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BIIMAAHUE MEJIATOHUHA HA TPOMBOLUMUTAPHbLIA FEEMOCTA3

NMPU TPABMATUYECKOW BOJIE3HU

0. B. PegbkuH, A. C. lNbiceHko, 3. L. FoneBuoBa, B. B. No6oB"

B skcniepumenTe Ha KpbIcax MOKa3aHO, YTO BBEICHHE MEJAaTOHUHA J0303aBUCHUMO CHH-
JKaeT CTENeHb U JUTUTENIbHOCTh HapyLIeHHH TPOMOOIIMTAPHOTO TeMOCTa3a MPH TpaBMaTHye-

CKOI1 00Ie3HU.

KuroueBble cj10Ba: METaTOHNH, TPOMOOIIMTHI, TEMOCTa3, TpaBMaTnIecKkas 60JIe3Hb

BBEOEHUE

[TpobGnema papmMakoIOruIeckold KOPPEKIHMH MOCTTPAB-
MaTUYeCKUX HapyLIEeHUH I'éMOoCTa3a OCTAeTCsl HepelleH-
HOH, 9YTO BO MHOTOM CBSI3aHO C MHOTOOOpa3ueM IpHINH
TeMOCTA3HOJIOTHYECKIX PACCTPOMCTB M (hparMeHTapHO-
CTBIO CBEJICHHH, KAaCAIOMUXCS POJIH TPOMOOIIMTOB B UX
(dbopmupoBanun. Hanmnune B TeueHUH TpaBMaTu4eckon 00-
ne3nu (Th) mepromoB ¢ pUCKOM KpOBOTEUECHUH M TPOMOO-
30B CYMIECTBEHHO OCIIOXHSIET BBIOOp TpernaparoB, 00Jb-
LIMHCTBO U3 KOTOPBIX JEHCTBYET Ha reMocra3 OJHOHAIl-
paBiieHo. Ilo3TOMy IOMCK JIEKApPCTBEHHBIX CPEACTB,
00aIaroINX CIIOCOOHOCTBIO U3MEHSTh TeMOCTa3 B HYXK-
HBIX HaIIPaBJIECHUSX, SBISIETCS aKTyaJIbHOW 3ajgadeil. B
9TOM TIIaHE MHTEPECEH TOPMOH AMH(H3a MEIATOHUH, KO-
TOPBIA CErO/IHS UCIIOJIB3YETCs KaK JIEKapCTBO. MenaroHu-
Hy TPUCYIIN BBIPaKEHHBIH aHTHOKCHAAHTHBIN 3(dexT u
BIUSTHUE HA UMMYHUTET [2, 12]; ero aeiicTBre HOCHT MO-
IYTUPYIOMINI XapakTep U 0COOEHHO 3aMETHO IPH dKCTpe-
MaJIBHBIX COCTOSTHUSIX opraHu3ma [1]. TpoMOoOuTEl nMe-
10T perenTopsl K Mematonuny [13]. Tlokazano, aro memna-
TOHWH CHHYKAET arperamuro TpoMOonuTos in vitro [10].

Lenb ncciienoBanys 3aKiitodajach B OLEHKE CTEIEHU U
3HAQYIMOCTH BIFSHHUS MEJATOHHHA Ha TPOMOOIUTAPHEIH
remoctas npu Th.

METOAbl UCCJIEOOBAHUA

DKCHEepUMEHT MPOBENIEH B OCEHHE-3UMHUI MepHo Ha
219 GenbIX MOIOBO3PENBIX KpbICaX-CaMIlax, COIEp)KaB-
IIMXCS B CTAaHJAPTHBIX YCIOBHSX BUBApHUs MPH YeperoBa-
HUU HCKYCCTBEHHOTO ocBemieHust 10 4 — nenp, 144 —
Houb. Mexanuueckyto Tpasmy (DLs,) BocpousBoauau Ha
HapKOTH3MPOBaHHBIX dTamuHanoMm Harpus (5 mr/100 r)
*HUBOTHBIX 10 Hobny — Kommumy [11]. Beokusmmm xu-
BOTHBIM OIIBITHOM Tpymmel MenatoHuH (“Sigma”, CIA)
BBOJIMJIM BHYTPUOPIOMIMHHO B 03e 10,0 Mr/Kr uepes moi-
4aca MoCJIe TPaBMbI OTHOKPATHO, a B 1o3ax 1 u 0,1 mMr/kr
— ellle ¥ B Mocieayomue 28 CyT MOCTTPaBMaTHYeCKOTO
TeproIa KK el Bedep 3a 20 MUH /IO OTKIIFOUEHUS CBETA.
KoHTposibHBIM (TpaBMa 0Oe3 MeJaTOHWHA) W WHTAKTHBIM
(He TpaBMUPOBaHHBIM) KHUBOTHBIM I10 TOH K€ CXeMe U B
SKBUBaJICHTHOM 00beme BBoamH 0,9 % pactBop NaClL

I Kagenpa papmaronorun (3as. — npod. FO. B. Pexprin) OMcKoit
roCyAapCTBEHHON MenuIMHCKo akanemuu, Omck, 644099, yi.
Jlenuna, 12.
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ITepudeprueckyro KpoBb BBDKHBIINX KPbIC Opaiid Ha
1-e, 3-u, 7-e, 14-¢, 21-¢ u 28-¢ cyTku nocine TpaBMbl. U3y-
YaJIi KOJIMYECTBO TPOMOOIIUTOB B KPOBH ((ha30BO-KOHTpa-
CTHasi MUKpOCKOTIHs) [4]; UX aAre3uio K CTEKIOBOJIOKHY
[6] m arperammro [8] ¢ MOMOIIIBIO JIA3EPHOTO arperoMerpa
Biola (Poccust), anst ero u3 cradmmmsupoBanHoi 3,8 %
uTparoM Harpust (9:1) KpoBH TOTOBHIIM Ooraryro (IIEHT-
pudyruposanue npu 1000 06/MuH B TeueHue 7 MHUH) |
6eanyto (15 mus nipu 4000 06/MuH) TpOMOOIUTAMH TL1a3-
My (BTII). Mcnone3oBanu namykTops! arperanuu AJ1D u
koimareH (Poccus)) B KOHEYHOH KOHIGHTpauuu 2,5;
5 MxM u 0,2 MKM cooTBeTcTBeHHO. O CTENEHU arperaiuu
CYIWJIX 10 YBEIUUYEHUIO cBeTonporyckanus bTIL.

Pesymerarel oOpabareiBaii ¢ IMOMOIIBIO CTATUCTHYE-
ckux kputepueB: CtbrofeHra (¢) u Buikokcona — MaH-
Ha — Yuthau (U).

PE3YJIbTATbI U UX OBCYXOEHUE

YV KOHTPOJIBHBIX )KUBOTHBIX Yepes 1 cyT mocie TpaBMbl
orMmedanack Tpombouuronenus (p, < 0,001), Ha 3 cyt ko-
JHYECTBO TPOMOOIIMTOB JOCTUTATIO MCXOMHBIX 3HAYCHUH,
Ha 7 — 14-e — cymectBeHHO (p, < 0,001) npeBslmano ux
W CHWXXAJIOCh K KOHITy 3-i Hemenu (tadmuma). Ha 28-e
cytku Th BHOBB oT™Meuacst Tpombonutos (p, < 0,05). Axn-
re3us U 0COOCHHO arperanusi TPOMOOIIUTOB Y OTACIBHBIX
JKUBOTHBIX Ha | — 3-1 CyTKH U3MEHSJIMCh pa3HOHAIpaBJie-
HO: y 60 % ormeuanach runep-, a y 40 % — rumoarpera-
s (py < 0,05 B ominume oT MHTAKTHBIX). B mepuon ¢ 7-x
no 14-e cytku Th y Bcex KpbIc OTMeYajach BhIpaKeHHas
aKTUBALMs TPOMOOIIMTOB: CTENEHb MX arperanuu J0CTO-
BEPHO YyBEJIMYMBAJIACh, Hapyllajach Je3arperauus, 3Ha-
yurensHo (p,<0,001) Bo3pacTanma Jois NPMIMIMIMX K
crekny ruactuHok. K xoniy 3-it venenu Th arperanmon-
Hasi aKTUBHOCTh TPOMOOILIUTOB CHMYKAJIACh JIO0 MCXOIHBIX
3HaYeHU, HO Ha 28-¢ CyTKM BHOBb IOBBIIIANACDH
(p,<0,05). Anre3uBHble CBOHCTBAa TPOMOOLMTOB HE JO-
CTHUraJId MCXOIHBIX 3HAYEHUH 10 KOHIIA Mepuoja Hadio-
JICHHUS.

D¢ddekr MeraToHNHA B OTHONMICHUH TPOMOOITUTAPHOTO
3BEHa TeMOCTa3a TPAaBMHUPOBAHHBIX KPBIC OBII 10303aBH-
cumbiM. OJHOKpaTHOE BBEIEHME IIpernapara B 03¢
10 MIr/KT COMPOBOKIAIOCH MEHEE BBIPAKEHHOM 110 CpaB-
HEHHIO ¢ KOHTpoJieM TpomOouuTonenued Ha 1 cyr Th
(py <0,05). ExenHeBHOE BBEAEHHE MEIATOHMHA B J103€
0,1 MI/KT TI03BOJIANIO AOCTHYD TIPAKTUYECKHU TIOJHOM HOP-
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I[MapaMeTpbl TPOMOOLMTAPHOIO reMOCTA3a MPH TPaBMaTH4YecKoil fone3nu (M + m)

IO. B. Penbkun u ap.

Cyr- CreneHp MHyLMPOBAaHHON arperanuu, %
n(icgne I'pynmel u koM4ecTBO Anresns, % Tpomﬁolgumbl,
Tpas- AKUBOTHEIX Kosnaren AZL® (5,0 MkM)  AJZID (2,5 MxM) x 10%/n
MBI
l-e  Tpasma + 0,9 % pacteop NaCl 33,96 £ 13,67 21,32 +£8,47 13,20 + 6,47 57,93 £10,72* 216,80 + 20,15%
(KOHTpOIB), n =5
TpaBMa + MEJIATOHUH B J103¢ 33,71 £19,32 28,49 £ 15,05 18,44 £ 9,82 62,42 £ 10,71* 203,60 £ 27,67*
0,1 Mmr/xn,n=>5
TpaBMa + MEJIATOHHH B JI03¢ 29,70 + 6,65 21,17 £4,67 14,29 £ 3,27 62,78 £ 5,69*% 297,60 + 23,46%*
1,0mMr/knn=>5
TpaBMa + MEJIAaTOHUH B 103€ 38,60 £ 13,62  33,07+12,45 21,07 £9,17 66,87 £ 6,51* 299,33 +24,48%*
10,0 Mr/xr, n =3
3-u Tpasma + 0,9 % pacteop NaCl 25,74 +£9,40 20,19 6,89 10,56 £4,69 61,47 +£7,28% 411,20 +25,95
(KOHTpOJIB), =5
TpaBMa + MEJIATOHHH B J103€ 29,83 +12,94  20,55+9,07 10,49 + 4,26 58,18 £ 7,39* 371,60 £ 23,23
0,1 Mmr/kn,n=>5
TpaBMa + MEJIATOHUH B J103€ 29,28 £ 6,38 19,28 + 3,81 11,38 £ 3,30 63,96 + 7,39* 380,80 £ 26,42
1,0 mr/xn,n =135
7-e¢  Tpasma + 0,9 % pactsop NaCl 45,50 +10,32* 36,52 +2,62% 25,06 +2,38%* 75,08 + 4,68* 608,40 + 25,88*
(KoHTpOIB), n =5
TpaBMa + MEJIATOHUH B 103¢ 42,00 £4,79*% 34,12 £ 4,15% 23,80 +3,03* 69,88 £ 6,74* 562,40 + 20,35%*
0,1 mr/xr,n=>5
TpaBMa + MeJIaTOHUH B 1103€ 4422 +£5,13*% 28,88 +3,26%" 22,04 +2,11**  72,19+3,71* 536,00 + 38,15*"
1,OMr/knn=>5
TpaBMa + MEJIATOHHH B J[03¢ 46,37 £ 6,55*% 33,73 £6,90 24,00 £ 6,09 77,63 £ 6,43* 581,33 + 58,34%*
10,0 Mr/kr, n =3
14-e Tpasma + 0,9 % pacteop NaCl 53,84 £ 6,65% 31,92 +2,58* 21,88 +3,13* 77,64 £4,21% 655,20+ 17,01*
(KOHTpOIB), n =5
TpaBMa + MEJIATOHHH B J103¢ 41,18 £ 6,53* 31,98 £ 5,06* 27,64 £ 5,81%* 75,54 £ 5,2% 648,40 £21,01*
0,1 mr/xp,n=735
TpaBMa + MEJIATOHUH B J103¢ 40,52 +3,92%% 30,72 + 3,69* 22,88 + 2,54% 66,06 + 4,15%% 562,00 + 31,05*
1,O0Mr/kn,n=>5
TpaBMa + MEJIATOHUH B J103€ 50,70 £ 7,57* 38,23 £ 8,50 27,57 + 8,85 76,91 £ 6,65% 624,67 £ 44,31%*
10,0 Mr/xr, n =3
21-e Tpasma + 0,9% pacteop NaCl 25,53 £ 8,94 16,56 £5,17 11,81 £3,77 57,55 £ 6,23* 431,60 £ 22,80
(KOHTpOJIB), =5
TpaBMa + MEJIATOHHH B J[03¢ 20,14 + 3,85 16,53 £5,55 13,40 £ 4,24 63,37 £5,35% 398,80 £ 23,21
0,1 Mmr/kn,n=>5
TpaBMa + MEJIATOHHH B J103€ 19,92 + 4,73 15,77 £ 3,73 11,48 + 1,96 48,16 £ 5,21* 424,00 £ 25,71
1,0 Mr/xn, n =135
28-¢ Tpasma + 0,9 % pactBop NaCl 36,16 +5,05% 27,10 £4,21* 15,60 + 3,06* 56,09 + 4,03* 448,80 + 18,54*
(KoHTpOIIB), =5
TpaBMa + MEJIAaTOHUH B 103¢ 24,88 + 3,34 18,75 £ 6,21 8,93 £ 1,66 47,50 £ 7,17 398,00 £ 20,51
0,1 mr/kn,n=>5
TpaBMa + MEJIATOHHH B JI03¢ 22,32 £ 4,54 18,88 £5,79 8,66 + 1,75 45,54 £ 5,16 401,20 £ 18,01
1,0mMr/knn=>5
TpaBMa + MEJIAaTOHUH B 103€ 37,07 £5,66% 25,80 £4,68 15,28 £2,93 55,48 £ 4,32% 424,00 £ 26,1
10,0 Mr/kr, n =3
MurakTHble )KUBOTHBIE, 1= 15 16,63 + 1,97 12,25+ 1,18 6,24 + 0,85 62,40 + 6,48 395,20 £ 15,12

Ipumeuanus. Pazmmaus nocroseps! (p < 0,05) o cpaBHEHHIO: ¥ — ¢ HHTAKTHBIMY )KUBOTHBIMH; #

JneiicTBre MenaToHnHa B 03¢ 10,0 MI/Kr He H3y4anoch.

— C KOHTPOJIbHbIMU KUBOTHbIMU. Ha 3-1 u 21-e cyrku

MaJIM3aluu [1apaMeTpoB TPOMOOLIUTAPHOIO TeMocTasza K
KOHILy IepHrojia HaOIIOeHUs, YTO HE OTMEYaJIOCh B KOHT-
poste. Vcronb30Banue npernapara B 103¢ 1 Mr/Kr, mOMHUMO

YKa3aHHBIX HSMCHCHHﬁ, IPUBOANIIO K CHMIKCHHIO aJre-

3UBHBIX CBOMCTB IUIACTUHOK Ha 14-e¢, a Takke K CHIDKe-
HUIO TPOMOOIIMTO3a W arperamud  TPOMOOIMTOB Ha

7—-1

4-e cytku Th (py < 0,05).

VY OKUBOTHBIX, TOJYYaBIIMX MEJIATOHHMH B J103aX
1 Mr/kr u 10 Mr/Kr, HE OTMEYATIOCH THIIOArPETAIIMH TPOM-
6onuroB Ha 1 — 3-e cyrku Th, 4uto creayer paciieHUBaTh
KaK TOJOKUTEIbHBIA (DAKT, MOCKOJBbKY T'HIIOArpEraius
TPOMOOIIMTOB B paHHHIA TIEPHOJT TIOCIIC TPABMbI aCCOLIMH-

pyercs ¢ ee HeOIaronpUsITHEIM HCXOIOM [9].



BiansiHue MeJIaTOHHHA HA TPOMOOLMTAPHBIN remocras

[To-BuauMoMy, UMEIOTCS OIpeeNICHHbIE KPUTHYECKUE
MepHoAbl HapylleHuid remocrasa npu Th: panHnii — 1o
3 CyT — C ONAacHOCTbIO KPOBOTEUEHHUH, 00yCIIOBIEHHBIX
CHIDKEHHEM KOJINYeCTBa U (PYHKIHH TPOMOOLIMTOB y 3Ha-
YHUTEIbHOM YacTH JKUBOTHBIX, U IEPUOJ ¢ 7-X 10 14-e cyT-
KM, KOTJa OJHOBPEMEHHBIH POCT KOJIMYECTBA U aKTHBHO-
CTH KPOBSHBIX IJIACTUHOK COMPOBOXKIAETCS PUCKOM TPOM-
0030B. MenaronuH, 0ocobeHHO B j03e 1 MI/KL, TIpH
PETYJISIPHOM BBEJICHUM TIO3BOJISIET CHU3UTH OCTPOTY Ha-
3BaHHBIX MIEPUOJIOB, & TAKKE OOIIYIO MPOAOIIKUTEITBHOCTb
MOCTTPABMAaTHYECKUX TeMOCTa3HOJIOIMYECKUX HapyIle-
HUM.

D¢} dexkTuBHOCTH MENATOHUHA, OUYEBUIHO, O0YCIIOBIIEHA
HE TONBKO NPSMBIM JEHCTBHEM Ha TPOMOOLHUTHI, HO H
OMOCPEI0BAaHHBIM BIUSHHEM, 3aKITFOYAIOIIUMCS B HEHTpa-
nu3anuy (pakTopoB, MPUBONINX K AecTabmiIn3aiuu re-
Mocrasa npu Th. BaxxHelmumMu U3 HUX SABJAIOTCS yCHIIe-
Hue cBobomHOpanukanpHoro okucienus (CPO), BbI3bIBa-
IOIIEr0 THIEPAKTUBHOCTh TpombomuToB [3], a Takxke,
BEPOSITHO, IMMYHHBIE HApYIICHUs, TPUBOIAIINE K J1ECT-
PYKIIMHU KJIETOK KPOBH C BHICBOOOXKICHHUEM M3 HUX aKTH-
BUPYIOIIMX TPOMOOIUTHI BellecTB. PaHee HaImmM coTpya-
HuKoM O. A. MUPOIIHUKOM B aHAJIOI'MYHOM DKCIIEPUMEH-
Te OBUIO ycTaHOBJIEHO, uTo mporiecckl CPO nambonee
WHTEHCUBHBI Ha 1-e, 7 — 14-e CyTKH U 4yepe3 MecsI] rocie
TpaBmsl [5]. Kak BUHO U3 TaOIUIIBI, UMEHHO B 3TH CPOKH
YCUJIMBANNCh ajare3us u arperanust Tpomo6ormros. Ha 1-e
u 21-e cytku Th, koraa B KpOBH >KUBOTHBIX MBI OOHApY-
KUBAIIM HANOOJIbIIIEE KOJMUYECTBO ayTOAHTHTEN [ 7], YHCII0
TPOMOOIMTOB OBLJIO HAMMEHBIIIHM.

OueBHIHO, MEJIATOHMH B 103ax 1 u 10 Mr/kr criocoben
0CIIabMATh MOBPEXKIAroIIee eHCTBIE (PaKTOPOB, HHHUIINH-
PYIOLIMX HApyLIEHUs 'eMocTa3a B paHHEM IIOCTTpaBMarTu-
YECKOM II€PUOJIE, HO OIHOKPATHOIO BBEJEHHUS Ipenapara
HE JOCTAaTOYHO, TAaK KaK ICHCTBHE 3THUX (aKTOPOB IIPO-
JOJDKaeTcsl. DT0 0OOCHOBBIBACT NPOJOHTHPOBAHHOE Ha-
3HAYCHNE TAKUX JI03 MEJIaTOHUHA, JUII KOTOPEIX Hanbosee
CBOMCTBEHHO pa3dBUTHE BCEI0 KOMIUIEKCA MPHUCYILUX IOp-
MOHY 3¢ dexToB. DPdeKkTnBHOCTh MeTaTOHWHA B J103€
0,1 MI/KT, BO3MOXKHO, OOBACHAETCA OMOPUTMOHOPMAJIN3Y-
OIIIel aKTUBHOCTHIO TOpMOHA [ 1], ITO3BONISIOIIEH CMSITYHATH
BBIPaKEHHOCTh [TOCTTPAaBMATUYECKOTO IECUHXPOHO3a.

Takum 00pa3zoM, AeliCTBHE MENAaTOHMHA HA TPOMOOIIH-
TapHbIM TemMocTa3 npu Th, mo-BuanuMoMy, SIBASETCS MHO-
TOKOMITOHEHTHBIM, YTO COOTBETCTBYET MHOTO(AKTOPHOMY
reHe3y TeMOCTa3HOJOTMUECKUX HapyLIEHUI IpU TpaBMe.
OrnrcaHHbIi HAMH MOIYIUPYIOIINI XapaKkTep ero JeucT-
BUS CIIY>)KUT BECOMBIM JIOTIOJIHEHHEM K IOJyYEHHBIM pa-

43

Hee (akTaM, NOATBEP)KAAIOIIUM aHTUCTPECCOPHYIO POJIb
MEJIATOHUHA, U II03BOJIAET CUMTATh TOPMOH BasKHBIM 3Jie-
MEHTOM 3allUThl OPraHu3Ma OT MOBPEKIACHUS, a €r0 MPH-
MEHEHHUE MPU THKEJION TpaBMe — MaTOreHeTHYeCKH 000-
CHOBaHHBIM.

BbIBOObl

1. MenaTroHMH OKa3bIBAaeT 10303aBUCUMBIH d(PQEKT B
OTHOIIICHUH TPOMOOIIMTAPHOTO TeMOCTa3a MPU TPaBMAaTH-
yeckoii 00JIe3HN.

2. Ilpu ogHOKpaTHOM BBEAEHHMHU B 103¢ 10 Mr/Kr mena-
TOHWH CHW)KAET BBIPAKEHHOCTh TPOMOOITUTOTICHUH U TIpe-
MSTCTBYET PA3BUTHIO THIOArperald TPOMOOLMUTOB Ha
TIEPBBIC CYTKU TOCTIE TSHKEIOH MEXaHUIEeCKOU TPaBMBI.

3. Tlpu perynsipuom BBeiennn B 1o3e 0,1 Mr/kr mena-
TOHUH CHHKAeT TPOMOOIIMTO3 U arperaiuo TPOMOOUTOB
Ha 28-e CyTKM IIOCJI€ TPaBMbl, YMEHbIAsl [UIUTEILHOCTh
MOCTTPaBMAaTHUYECKUX PACCTPOMCTB TeMOoCTa3a.

4. CucremMarnyeckoe BBEJE€HHE MEJATOHMHA B [03€
1 MI/Kr, MOMHMO NEPEYUCIIEHHBIX dPPEKTOB, COMPOBOK-
JlaeTcs CHU)KEHHMEeM MHTEHCHBHOCTHU aAre3uu Ha 14-e cyrt-
KH, a TaK)Ke arperaiii TPOMOOIIMTOB M TPOMOOIIMTO3a Ha
7 — 14-e cyTKH TpaBMaTu4ecKoi OOIE3HH.
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THE EFFECT OF MELATONIN ON PLATELET HEMOSTASIS

IN RATS WITH TRAUMATIC DISEASE
Yu. V. Red’kin, A. S. Lysenko, Z. Sh. Golevtsova, and V. V. Lobov

Pharmacology Department, Omsk State Medical Academy, ul. Lenina 12, Omsk, 644099 Russia

The experiments on rats with model traumatic disease showed that melatonin administration produces a dose-dependent positive effect, decreasing the de-

gree and duration of disturbances in platelet hemostasis.





