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THE EFFECT OF TICK SALIVA ON BLEEDING VOLUME AND DURATION IN VIVO RATS
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TawxeHmckul 20cydapcmeeHHbil MeOUUYUHCKUL yHUsepcumem

Magsad: iksod kanalari sollagining antikoagulyant ta'sirini in vitro
sharoitida baholash Material va usullar: tajriba uchun dastlablki vazni
130-140 g bo'lgan 36 ta jinsiy voyaga yetgan zotsiz oq erkak kalamush-
lardan foydalanildi, dala sharoitida so'lak yig'ildi, quritildi va 86, 60, 40
va 20% fiziologik eritmada suspenziya tayyorlandi, Preparatiar qorin
bo’shlig'iga har bir konsentratsiyada 50 va 25 mg/kg dan tajriba boshla-
nishidan 60 dagiga oldin yuborildi. Intakt hayvonlarga fiziologik eritma
5 mi/kg hajmda berildi. Har bir tajriba nuqtasi uchun 4 tadan hayvonlar
ofindi. Natijalar: gon ketish vaqti qon tomirlarining elastikligini va warn-
ing shikastlanish paytida gisqarish gobiliyatini, shuningdek, trombotsit-
lar tizimining holatini (adgeziya va agregatsiya qobiliyati) tavsiflaydi. U
trombotsitopeniyalar, trombotsitopatiyalar, tomir devorining buzilishi
JYoki ushbu omillarning kombinatsiyasi tufayli birlamchi gemostazning bu-
zlishini aks ettiradi, Ko'rinib turibdiki, kanalar so'lagining kichik konsen-
wratsiyalari qo'llanilganda qon ketish vaqtining uzayishi kalamushlarning
aylanib yuruvchi qoniga ham tomir devoriga, ham bilamchi gemostaz
ko'rsatkichlariga ta'sir qiluvchi antikoagulyantlarning kirishini ko'rsatadi
Kanalar solagining yuqori konsentratsiyasini kiritish xoljayinning birla-
mchi gemostazini faollashtirishga yordam beradi, buning tasdig'i sifatida
oqib chiggan gqon massasining kamayishini ko'rsatish mumkin. Xulosalar
kana so'lagining o'ziga xos xususiyatiari uni farmakologik birikmalar olish-
ning potensial manbai sifatida ko'rib chigish imkonini beradi

Kalit so'zlar: iksod kanalari, tajriba, kalamushlar, gon ketishi

Objective: To evaluate the anticoagulant effect of ixodid tick sali-
wa in vitro. Materials and methods: Thirty-six mature, outbred, white
male rats weighing 130-140 g were used in the experiment Saliva was
wllected in the field, dried, and suspended in saline at 80, 60, 40, and
20% concentrations. The drugs were administered intraperitoneally
at 50 and 25 mg/kg of each concentration 60 minutes before the ex-
periment. Intact animals received 5 mi/kg of saline. Four animals were
used for each experimental point Results: Bleeding time characterizes
the elasticity of blood vessels and their ability to contract during injury,
as well as the state of the platelet system (adhesion and aggregation ca-
pacity). It reflects a disruption of primary hemostasis due to thrombo-
gtopenia, thrombocytopathy, vascular wall damage, or a combination
of these factors Apparently, the prolongation of bleeding time with low
concentrations of tick saliva indicates the introduction of anticoagu-
kants into the rats’ circulating blood, affecting both the vascular wall
and primary hemostasis parameters. Administration of higher concen-
trations of tick saliva promotes activation of primary host hemostasis,
as evidenced by a decrease in the volume of blood lost. Conclusions:
The unique properties of tick saliva make it a potential source for phar-
macological compounds.

Key words: Ixodid ticks, experiment, rats, bleeding.

Imdes scapularis (MKCoA0BbIE KJAeILH) WIMPOKO pac-
npocTpaHeHbl B Y36eKHCTaHe, 0COBEHHO B HMKHBIX
€ro perHoHax [2]. OHH ABAAKOTCA OGNUraTHLIMH reMa-
TodaraMM, nepeHOCYMKAMH Pas/IMYHLIX NATOreHoB. B
MX CJIIOHe HMeeTCA WHPOKHH Habop 6e/IKOB W NEenTH-
JOB, 06JIA/IA0MIMX aHTHKOATYIAHTHBIM JieHcTBHeM. B
OT/IHYHE OT APYIHX HACeKOMBIX, HKCOJOBLIC KMellH -
AONTOXHTENH, 06/MajaloliHe BEICOKHM DPenpoAyKTHB-
HBIM MOTEHIMAJIOM, LIMPOKHM CNEeKTPOM X035eB H cro-
COGHOCTBLI0 BNHTEIBATL GOJIBIIOE KOAMYECTBO KPOBH
Ha MpPOTAXKEHHH OTHOCHTENILHO AJIMTENLHOr0 Bpeme-
HH, [IpH 3TOM Nepesiaia NO3BOHOYHOMY MHPEKIIHOHHO-
o areHTa NPOHCXOAMT Yepes cJAIOHY, BblpabaTbiBaeMylo
CIOHHBIMH Xene3amu [3]. CaroHHas xene3a Kiela AB-
JIFeTCA BaXHLIM MECTOM /1Sl NIOTJIOIeHHA H pasMHOXe-
HHS BHPYCa, a C/1I0MKHbIe KOMIIOHEHTHI CIKHHOM XKeesbl
HrpalT KJAK4YeBYyl0 poJib B nepejaye BHpyca. Bo spemsa
KOPMJIEHHUS K/eld BBOJAAT CAIOHY B OPTaHH3M X03fH-
HA H MOOYEPEAHO BIHTLIBAKT CBOIO MHUULY Yepes oAHMH
H TOT e KaHan. OHH KopMATca B 6acceHHaX, BbIIMBaA
BCH JKHAKOCTh, BblAEJNANILYIOCA B reMoppardyeckui
GacceiiH, obpasoBaHHBIH npH yKyce. HHeKuHOHHEIE
dreHThl OHH NoraouwawT BO BpeMsdA NMHTAaHHA Ha 3apa-
WEHHBIX Xo3depax. [locTynuBluMe W3 cpefiHel KHIIKH
Kleled areHThl NMPOXOAAT Yepe3 IHINeBAPHTEeNbHbIH
SNHUTENHH H NPOHHKAIOT B FeMOKO3Jh, OTTYAA B 31H-

TeJIHH CAIOHHBIX XKeJe3 H nepefawTCcs HOBOMY X0O3AH-
o
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HY 4Yepe3 c/IOHY, BXOAALLYI0 BO BpeMA HOBOTO NpHeMa
KpoBH [6].

CmoHa knewed copepxUT 60raThlii KOKTEeHNb W3
GHOAKTHBHLIX MOJIEKY/, BKJAWYas NPOH3BOAHLIE GeJl-
KOB H JIHMHJOB C BhICOKOH CBA3blBalollel cnocoGHoO-
CTbl), ABHAHOCTBLIO M Ce/IeKTHBHOCTbI0 B OTHOIIEHWH
CBOHX MHLIEHelH B PAa3/IMYHBIX CHCTEMAX 3alHTH] XO3§-
HHa. C1loHa cocTOHT K3 BoAbl, HOHOB (Na, K, Mg, Ca), an-
THMHKPOGHBIX TIENTHAOB, HEGENKOBLIX KOMNOHEHTOR
(ruKonUMnUAL, TNHKONPOTEeHHB], MNpOCTANIAHAHHEI,
MPHK), 6enkos (Salpl5, cepnuHbl, MXOCTaTHHBI, LHCTA-
THHBI, AedeH3UHBl, NHNOKANHHLI, MeTaIONpPOTeHHa-
3bl, MIHUHHCOAEPXKAlHe GesIKH, anHpaskl), 3KCTpauen-
JI0AApHEIE Be3HKY/bl (Be3HKY/bl, BHYTPH coflepxallue
micPHK, PHK, nentuabl u 6enxu EVs), HeussecTHbie
MOJIEeKy./ibl X031HHA H Kaela [4,5).

Cpe/iH WI€HHCTOHOTHX, MHTAOIHXCH KpOBBLIO, HKCO-
JAOBLIE KJIelH YHHKANbHbI ANHTEeAbHOCTRIO TIPHKpeILIe-
HHA K X03IHHY, KOTOpas B 3aBHCHMOCTH OT CTa/HH HHU3-
HH H BHJa KJiellleH BapbHPYeT OT HECKONLKUX AHel go
Hefienb. [IpH NpHKpeneHHH K X03AHHY POTOBLIE YacTH
GO/ILIIMHCTBA WKCOJOBLIX KLl OKpyKeHE! LleMeHT-
HbIM KOHYCOM, YTO MO3BOASET KJelaM MpoYyHo 3aKpe-
NJATHCA B KOXKe XO3AWHA W OJHOBPEMEHHO 3alljHIlaeT
pOTOBbIE OpraHbl OT UMMYHHOH CHCTEMBI X03HHA,

CrnioHa knewa 6oraTa aHTHAarperaHTHbIMH M aH-
THKOarylAHTHBIMH OeJIkaMH, 06ecreYuBalONMMH He-
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npepbiBHbIA KpoBoTOK. [lpoTeoMHble HCC/Ie/0BAHHA
ClOHBI KAelleil Tmokasanu Haiuyue (U3HONOTHYECKH
AKTHBHbLIX Ba3oJHJATATOpPOR, aHTHKOATy/NIIHTOB H @H-
THarperanToB. B 4acTHOCTH, /A NPOTHBO/EHCTBUA Ba-
30KOHCTPHKTOPaM, MOJYYEHHBIM OT XO03MHa, KjellH
BbIAE/IAIOT Ba30AHNATATOPLl NPOCTAUMKAHH H NMpoCTa-
maHauHbl, ructaMiH (tHRF) 1 HHrHGUTOP CepUHNIpOTE-
uHasbl (serpin) IRS-2, H3MeHAWWHE COCYAHCTYO MPOHH-
1aeMocCTh. B HUX coftepxaTca 6enku Salp14 u Iris. Salp14,
Genok 28 k/la, KoTophle HHTHG6HpyeT dakTop Xa H npe-
BpallieHHe NpoTPOMOHHA B TPOMOHMH. Iris, HHTHGHTOD
anacTasbl, 6JOKUPYeT BHYTPEHHHH MYTb KOAryJsllHH
M arperayqio TpoMGOLMTOB. WMMYHOMOAYAHDYOLHH
Genok Salpl5 GaokupyeT QYHKLHIO AeHAPHTHEIX Kje-
TOK, CBA3LIBAACHL ¢ JeKTHHOBbIM penenTopoM DC-SIGN
(dendritic cell-specific intercellular agreansHas Monexy-
na-3-grabbing non-integrin).

3To cBA3bIBAaHHE H3MEHAET CeKpelH0 UHTOKHHOB
JIeHAPMTHLIMM KJ1eTKaMu. Kpome Toro, Salpl5 cBA3bI-
BaeTca ¢ raukonporemHoMm CD4 Ha CD4+ T-xennepax,
MHIMOHMpYsl CHIHaAbHble NyTH T-K/JeTOYHBIX pelen-
TOpOB. Iris CHH}AET NPOAYKUHMIO H CeKpeLHIo npoBoc-
naauTenbHeiXx HJ-6 1 ®HO-a makpodaraMi H BAHAET
Ha npoandepauuio T-knerok. Hapaay c atum Iris AB-
NAeTCA CeplHHOM C AHTHKOAryAsHTHbIMH, AHTHTeMO-
CTATHYECKHMH M UMMYHOMOAYAHPYIOUWHMH CBOACTBA-
Md. HHrH6MTOp aAre3uH KJlelled HapywaeT npolecc
ajire3uy TPoOMGOLHTOB K PacTBOPHMOMY KOJ1IareHy H
MX nocheAylolled aKTHBaLHK U arperaunu. Hapaay c
3THM CJIIOHHasA anupasa (ajeHosuHTpudocdaT (ATP)-
audocdorusponasa) yyacrsyeT B pacujerieHun ANP,
PGIZ unn PGF24, nospiwaet cAMP, asnsomuiica BHY-
TPMKJIETOYHEIM HHIMGMTOPOM arperaud TpoM6oOLH-
TOB, MyGaTHH M JIMNOKAJHH MOTJOWAIT TPOMGOKCAH
A2, nojaBnAg arperayuio TpoM6OLHTOB, HHAYIHPOBaH-
HYH0 KOJI/IareHOM,

JleavHTerpuHonofo6HbIe NeNTHAbl CABUHHIPHH, MO-
HOrpHH, BapHAGHIHH M HKCOAErPHHBI PACTIOZHAKOT HH-
TerpuH RGD H npensTcTBYIOT CBASLIBAHHIO APYTHX JIH-
raH/oB ¢ TpoMGoUMTApHEIM pelenTopoMm. [lesarperayus
arperaToB TPOMGOLHMTOB XO3sIMHA KJEld MOMeT ocy-
LECTBJATLCS NYTEM CMellleHHs GUBpHHOreHa ¢ pellen-
TOopa NoCpejCcTBOM KOHKYPEHTHOr0 CBA3bIBAaHUA (CaBH-
HUrpHH), 1160 HOpHHOAH3OM. BhillenepeyrcieHHbIe
coefMHEHHA CNIOHHLIX Xefe3 KiaelleHd NojaBnsioT nep-
BHUHBIA cOCY0CTO-TPOMOGOLHTAPHBIH reMocTas.

B nocneAHHe roAbl NPOBOAHTCA M3y4YeHHe COCTABA
W CTPYKTYphI GeJIKOB C/IIOHBI KilellleH B kavecTse dap-
MAKOJIOTHYECKOro Chipbf /A NoJy4eHHA GHojoTHYe-
CKH 3KTHBHbIX BEL|eCTB C aHTHKOATY/IAHTHBIM H HMMY-
HOMOAYNMHPYHOLUIMMH CBOHCTBAMH.

Ilens HCC/Ie JOBAHHA

OneHka B yc/oBHAX in vitro aHTHKOArylsHTHOTO
sdpekTa CNIOHBI HKCOAOBLIX KAellel.

MaTepuan H MEeTOABI

CnoHy cobHpasiH B NOJIEBLIX YCIIOBHAX, BLICYILIMBA-
JIH ¥ FOTOBHJIH cycnieHsuio 80, 60, 40 u 20% B pH3HONO-
rHYecKoM pacTeope. /l1d 3KCepMMeHTa HCI0/1b30BaHbl
36 nosoBo3penbix GecnopofHbLIX GebIX Kphic-CaMLOB ¢
HcxoaHoH Maccoi 130-140 r. [IpenapaThl BBOAWIH BHY-
TPpHOGPIOIIMHHO B KaXA0H KOHLeHTpauHH no 50 u 25

mr/kr 3a 60 MHHYT 10 Hauana onbiTa [1]. MHTaKTHbIE
KHBOTHbIe MoAy4and GHIHONOTHYECKMH pacTBop B
o6beme 5 Ma/Kr. i KamAoH SKCNepMMEHTalbHOH
TOMKH 6pajii No 4 *HUBOTHBLIX. IKCTIEPHMEHTb! NPOBO-
JIMAH B TepMOCTaTe ¢ OTKphITOH ABepuei npu 30°C B
TeyeHHe ofiHoro yaca. 06beM noTepH KpoBH H NpoAo-
HHTENLHOCTL KPOBOTEYEHHs onpefenanu oblienpH-
HATBIM MeTOAOM NYTEéM HaHECEHHA HafapesoB XBOCTa
AnuHo# 10-12 MM, HajpesanHble y4acTKH MOKPbLIBAJH
dunbTpoBaNbHOl Gymaroii, noAaTeKaloulas KpoBb pas-
HOMepHO pacnpefensiack no Heid. Ilo HcTeyeHHH Bpe-
MeHH GUILTPOBa/NLHY GyMary BhICYLIHMBalM M onpe-
Aenanu o6beM KpoBOTeYeHHs, BpeMA KpOBOTEYeHHs
dukcuposanu cekyHaomepoM. LndpoBoii Marepnan
o6pa6oTaH MeTO/0M BAPHALHOHHOH CTATHCTHKH.

Pe3yNbTaThI

HccnesoBaHuA TOKasaiM, YTO Y KpPbIC KOHTPOJb-
HO#i FPYNNbI NPOJOMKHTENLHOCTb KPOBOTEYEHHA H 06
eM KpPOBM COCTABMIM COOTBETCTBEHHO 72,0+7,1 ceKyH/ibl
M 58,0+5,6 M ¥ 3HBOTHBIX, Noay4aslinx 80% pacTeop
CJIIOHBI B flo3e 25 Mr /KT, BpeMs KpOBOMNOTEepPH CylleCTBeH-
HO He H3MEeHHJIOCh, @ 06beM NIOTEPAHHOMN KPOBH BO3pOC A0
73,0¢7,1 mr (p<0,05). [lpu ucno/ib3oBaHuK 2 pasa 6oab-
weii koHUeHTpauuH (50 mr/kr) Habawaanock JOCTOBep-
HOe YMeHbILeHHe BpeMeHH KposoTeveHus o 50,0+4,8 ce-
KyH/Ibl M 06beMa BhITEKIIeH KPoBH A0 44,5+4,2 mr. [Ipu
MCTo/Mb3oBaHHH 60% pacTBopa CJIOHbI B 103e 25 Mr/Kr
NPOJOKHTENBHOCTh KPOBOTEYEHHs] HMeNa JIMIL TeH-
JeHIIHI0 K yaiuHeHuo (78,527,7 c), Torga Kak Macca Bbl-
TeKuleil KpOBH Bo3pocsia NMPHOIH3HTENBHO B 2 pasa H
cocTasuna 213,04¢20,0 mr. B To #e BpemaA NpH KCNONL30-
BaHMH A03bl 50 MI/KT A/HTENLHOCTE KPOBOTE4YEHHA yBe-
Auuunack Ao 107,5%10,6 ceKyHAbI, NPH 3TOM OTMeYaNnach
TeHJleHIMI0 K YMeHblIeHHI0 0GbeMa BhITeKlIeH KpPOBH
(48,5%4,5 mr). [Ipu BBeAeHHH KpbicaM 40% pacTsopa caio-
HBI KJIelleH B Jo3e 25 MI/Kr BpeMsA KpoBoTedeHHs YA 1u-
Hunack Ao 134,0+13,2 cekyHAbl, a 06beM BbITeKLIEH Kpo-
BH yBenHuHacs 20 1083,5£100,62 mr: [Ipu BBeAeHHH 3TOH
e KOHLeHTPALHH B o3e 50 Mr/Kr oTMeyanach IHIUb TeH-
JieHIHs1 K YATHHeHHI0 BpeMeHH KpoBoTedenHs 10 88,0+8,6
CeKyH/bl H JJOCTOBEpHOE YBeJIHY eHHe 00beMa BbLIH BILeH-
1 KpoBH A0 119,5+11,8 mr. Hannyyiuue pesynsraThl Ha-
604aNHCh NPH HcnoAb3oBaHHK 20% pacTBopa CJIIOHBL
Tak, B gose 25 u 50 Mr/Kr JAHTENLHOCTE KPOBOTEHEeHHs!
YAIHHWIACh COOTBETCTBEHHO A0 151,0¢15,2 1 165,0£15,9
CeKyH/bl, a 0GbeM BhITeKlUled KpOBH YBeJNHYH/CA A0
1685,0+164,8 1 1885,5£188,6 Mr.

CneflyeT OTMETHTE, YTO BpeMs KDOBOTEYEHHA Xapak-
TepPH3YeT AMACTHYHOCTh KPOBEHOCHBIX COCYA,0B H HX CIO-
COBHOCTb K COKpAUleHHIO NMPH TpaBMe, a TaK®e COCTodA-
HHe TpoMGoLMTapHOI cHCTeMbl (CNIOCOBHOCTL K afAre3nH
 arperauuH). OHO oTpaXKaeT HapylleHHe NepBHYHOrO Ie-
MOCTa3a BCIEACTBHE TPOMBOLH TONEHHH, TpoMbolUTONa-
THii, HAPYILIeHHs COCYAHCTON CTeHKH MM COYETaHMA 3THX
daxropos. Buaumo, ya/1HHeHHe BpeMeHH KpPOBOTEYeHHd
NpH NMPpUMeHEeH KU MANLIX KOHIEHTpaLHii C/IIOHBI K/eLe
CBHJETENLCTBYET O TOCTYIVIEHHH B LHMPKYIHPYIOULYIO
KPOBb KPhIC AHTHKOAry/IAHTOR, BJAHALMX KaK Ha COCY/IH-
CTYI0 CTeHKY, TaK H Ha 10Ka3aTe/1H NepBHYHOro reMocTasa.
Beeaenue Gosiee BEICOKHX KOHLEHTPALHIA C/IIOHBI KeueH
CI]OCOﬁCTByI-U‘I‘ aKTHBH3AllHH NEPBHYHOI0 reMoCcTasa X031~
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HHa, NOAITBeKAeHHEeM YeMy ABAAETCA YMeHbIlleHHe Mac-
Chl BLITEKLIEH KPOBH.

CornacHo AaHHBLIM JIMTEPATYphl, KAellH Bbljens-
IOT Ba3oAHNATAaTOpkl NPOCTALMKAHH H NpocTariaHfH-
Hbl, rucTamMuH (tHRF) 1 MHru6uTOp CepHHNPOTEHHAIEI
(serpin) IRS-2, H3MeHAWHE COCYAMCTYH0 NMpOHHIAe-
MocTb. Hapaay ¢ 3THM B C/II0He NPUCYTCTBYIOT CIOHHAA
anupa3sa, My6aTHH H JIHNOKAJHH. YKasaHHLIe coelUHe-
HHS CAIOHHLIX KeJle3 Kaelled NofaBasioT nepBHYHbIH
COCYyAOCTO-TPOMBOLMTApPHBIH reMocTas.
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OEACTBUE CNIOHBI KAELLEW HA OBEM U
ANUTEABHOCTb KPOBOTEYEHUA B YCNOBUAX
IN VIVO ¥ KPbIC

Oaunosa L., Manvesa 3.1.

Ileas: oyeHka 8 ycaosusx in vitro anmukoazyaaHm-
Hozo0 agpgpexma caloHbl ukcodoeblx kaewell. Mamepuan
u Memodei: d1A 3KcnepuMeHma Ucno0Ab308ak bl 36 Noao-
803penbix 6ecnopodHbix 6eablX Kpbic-CaMY08 ¢ UCX0OHOIT
Maccold 130-140 2. caroMy cobupanu 8 non€abIX YCAOBUSX,
gbiCymiugaau u 2omosuau cycnenswo 80, 60, 40 u 20% e
dusuonozuueckom pacmeaope. lipenapamet agoduall sHy-
mpu6prowuHHo 8 Kaxcdoll konyenmpayuu no 50 u 25 mz/
Kz 3a 60 MuHym do Hauana onvima. HHmakm#bie ¥cueom-
Hhle noayuany huznnanzuNecKuii pacmenp & ofiteme §
Mma/kz [aa kaxcdol sxcnepumenmanbHoll mouku 6paau
no 4 xcueomusix. Pezyabmamsl: 6pemMsa KposomeyeHus
Xapaxkmepusyem 31aCMU4HOCMb KPOBEHOCHbIX cocydos U
ux CnocobHOCMb K COKpaWenuio npu mpaeme, a makice
cocmosaHue mpoMboyumapHoll cucmems! (cnoco6HOCMb
k adzezuu u azpezayuu). OHo ompaxcaem Hapywexnue
nepeuuHo20 2eMocmaza ecaedcmsue mpomboyumo-
nenuii, mpom6Goyumonamuil, Hapywexus cocyducmoll
CMeHKU AU co4emanus amux gaxmopos. Budumo, ydau-
HeHlle gpeMerl Kpogome4eHUs npU NPUMeHeHulU MAaAbLx
KoHyeHmpayuil cAonbl Kaewell caudemeasbcmayem o no-
cmynaeHul 8 YupKYAupyiouylo Kposb kKpbic ahmukoazy-

JIAHMOS, 8AUMOWUX KAOK HA COC_}"@UCM_}’FO CMeHKy, mak u
HQ nOKA3amenu nepeudHozo zemocmaza. Beedenue 6onee

8bICOKUX KOHYeHmpayuli calons! Kaeuell cnocobemeaylom
aKmueu3ayul NepeuyHo20 2eMocmasa XosAuHa, nod-
meepxucdeHueM YeMy 8A5emcst yMeHbUeHUe MACChl 8bl-
mexwieti kposu. Beigodbi: yHuKaAbHbIE CROUCMBA CAOHbI
Kaewell ne380AAM paccMampusams ee Kak nomeHyu-
@ALMBIT UCMOYHUK noay4eHus GapMaKonozu4eckux coe-
duHeHull.

Kmoveeble cro8a: ukcodosbie Kaelyl, akcnepuMenm,
KpBICH, KpOBOMeYeHue.
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