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OCOBEHHOCTHU HAPYUIEHUU CUCTEMBbBI CBEPTBIBAHUSA
KPOBH Y BOJIBHBIX OCTPHIMH JIEHKO3AMHW HA ®OHE XUMUOTEPATINA

Pysuee 3apugh Myxammaoosuy https://orcid.org/0009-0009-3541-4725

Byxapckuii rocynapcTBeHHBIN METUITUHCKUI HHCTUTYT nMeHN A0y Anmm nOH CrHbl, Y30€eKUCTaH, T.
Byxapa, yi1. A. HaBou. 1 Temn: +998 (65) 223-00-50 e-mail: info@bsmi.uz

v Pestome

Ha cezo0na uzeecmubl 6ce OuoXumuuecKkue peaKyuu CUCHIEMbl CE6ePMbleAHUA KPO6U U
AKMUGHOCMb NPAKMUYECKU 6CeX IMUX (PAKMOPO8 MOdHCem U3MepAMbCa CHAHOAPMHBIMU
mecmamu, HO 6ce IMU 20MO2eHHbBLE MeCMbl 0A/IeKU 0Nl OUOPUIUYECKUX 0COOEHHOCMEN CUCHLEMBL.
B3eeuiennyrto u uyecmeumenvHyr oueHKy 6cex cmaouil npouecca 0arom mojibKo UHMeZPanbHble
mecmol 2emMocmaza, 8 KOMopwvixX HPoOUecc CeEPpmMuleAHUA N Vitro NPAKMUYECKU UMUMUDYEm 6ce
cmaouu npoyecca mpomoooopazoeanus in vivo. Iloamomy 2nodanvnsie mecmol cemocmasa, maxKue
Kaxk mpomoboanacmozpagusa (TII'), mecm zenepayuu mpomouna (TI'T) u mpoméoounamuxa (T/1),
6ce uauie UCnONbL3YIOMCA 8 KuHUYeckoe npakmuke. Haubonee 6au3ko umumupyem cumyayuro in
vivo T/l. Ewe oonum 3abonesanuem, cCONPOBONHCOAIOUWUMCA COCHIOAHUEM 2UNEPKOAZYIAUUU
aenaemea ocmpolii aumpooracmuviit neiikos (OJLI). Hzeecmno, umo nayueHmuvl 0emcKozo
eéo3pacma ¢ OJUI umeiom puck pazeumus mpomooza 00 73%. Oouaxko 0o cux nop mounvle
MEXAHUIMBL U MOJEKYIAPHbIE HPUUUHBL HOGLIUIEHHO20 MIPOMOOMUUECKO20 PUCKA Y IMUX
nauueHmos oCmaromcsa HedOCMAmoyHo U3YYEHHLIMU, He HAIOeHO KOa2yn0/102UdecKuUx mecmoas,
KOmopbvle Moz 0bl A0CKEANMHO OUCHUMb COCOAHUA CUCIEMbL 2eMOCHA3d NPU IMUX NAMOTO2UAX.

Knrwoueevie cnosa: Ocmpotii neiiko3, /IBC-cundpom, OJIII, OMJI, OIlUI, ¢puopunoswiii
MOHOMEPHBLIL KomnieKkc, D-oumep, npomeun C, hakmop Bunneopanoa.

FEATURES OF DISORDERS OF THE BLOOD COAGULATION SYSTEM IN PATIENTS
WITH ACUTE LEUKEMIA DURING CHEMOTHERAPY

Ruziyev Z.M. https://orcid.org/0009-0009-3541-4725

Bukhara State Medical Institute named after Abu Ali ibn Sina, Uzbekistan, Bukhara, st. A. Navoi. 1
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v Resume

Today, all biochemical reactions of the blood coagulation system are known and the activity of
almost all these factors can be measured by standard tests, but all these homogeneous tests are far
from the biophysical characteristics of the system. Only integral hemostasis tests, in which the
coagulation process in vitro practically imitates all stages of the thrombus formation process in vivo,
provide a balanced and sensitive assessment of all stages of the process. Therefore, global hemostasis
tests, such as thromboelastography (TEG), thrombin generation test (TGT) and thrombodynamics
(TD), are increasingly used in clinical practice. TD most closely imitates the situation in vivo. Another
disease accompanied by a state of hypercoagulation is acute lymphoblastic leukemia (ALL). It is
known that pediatric patients with all have a risk of developing thrombosis up to 73%. However, the
exact mechanisms and molecular causes of increased thrombotic risk in these patients remain poorly
understood, and no coagulation tests have been found that could adequately assess the state of the
hemostasis system in these pathologies.

Key words: Acute leukemia, DIC syndrome, ALL, AML, OPL, fibrin monomer complex, D-dimer,
protein C, Willebrand factor.
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v' Rezyume

Bugungi kunda gon ivish tizimining barcha biokimyoviy reaktsiyalari ma'lum va deyarli barcha
bu omillarning faolligi standart testlar bilan o'lchanishi mumkin, ammo bu barcha bir hil testlar
tizimning biofizik xususiyatlaridan uzoqdir. Jarayonning barcha bosgichlarini muvozanatli va sezgir
baholash fagat in vitro koagulyatsiya jarayoni in vivo tromb hosil bo'lish jarayonining barcha
bosgichlarini amalda taglid giladigan integral gemostaz testlari bilan ta'minlanadi. Shuning uchun
tromboelastografiya (TEG), trombin hosil gilish testi (TGT) va trombodinamika (TD) kabi global
gemostaz testlari klinik amaliyotda tobora ko'proq foydalanilmogda. TD in vivo vaziyatni eng yagin
taglid giladi. Giperkoagulyatsion holat bilan birga keladigan yana bir kasallik - bu o'tkir limfoblastik
leykemiya (ALL). Ma'lumki, ALL bo’lgan bolalarda tromboz rivojlanish xavfi 73% gacha. Shu bilan
birga, hozirgi kunga gadar ushbu bemorlarda tromboz xavfini oshirishning aniq mexanizmlari va
molekulyar sabablari etarli darajada o'rganilmagan bo'lib golmoqda, bu patologiyalarda gemostatik
tizimning holatini etarlicha baholay oladigan koagulologik testlar topilmadi.

Kalit so'zlar: o'tkir leykemiya, DIC, All, AML, OPL, fibrin-monomer kompleksi, D-dimer, protein
C, villebrand omili

AKTYaJIbHOCTh

eMOopparu ¥ TpoMO03bl HEPEAKO COMYTCTBYIOT IIEPBUYHBIM HPOSIBICHUAM OCTPBIX MUEJIOUIHBIX
F neiiko30B (OMJI). CuHIpoM AMCCEMUHHPOBAHHOTO BHyTpUcocyaucToro cBepThiBanus ([IBC)
KpPOBU MOXKET HaOJromaThcs yxe B eOroTe 3a00ieBaHus, JOMUHHPOBATh B KIMHUYECKOW KapTHHE,
IpeoNpeaessATh HeONMaronpusITHBIH HCXol OOJIE3HHM HE TOJIBKO NPH OCTPOM INPOMHEIOLUTAPHOM
neiikoze (FAB-M3), o u mpu npyrux Bapuantax OMIJL. Hapymenus cBepThIBaHMS KpPOBU HIpHU
remo0nacTo3ax O0OyCJOBJIEHBI CaMHM HEOIUIACTHYECKMM MPOIECCOM; HMX MEXaHU3MBbl IITHPOKO
JUCKYTHpYIOTCSl B aurepaType. 1lo MHeHHIO OmHMX aBTOpOB, remopparudeckuii cunapom (I'C) yame
BCETO OBIBACT BBHI3BAH Pa3BUTHUEM aMETakapHOLUTAPHOH TPOMOOIMTOIIEHHH BCIIECACTBUE MOIABICHUS
HOpMasibHOTO KpoBeTBopenusi [1]. [pyrue ucciemoBarenu npuduHOi ['C cyMTarOT CHOCOOHOCTD
ONaCTHBIX KIIETOK NPOMYNMPOBaTh TKAHEBOH TPOMOOMIACTHH W aKTHBHPOBaHHbBIE (HAKTOPHI
CBEPTHIBAHUS, a TAK)KE PAaKOBbIe IPOKOATYIISHTHI, SBJSIOIIUECS NpsAMbIMU akTuBatopamu ¢.¢.11 u X.
Kpome Toro, neiikemudeckue KIE€TKH, LUUPKYIMPYIOIIME B HEpUPEPHUUECKON KPOBH, MPOAYLHPYIOT
00JIBIIIOE KOTMYECTBO PUOPUHOIUTHIECCKUX U aHTU(DUOPHHOTUTUIECKUX areHTOB, KOTOPhIC TPUBOJIST
K TUIEPKOAryJsiiuy, Jenpeccud (HUOPUHOIUTHYECKOH AaKTUBHOCTH M TOSIBICHHIO MPOLYKTOB
¢ubpuHonmza. BaxHyro ponp HUrpaeT Takke HPOAYKUMS LHUTOKMHOB M JPYTUX MeETaboJIMTOB,
MOBPEKIAIONINX COCYAMCTHIA JHAOTENUN W YCWIMBAIOMIMX aAre3Wi0 M arperanuio TPOoMOOIMTOB.
Pa3BuTre TPOMOOTHYECKUX OCIOKHEHH Y MAIMEHTOB C OCTPBIMH JICHKO3aMH CBSI3BIBAIOT B MEPBYIO
ouepeAb C TeM, YTO NPU THIEPICHKOLMTO3€, Pa3BUBAIOIIEMCS B OCTPbI mepuon 3a0oJjeBaHus,

MPOUCXO/IUT arperarus JSHKOIUTOB B MUKPOCOCYIHCTOM pycie [2].

Heas wucciaenoBaHusi: 3TO TPHBOJUT K AaKTUBAIlMH BHYTPUCOCYJHMCTOIO CBEPTHIBAHUS,
YCYTyOJISIIOImEro JIeHKocTa3, U pa3BUTHIO MOJHMOPTraHHOW HeJoCTaToyHOCTH. Llens paboThl — OleHKa
CBEPTHIBAIOIIEH CHCTEMBI KPOBH y OONBHBIX OCTPbIM MHUENOWAHBIM Jieiikozom (OMJI) B mepumon
Manudectanmu 3adoneBanus. Onpenensuid IMOKa3aTeld CBEPTHIBAOIIEH W (HUOPHUHOIUTHYECKOM
CHCTEM, YPOBHH OCHOBHBIX (DM3HMOJIOTMYECKHX AHTHKOAryJsHTOB M MapKEpPOB BHYTPHCOCYAHMCTOTO
cBepThIBaHUs y 44 mauneHToB ¢ Biepsble BeisiBIeHHBIM OMJI (Bapuantst FAB: M0, M1, M2, M4, M5).
Mysxuun — 20, xenud — 24, Bospact 20-76 ner (Menuana 49,5 roma). Y 18 0GoJbHBIX HE OBLIO
WHQEKIMOHHBIX OclioKHeHuH (rpymma 1), y 26 — 6pum (rpynma 2). ['emopparun nHadmoaanuce y 15
(57,7 %) manmenToB U3 2-i rpynmnbl 1 TONBKO ¥ 2 (11 %) — u3 1-i1. Y GONBHBIX BBISIBICHO COCTOSHUE
TUIEPKOATYIISIIUA, YTO TOJATBEPXKAAETCS IOBBIIICHHEM COJIEpKaHUsl pacTBOPUMBIX  (HuOpuH-
MOHOMEPHBIX KOMIUIEKCOB B D-ZIMMEpOB, CHIYKEHUEM aKTUBHOCTH npoTerHa C, yrHeTeHHeM XareMaH-
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3aBucuMOTo pubdpuHONm3a. [lonoxkurensHas koppensius ypoBHs C-peakTUBHOTO Oelika ¢ ypoBHeM D-
nuMepoB u aHTureHa Qakrtopa Bumme6panma (DPB:Ag), m otpumarenpHas — C pe3yJbTaTaMu
MPOTPOMOMHOBOTO TeCTa TOATBEPKAAIOT, UTO TIpH pa3BUTHH MHPeKnu y 0ompHeIx OMJI HapacraeT
WHTEHCHBHOCTb BHYTPHUCOCYAMCTOTO CBEpThIBaHUS. TakuM o0pa3oM, K 3HAUYMMBIM (haKTOpaM pUCKa
pa3BUTHS TPOMOOTEMOPPArHIECKUX OCIOXKHEHUH y OONBHBIX C BepBbie BhIsiBICHHBIM OMJI Hapsay ¢
TPOMOOIIMTONICHUEH CIIeyeT OTHOCUTD HAIMYKE HH(PEKIINU U BBICOKUH YpOoBeHb JieiikoruToB [3]. Llensb
paboThl — HCCIEeNoBaTh COCTOSHUE SHAOTENHS Y B3POCIBIX OONBHBIX OCTPHIM JTUMQOOIACTHBIM
neiikozom (OJUI) B mebroTe 3a0oneBaHusl U OLICHUTH B3aMMOCBSI3b DHIOTEIUAILHON AUCHYHKIMU C
WHTEHCUBHOCTBIO JIEHKO3HOTO Tpolecca W WH(GEKIHOHHBIMHU oOcioxHeHuAMA. llon HaOmromeHnem
Haxoamuch 29 6ompHbIX OJIJI (M/k 15/14; Bo3pact 16—70 net, megnana — 42). Y 1 6omsHOTO (3,4 %)
ObLT TuarHoCTUPOBaH TpoM003. I'emopparundeckuii cuaapom (I'C) pasHoii crenenu TsbkecTH Obi1 y 14
yenoBek (48,3 %). Bmecrte ¢ TeM, KOIMYECTBO TPOMOOITUTOB COOTBETCTBOBANIO HOpME UMb ¥ 7 (24,1
%) mnammentoB. Koaddumment xoppemsmun Crmpmena (rs) Mmexmay Tsxkectbio ['C m ymcmom
tpoMbonuToB Obu1 — 0,830. MH(EKIIMOHHBIC OCIIO)KHEHUS OTMEYEHBI y 16 OonbHBIX. Mccnemoanu
MOKa3aTeNd  COCTOSIHMS ~ JHIOTENHUsS, MPOKOArylsHTHOTO  MOTeHHuana,  (PU3MOIOrHYECKUX
AHTUKOATYJITHTOB, CHCTeMBI (HOpHHONMM3a M MapKepbl TpoMOmMHemuu (Tadin.). BombHBIE OBLTH
paszzenensl Ha 2 rpynmbl: 1 — 6e3 nadekunu (n = 13) u 2 — ¢ nHGEKINOHHBIME OCTIOKHEHUSAMH (N =

16) [4].

MarepuaJ 1 MeTOAbI

Hapymenns remocTasa Hepenko OBIBAIOT TEPBBIMH KIMHUYSCKHMH IPOSBICHUSIMUA OCTPBIX
neitko3os (OJI). D10 3a001eBaHNe CUCTEMBI KPOBH MOXET MaHU(PECTHPOBATH OO ¢ TPOMOO30B, THOO
C TeMOopparuveckoro cuHapoma. llepBeIM mpu3HaKoM ocTporo MuenonHoro yerikoza (OMJII) moxer
OBITh KHIIEYHOE KPOBOTEUECHHUE, MeMOPPArHUeCKHil MaHHUKYJIUT, BHYTPHUMO3rOBOE KPOBOHM3IIUSHHE,
uineoeMopabHbIN TPOM0O03, OOTYPHUPYIOIIUH TPOMO HWKHEH TOJIOW BEHBI M T. J. Y MAaIlUCHTOB C
OCTPBIM MPOMHUENOIUTAPHBIM Jieiiko3oM (OI1J) Ha MOMEHT TUArHOCTHKY TeMOPParundecKuii CHHAPOM
BhIABIISLICA B 89 % ciyuaer. OIJ] B nebroTe 3a001eBaHUS CBSA3aH C BBICOKUM PUCKOM IeMOPPAaruiIeCKux
OCJIO)KHEHUH (MacCUBHBIE ITOCTMHBEKLIMOHHbIE T'€MaTOMBI, KPOBOM3JIHUSHUS B MO3T, JIETOYHOE
KPOBOTEUCHUE U IIp.) U, KaK CIEICTBUE, C BBHICOKUM PHCKOM CMEPTHOCTH. PaHHSS neTanbHOCTH OT
reMOpparuyeckux ociiokHeHni y manueHnTos ¢ OIUJI B «gopetnHOMIHYIO» 3py nocturana 21,4 %, a
Mocjie BHEAPEHHS B CXEMY JICUEHHsS MOJHOCTHIO TPAHC-PETHUHOEBOW KHUCIOTHI, IPENapaToB MBIIIbIKa
pemuccusa nocruraercs y 90 % manmentos ¢ OIlJI. B Hacrosimiee Bpemsi paHHsS JIETAIbHOCTh OT
reMopparuueckux OCJIOXKHEHUU 10 Haudana jedyeHus nauueHtoB ¢ OJI cocraBmser 5-10 %. Llens
HACTOSIIEH pabOThl — M3YYUTh HAPYIIEHHS TeMOCTa3a y AllMeHTOB C BIIEPBhIC IUATHOCTUPOBAHHBIMU
OJI no Havasa MPOTHBOOITYXOJIEBOTO JieueHus [5].

Pe3yabTathl u 00cy:kI1eHUs1

Hamu ObIn M3y4eH KOpPPENSIUOHHBIM aHAM3 MEXIY KOJMYECTBOM IIIACTHHOK W TOKa3aTeeMm
croHTaHHOro (uOpuHONMM3a. CBA3M YCTaHOBICHO HE OBUIO, YTO IIO3BOJSIET CIENaTh BBIBOI:
coJepKaHue TPOMOOLMTOB HE SIBISETCS ONPEACNSIONIMM [UIl OLEHKH CTENEHH HapyLIeHUs
(UOPHHOTUTHYIECKON aKTHBHOCTH TUIA3MbI B PACCMATPUBAEMBIX HO30JIOTHSIX XPOHUYECKUX JICHKO30B.
CremneHb HaJEKHOCTH 00pa30BaBIIErOCs CIyCTKa TaK)Ke OICHMBAIOT C IOMOINBIO TOKa3aTeseil
reMOCTaTHYECKUX CBOMCTB CI'yCTKa. DTH MapaMeTphl YKa3bIBalOT HA F€MOCTaTUUECKUI NeeKT naxke
TOTJa, KOTAa APYTHUE TECThl KOAryJorpaMMbl U3MEHEHBI MaJl0 WM HeomnpezeleHHo. B 3akmodennue,
CHUCTeMa TeMOCTa3a y OONBHBIX C XPOHHMYECKMM MHEJIOJIEHKO30M IOABEpKEHa HE3HAUYNTEIbHBIM
U3MEHEHUsIM. Takue HM3MEHEHHS KaK TPOMOOLMTONEHHs, HapylIeHHE NEPBUYHOIO W BTOPHYHOIO
reMocTa3a M CKJIOHHOCTh K TOSIBJIEHHIO CCaJUH M CHHSKOB SIBISIIOTCSA XapakTepHbIMU Juist XMJL
Ilonnmanre 3THX W3MEHEHWH MO3BOJISET pa3paboraTh Oosee 3(h(PeKTHBHBIE CTpATETWH JIEUEHUS U
YIIy4IIATh TPOTHO3 JAHHBIX HO300TUH. Y OonbHbIX XMJI OBUIO BBISBICHO CHHMXEHHE YPOBHS
TpomMOouuToB. HecMoTps Ha uMeromuecss KOJIMYECTBEHHbIE HApyLIEHUS B  COCYAMCTO-
TPOMOOIIUTAPHOM 3BeHE reMocTasa y 6onbHbIX XMJI HaOmo1ach HOpMaIbHBIE TOKA3aTEH BpEMEHN
arperaniyd TPOMOOIIMTOB M BpEeMEHH KpOBOTeueHHUs Mo /J[l0ke W CHIDKEHHE HWHIEKCAa PETPaKIUH
KpPOBSIHOIO CrycTKa. JIOCTOBEpHO 3HAUMMBIX OTKJIOHEHHMH OT HOpMBI Tnokazateneii AYTB,
nporpoMmouHoBOTO Bpemenu, MHO, TpomOuHOBOTO BpeMeHH, anTutpomOuHa 111 He Habmonanock [6].

N
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3aki0ueHue

BonpmmHCTBO aBTOpOB OTMedaroT, 4To y 60ombHBIX ¢ OJIJI pa3BuBaIoTCS CIOKHBIE HETUITUYHEIE
HapyIIeHWs B CHCTEME reMocTa3a B AcOroTe 3a00JieBaHMs W YCYTryOISIIOTCS Ha (OHE MTpOBEIACHUS
XUMHOTEPAINU. Y CTAaHOBJICHA pa3jiMyHasi CTCIICHb HaPYyIICHUI CBEPTHIBAIOIICH aKTUBHOCTH KPOBH, OT
YMEPEHHOTO JI0 BEIPAYKEHHOTO €€ TIOBBITICHNS, a Y OTAETBHBIX OONBHBIX - pa3BuTHe [IBC-cunapoma.

B cBsa3u ¢ atuM, m3ydenue coctostHuA cucTembl remoctasa ¢ OIUUI m XMJI Ha mporpammHOi
XUMHOTEPAITNY ABISACTCS aKTYaIbHON MPOOJIEMOI pellieHrue KOTOPOH MO3BOJIUT YTOYHUTH CTPYKTYPHBIE
CABUTHY B MATOJOTMH T€MOCTa3a, OICHUTh MX BIMsAHUE Ha pa3BuThe ['C, KOppUTrHPOBaTh BHISBICHHBIC
HapyIICHUS W TMPeIyNpeXIaTh pa3BUTHE TeMOPPAarndecKuX OCIOKHEHUH. O4eBHIHO, YTO peIIeHue
3THX 3a7]ad UMeeT MPUHINITHAIFHOE 3HaYeHHE I yIy4IIeHns pe3yiapTaTtoB gedenus OJL.

AHanM3 JIMTEpaTypHBIX JAaHHBIX CBUACTEIbCTBYeT, uro maroreHe3 ['C mpu OJI wusyuen
HEJOCTAaTOYHO, B CBSI3M C TE€M, YTO WCCIENOBAHUS CHCTEMBI I'eMOCTa3a MPOBOIMINCH Ha (poHE He
MPOTrpaMMHON (HEe HHTCHCUBHOM ) XUMHOTEPAITHH.
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