTEI, dIHTE-
nmuanbHele B Ap. OubpodmacTel criocoOHBI CHHTE-
3UPOBATh Pa3HbIE KIIIOYEBBIE MOCPEIHUKU BOCHA-
nenus [9], a TGF-B1 obnamaer mpoTUBOBOCHAIIH-
TeNbHBIM 3((exToM, NOoAaBIsAs CUHTE3 BOCHANH-
TEJIbHBIX UTOKMHOB, OTBET JIUM(OLUTOB HA JeH-
creue UJI-2, -4 u -7, hopMHUpOBaHUE IUTOTOKCH-
gecknx NK-u T-knerok [13]. B cepum uccnemo-
BaHUH MO OLICHKE BIMSHMS HaTHBHOro I'Y um ero
MOJU(UIIMPOBAHHBIX (DOPMYIT Ha OHOIIOTHYECKYIO
TKaHb W KJIETOYHbIC JIMHHW TOKa3aHO, YTO MpH
CyOIepManbHOM BBEICHUH 3KCIEPUMEHTAIbHBIM
XKHUBOTHBIM BOCHAJIMTEIbHBIH OTBET Ha MOBpe-
XKIIEHUE W BBEIICHHE Mpernapara COMpPOBOMKAAICS
YMEpPEeHHOW HeWTpodmibHOW HWHOWUIBTpAIIUeH,
CMEHSIIOLIEHCS] B JUHAMHUKE Ha JHUMQOLMUTapHO-
MakpodaranbHyio [2]. BoaMoxHO, B 3TOH CBs3H,
yBennueHune coxepxkanust 1GF-f1 B mepByio He-
JIeTIF0 SKCIIEPUMEHTa, KOra yepe3 Kaxzaple 3 AHS
— 1-e, 3-u M 6-e CYTKHM DKCIIEpUMEHTa MPOBOJH-
JMCh BHYTPUACPMAIbHBIE WHBEKIMW Tpernapara
I'Y, cBsi3aHo ¢ peakiiel Ha BOCTIAIUTENbHBIA OT-
BeT TKAaHW IEPMBbI, IPOSBISAIOLINICI B BUIE HH-
TEHCU(HKALUH CEKPEIIMH JaHHOTO MPOTHBOBOC-
HAJIUTEJIEHOTO PEryJISITOPHOTo (hakTopa.

Bwmecte ¢ Tem TGF-f1 oxkasbiBaer anabo-
JMYECKoe JeiicTBHE, yCWIMBas CHHTE3 OENKOB
BHEKJICTOYHOTO MaTpPHUKCa, CIOCOOCTBYET 3a)KUB-
JICHWIO paH U ctumyiupyet anruorenes [13]. Co-
XpaHEHHE €r0 MOBBIIIEHHOrO ypoBHA Ha 21- u 37-
€ CYTKHU JKCIIEPUMEHTa, BEPOSTHO, SIBISETCS CIe-
CTBMEM HHTEHCH(HKALUK mpoiudepannn (Huod-
pobnacToB, ycWICHHEM HX OHOCHHTETHYECKON
¢ynkun. Tak, Ipy BBEACHUH Trejield THAITypOHO-
BOW KHCIIOTHI B KOXKY y OKCIIEPUMEHTAIBHBIX KH-
BOTHBIX HapsAQy C WHTEHCHBHOHM pe3opOrmen 1Y
AKTHBU3UPOBAINCH  HpoLEcCh  Npoiudepanyu
(huOpoOIIaCTOB, CUHTE3 KOJJIareHa U HEOaHTHOI'e-
He3 [2]. C 3TuX Mmo3uImii BaXKHBI HE TOJIBKO CIIO-
COOHOCTb KJIETOK COCIMHHUTENIHFHON TKaHH MPOIY-
mpoBath 1 GF-B1, HO U BO3MOXKHOCTH TOJ €TO
BIIMSHUEM aKTHBHOHW uddepeHnraniy upKyim-
pytomiux (uOpPOIMTOB B penapaTUBHBIX (Pub-
pobnacrax [10] u snuTENHaIBPHHO-ME3eHXUMAIh-
HBI mepexon (TpaHcauddepeHranys) KISTOK
9KTOIEPMAIILHOTO TIPOUCXOXKJICHUSI B perapaTHB-
Hble (pudpodacTel [6,16], KOTOpEIE B CBOIO OYe-
pellb 3KCIPECCUPYIOT CHTHAIBHBIE MOJIEKYJBI —
TGF-B1 u pocToBbIii (PakTOp COCAMHHUTEIHHOM
TKaHH, UHTCHCUBHO NPOAYLMPYIOT KOJIareHsl | u
Il Tumos [11]. O6 akTUBaMy MPOAYKITUH KOJLIA-
reHa ¢ubpobmacramMu JepMbl TIpH  BHYTPH-
JepMaJbHOM BBEICHHU Tpernapara BBICOKOMOJIE-
KyJsipHoro I'Y CBUAETENBCTBYIOT U JaHHBIEC, IO-
Jy4eHHBIC TPU HEMOCPEICTBEHHOM ONpENeIICHUN
COZIEp’KaHUs B KOJKE IKCIIEPUMEHTAIIBHBIX KHBOT-
HBIX 00IIIeTo KoJutareHa u ero (paxmmu [1].

3akiroueHue
BuyTpunepmanbHoe BBeJeHHME IpernapaTa
BBICOKOMOJIEKYJIIPHOH  HECTaOWIM3UpOBAaHHON

THaTypOHOBOW KHCIIOTHI METOJOM Me30Tepariu
y KHMBOTHBIX 3PEJIOro BO3pacTa yCUJIUBAET CEK-
peumto IGF-1 u TGF-B1, uto MoxeT oTpaskaTbes
Ha Tponrdepani U POcTe KIETOK JePMBI B 00-
JIaCTH UHBEKIINH.
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A.B. lllymananosa
CHUHTE3 HOBbBIX BUOJOI'MYECKU AKTUBHBIX TUETAHCOJAEP/KALIIUX
OPOU3BOJHBIX TUOIIUPUMHUINHA
@I'FOY BO «bawxupckuii 20cyoapcmeeHHblil MeOUYUHCKUL YHUBEPCUMEM »
Mun3zopasa Poccuu, 2. Y¢ha

B pesynbrate JaHHOTO MCCIIEI0BAHUS OCYIIECTBICHBI CHHTE3 M IIPOrHO3MPOBAHHUE OUOJIOTMYECKOH aKTUBHOCTH M TOKCHYHOCTH
HOBBIX O-THETaHCOAEPIKAIIUX IPOU3BOAHBIX 2-THONHPUMU/IMHA.

VIHAMBUyanbHOCTh  CHHTE3UPOBAHHBIX COCAMHEHMII IIOATBEpIKJIEHA METOJAOM TOHKOCIOWHOI Xpomatorpadum u
OIpeNeIeHNEM TEeMIEpaTyphl IUIABIEHUS. YCTAHOBJIEHHME CTPYKTYphl M BO3MOXHBIX HM30MEPOB IONYYEHHBIX COEIAMHEHUH
OCYILIECTBJICHO METOJOM crieKTpockornuu SIMP.

HccnenoBaHo B3auMojeHcTBUE ITHII-2-[6-MeTHi-4-(THeTaH-3-WIOKCH ) IMPUMHAMH-2-HITHO]alleTaTa ¢ THAPA3HHTHAPATOM,
pa3paboraHa MeTOAMKa MOJydeHHsi rujpasuaa 2-[6-merni-4-(TreraH-3-uIoKCH)TUPUMHUIMH-2-HITHO] YKCYCHOM KHCIIOTBI.
CormacHo JaHHBIM crekTtpoB SIMP Hammdme OBYX CHTHAJIOB NPOTOHOB ()parMeHTa THOALETOTHIPA3HAa CBUIACTEIBLCTBYET O
HaJIMYUH XapaKTepHO# 1 ruapa3nioB E,Z-n3omMepn 3a cyeT 3aTOPMOKEHHOTO BpalleHHs! BOKPYT TuapasuaHoi ces3u N-C.

Ha ocHoBe runpasuia 2-[6-merni-4-(THeran-3-HIOKCH)IMPHUMUAIMHIITHO |YKCYCHOM KHUCIOTHI HOJTYYeHBI COOTBETCTBYOLINE
THAPA30HBl peaknuell ¢ KapOOHWIBHBIMHM COCAMHCHUSIMH IPH KUITYCHHM B Cpele d3TaHONa 0e3 MPUMEHEHUS KUCIOTHBIX
KaTaJInu3aTopOB.

OcyIiecTBIICH MPEIBAPUTENBHBIH TPOrHO3 BO3MOXHBIX BHIOB OHOJIOTMYECKON AaKTHBHOCTH BIIEPBBIC CHHTE3HPOBAHHBIX O-
THUETAHCOJIEPIKAILMX TPOU3BOIHBIX 2-THOMMPUMHUIMHA C UCTIONB30BAaHUEM KOMIbIOTEpHBIX nporpamm PASS u GUSAR.

CornacHO MHPOTHO3Y CHHTE3UPOBAHHBIE COEAMHEHMS OTHOCATCS K MAJIOTOKCHYHBIM BEIIECTBAM U MOTYT IPOSIBIATH
HPOTHBOMUKPOOHYIO, TPOTHBOBUPYCHYIO, HOOTPOIHYIO aKTHBHOCTH, ObITh MHTHOMTOpaMH peakuuu Meitnapna, uHrnouropamn
THOJIOBBIX IIPOTEa3 U CTUMYIHPOBATh JIEHKOI093.

Knrouegvie cnosa: THONMPUMUJIMH, TUETAH, OUONIOTUYECKas AKTHBHOCTb.

A.V. Shumadalova
SYNTHESIS OF NEW BIOLOGICALLY ACTIVE THIETHANE
CONTAINING DERIVATIVES OF THIOPYRIMIDINE

As a result of this research, synthesis, prediction of biological activity, toxicity of new O-thiethane containing derivatives of 2-
thiopyrimidine was carried out.

The individuality of the synthesized compounds was confirmed by thin-layer chromatography and the determination of the
melting point, the determination of the structure and possible isomers of the obtained compounds was made using the NMR spec-
troscopy method.

The interaction of ethyl-2-[6-methyl-4-(thiethan-3-yloxy)pyrimidin-2-ylthio]acetate with hydrazine hydrate was studied, a
method of the preparation of 2-[6-methyl-4-(thiethan-3-yloxy)pyrimidin-2-ylthio]acetic acid was developed. According to the NMR
spectra, the presence of two proton signals of the thioacetohydrazide fragment indicates E,Z-isomerism characteristic for hydrazides
due to inhibited rotation around the hydrazide N-C bond.

Based on 2-[6-methyl-4-(thiethan-3-yloxy)pyrimidinylthio]acetic acid hydrazide, the corresponding hydrazones were prepared
by reaction with carbonyl compounds by boiling in ethanol without the use of acid catalysts.

A preliminary prediction of possible types of biological activity for the new synthesized O-thiethane containing derivatives of
2-thiopyrimidine was carried out using computer programs PASS and GUSAR.

According to the prediction, the synthesized compounds belong to low-toxic substances and can exhibit antimicrobial, antiviral,
nootropic activity, be Maillard reaction inhibitor, thiol protease inhibitor and stimulate leukopoiesis.

Key words: thiopyrimidine, thiethane, biological activity.
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