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PREDICTION OF OBSTETRIC COMPLICATIONS WITH THE STUDY OF MICRO-ARCHITECTURE
OF ERYTHROCYTES IN WOMEN WITH HYPERTENSIVE DISORDERS AGAINST THE BACKGROUND OF
ANEMIA
Pavlova Tatyana Vasilievna' ; Ixtiyarova Gulchekhra Akmalovna? ; Baxramova Shakhnoza Usmonovna3

The aim of the study: to optimize methods for diagnosing the risk of developing obstetric bleeding and
thrombotic complications with the study of the microarchitecture of erythrocytes in women with gestational disorders against
the background of anemia (atomic force microscopy).

Materials and methods.The work was carried out in the city maternity hospital of the city of Bukhara, 25
pregnant women were tested: 15 women with gestational hypertension and 10 patients without it. As a result of examination
during pregnancy, which develops with gestational hypertension, the main part of red blood cells, as in the control group
(89.60+5.60%), was represented by normocytes (65.40+3.50%). At the same time, the development of poikilocytosis was also
observed. We have shown that during pregnancy with existing gestational hypertension in erythrocytes there was a significant
(p<0.05) increase in the space index of the width of the cell by its height in the center (Area), which amounted to 64.84+2.50
pm2 (46.08 £2.60um 2). The cell volume values changed even more (10153.19£250.00um3 _ 8443.50+223.50 um3).

Conclusion. Thus, it can be stated that the deformability of erythrocytes shown by us is a decisive factor in
changing the state of the blood. At the same time, a decrease in the elasticity of the erythrocyte, that is, an increase in their
rigidity, leads to an increase in its viscosity.
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IPOTHO3UPOBAHME AKYIIEPCKUX OCJOXHEHU C U3YUYEHUEM MUKPO-
APXUTEKTOHUMKHU SPUTPOILMTOB Y KEHIIUH C TUITIEPTEH3UBHBIMU PACCTPOMCTBAMM HA
®OHE AHEMUHA

Magsaosa Tarbsina Bacuabesna'; Uxtusposa I'yiuexpa AxkmaiioBHa?;
Baxpamosa lllaxno3a ¥YcmonoBna®
Ileap uccieroBaHUs: ONTUMH3HPOBATh METOMABI IMATHOCTHUKU PHCKA PAa3BUTHs AKYLUIEPCKHX KPOBOTECUCHUE U
TPOMOOTHYECKIX OCIOXHEHUH C HW3yYCHHEM MHKPO-apXUTEKTOHHKH OJPUTPOLUTOB Y IKCHIIMH C TECTAllMOHHBIMU
paccTpoiicTBamu Ha poHE aHEMUH (ATOMHO - CHIIOBAsi MUKPOCKOTINS).

Marepunajbl 1 MeToabl. PaGoTa BBINONHEHa B TOPOJACKOM pPOAMIBHOM JoMe Topoja byxapsl, mpoBepeHsl 25
OepeMeHHBIX: 15 KeHIIUHBI ¢ TeCTallMOHHOM rumepTen3ud u 10 — manueHTok 0e3 ee Hammuus. B pesynmprare oOciemoBanun
npu 6epeMeHHOCTH, (POPMUPYIOIIEHCS IPH FeCTAIIMOHHONW IMIIEPTCH3UH, OCHOBHASI YacTh SPUTPOINTOB, KaK U B KOHTPOJIEHOH
rpynme (89,60+5,60%), Obuta mpeactaBieHa HopMomuTamMu (65,40+3,50%). Ilpu 5TOM TpOCMATpPHUBAIOCh U Pa3BUTHE
nodkmronuTo3a. Hamu OpUTO MOKa3aHO, YTO MPH OEpPEMEHHOCTH ¢ MMEIOIIEHCS reCTallHOHHOW THIEPTCH3UH B SPUTPOIHATAX
npoucxonwio nocroepHoe (p<0,05) yBemuueHwe mokaszaTels HIPOCTPAaHCTBA MIMPHUHBI KJIETKU Ha €e BBICOTY B LEeHTpe (Area),
KoTOpoe cocTaBisiio 64,84+2,50 um?2 (46,08+2,60um 2). Eme B Oonblieil cTeneHH MEHSUIMCh BEIMYMHBI 00beMa KIIETOK
(10153,194£250,00um3 _ 8443,50+£223,50 um3).

3akmiouenne. TakuM 00pa3oM, MOKHO KOHCTaTHPOBATh, YTO IIOKAa3aHHAs HaMH Je()OpPMHPYEMOCTh SPUTPOLUTOB
ABJISICTCA pCHIaOIINM (baKTOpOM B UIBMCHCHUU COCTOSAHUSA KPOBH. HpI/I 9TOM, YMCHBIICHUE 3JIACTUIHOCTHU SpUTPOLUTA, TO €CTh
YBEIMUYCHHE HX KECTKOCTH, IPUBOIHT K YBEINICHHIO €€ BI3KOCTH.

KnioueBbie cjioBa: MUKPOAPXUTEKTOHUKA SPUTPOLUTOB, THIIEPTEH3UBHEIC PACCTPOICTBA IIPH OEPEMEHHOCTH

ANEMIYA FONIDA GIPERTENZIV KASALLIKLARI BO'LGAN AYOLLARDA ERITROTSITLARNING
MIKRO-ARXITEKTURASINI O'RGANISH BILAN AKUSHERLIK ASORATLARINI BASHORAT QILISH.
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Tadqiqot magsadi: anemiya fonida (atom kuch mikroskopiyasi) hipertenziv buzilishi bo'lgan homilador ayollarda
eritrotsitlar mikroarxitekturasini o'rganish bilan akusherlik qon ketishi va trombotik asoratlarni rivojlanish xavfini tashxislash
usullarini optimallashtirish.

Materiallar va usullar. Buxoro shahar tug'rugxonasida jami 25 nafar homilador ayol tibbiy ko'rikdan o'tkazildi: 15
nafar homiladorlik gipertenziyasi bilan va 10 nafar nisbatan sog'lom homiladorlar tanlab olindi. Homiladorlik davridagi
tekshiruv natijasida homiladorlik gipertenziyasi bilan shakllangan, gizil qon tanachalarining asosiy qismi nazorat guruhidagi
kabi (89.60+5.60%), normositlardan (65.40+£3.50%) tashkil topgan. Shu bilan birga, poykilotsitozning rivojlanishi ham
o’rganildi. Tekshiruv natijasida, homiladorlik gipertenziyasi bo'lgan homiladorlar eritrotsitlarida mavjud bo'lgan o’zgarish
hujayra kengligining oshishi, bo'sh joy indeksining markazdagi (Area) balandligi bo'yicha sezilarli darajada (p<0.05) o'sishi
kuzatildi, bu esa 64.84 £ 2.50 um2 ni tashkil etdi. (46.08 +2.60 um2). Hujayra hajmining o’lchamlari yanada o'zgardi
(10153.19+£250.00 um3 _ 8443.50+223.50 um3).

Xulosa. Shunday qilib, biz tomonimizdan ko'rsatilgan eritrotsitlarning deformatsiyasi qon holatini o'zgartirishda hal
qiluvchi omil ekanligini aytish mumkin. Shu bilan birga, eritrotsitlar elastikligining pasayishi, ya'ni ularning qattigligining
oshishi uning yopishqoqligining oshishiga olib keladi.

Kalit so'zlar: eritrotsitlar mikroarxitekturasi, homiladorlik davridagi gipertenziv kasalliklar
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AkTyajbHOCTh. OXpaHa 370pOBbSI MaTepu M peOeHKa SBISECTCS NMPHOPUTETHBHIM HAIPaBICHUEM TOCyIapCTBEHHOMH
COIMATIbHOM MONMHUTHKH Bcero Mupa. CoxpaHEHHE M YKPEIUICHHE 30POBBS IOJPACTAIONIEr0 IOKOJEHUS — OJHA U3
NPUOPHUTETHRIX HAIPABICHUN CPeIH TOCYIApCTBCHHBIX COIHMAJBbHBIX 3afad. [ MIepTeH3WBHBIE PACCTPONCTBA B YaCTHOCTH
TpomOosMOommst neroynsiid aprepun 1 HELLP cuuapom mpomoimkaeT ocTaBaThCs aKTyalbHOH HpoOJIeMOH COBPEMEHHOTO
aKylIepcTBa, SBISACH OJHOM M3 TJIABHBIX NPUYMH MATEPUHCKOH ¥ IEPUHATAIBHOM CMEPTHOCTH M OTHAJCHHBIX
HeONMaronpusATHBIX mociencTsuit [1, 2, 7]. Puck mepuHaTaisHONH CMEPTHOCTH MPH AaHHOM 3a00JCBaHUH YBEITUYHUBACTCS B 5
pa3. Cumraercs, 4To mpedKnamrcus siBisieTcss npuanHoil 75 000 MaTepwHCKHMX cMepTedl BO BceM Mupe exeromHo [3, 6].
[IpoGnema TPOPUIAKTUKHA W JICUCHUS THUIEPTEH3UBHBIX PACCTPONUCTB SBIACTCS UYPE3BBIYANHO BaXHOM B BUAY
UCKITIOYHTENFHOTO BIUSHHS JaHHOT'O MATOJIOTHMYECKOTO IIpolecca Ha HEONarompHsATHBIE aKyIIEpCKUE W IepUHATANTbHBIC
MCXOJIbI OEPEMEHHOCTH U OT/AaJIieHHbIe HeOnaronpusTHeie mocueacteus [10, 13].

B maroreneze MHOrHX 3a00J€BaHUM, B TOM YHCIE, PAa3BUBAIOIIUXCS NMPH OEPEMEHHOCTH, Ba)KHOE MECTO 3aHHUMAET
W3MEHEHHE COCTOSIHUS 3PUTPOIMTOB, B YACTHOCTH, WX (POPMBI M B3aMMOOTHOIIEHUN Mexay kietkamu [4, 9, 11, 12]. Otu
MeTaMOp(O3Bl MOTYT MPUBECTH K HAPYIICHHIO MUKPOIUPKYJISIHA U PEOJIOTHISCKUX 0COOEHHOCTEH KpoBU. VIHHOBaIMOHHBIE
METOJbI MCCIEOBAaHNS IO3BOJISIIOT BHECTU SICHOCTh B PSAJ] BOIPOCOB, CBS3aHHBIX M M3MEHECHUSIMH KJIETOK KPOBH, B YHCIIE
OPOYHX, SPUTPOUUTOB. CKaHUpYOIIas, B TOM YHCIE, aTOMHOCWIOBas MuKpockomnusi (ACM), sBusercs 3((eKTHBHBIM
MHHOBAIIMOHHBIM METOJOM OLIEHKH (POPMBI M COCTaBHBIX KOMIIOHEHTOB JAHHBIX CTPYKTYp [5, 7, 8]. DTO MPHHOCUT HOBBIE
BO3MOXKHOCTH B BBINOJHEHUH MOHHUTOPUHra CTPYKTYPHO-(PYHKIMOHAIBHOTO CTaTyca KJIETOK KPAacHOH 4YacTH KpOBH IS
BBISIBIICHUSI TSDKECTH 3a00JieBaHHMS W COTJIACOBAaHUS MPOTOKONOB JiedeHUs [14]. OIHUM M3 TakUX acleKTOB, SBISIFOTCS
THIIEPTECH3UBHBIE PACCTPONCTBA, B TOM YHCJIE M BO BpeMs OEPEeMEHHOCTH, IIHPOKO PACHPOCTPaHEHHBIE IO BCEMY MUPY, B TOM
yncie, u B Pecmybnuke Y30ekucTaH.

B cBs3u ¢ 3TH, LIeJIbI0 JAHHOT'0 MCCJIEI0BAHUS SIBIIIOCH H3yUCHNE MUKPOAPXUTECKTOHUKH SPUTPOLUTOB OEPEMEHHBIX
¢ recraimoHHbIM TunepreHsuedt (I'T) mpu NpUMEHEHHMH  HWHHOBAIlMOHHBIX METOJOB HCCIEAOBAHUS (2TOMHOCHIOBAS
MHUKPOCKOTIHSI).

Marepuajbl M MeTOAbl HccaedoBaHMsl. BrimonneHa muarHoctuka 25 OepeMeHHbIX: 15 xeHmmHbl ¢ [T
npeBbIIIatoneit aga rogqa u 10 — ¢ manueHTok 0e3 ee HaM4Hsl B TOPOJCKOM TOAUPHOM JoMe ropoia byxaper. Bastue kposu
BBIIIOJTHEHO YTPOM, JI0 MpHeMa eIbl. belIo peann3oBaHO BBIAENEHHE dpUTpounuToB. C IEeNnbio MX aHadn3a U (UKCHPOBAHMUS,
npumeHeH ACM Poccuiickoro mpousBojctBa «Ntegra-Aura» kopropanuu oObeJUHEHUH, paboTa KOTOpO HampaBjieHa Ha
CO3/IaHUE W BBIYCK HAay4HOH ammapatypsl, B ToM uucie, st ACM (HT-M/T). Ucnonb3oBansl Si u SiN-KaHTHIIEBEPHI
BapuanTa «NSG 01». MbI BOCIIOJIb30BaIKCh TPOrPAMMHBIM MPOAYKTOM «ImageAnalysisy.
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Pe3ynbTaThl HccenoBanuss U ux oodcy:xaenue. [Ipu GepemeHHOoCcTH, dopmupyromeiics npu [T, ocHOBHas 4acTh
SPUTPOIUTOB, KaK M B KOHTPOJbHOH Tpymie (89,60+5,60%), Obuta npeactariieHa HopMonuTamu (65,40+3,50%) (puc.1,2,3,4).
IIpu 3TOM pocMaTpuBagOCh U pa3BUTHE MOWKHIONKUTO3a (pUC.3).

OfHaKo, WMEIOUIMICA IPU 3TOM MYTh TpaHCPOPMALMK KIETOK UMeN CIleNylomue BeKTOpbl. OIUH U3 HHUX ObLI
HAIPaBJICH B CTOPOHY THUIEPKOATYIIINH, CO CTa30M M CIUIaHueM dactul (puc.3,4), Bpeap a0 Tpombo3a. dyHmameHTOM
3TOr0 CIYKUJI0O U3MEHEHUE KOH(PUrypaluyu U3ydaeMbIX CTPYKTYp, 4acThb M3 KOTOPBIX MOJy4MJia BapHaHT auuica. [Ipuuem
4acTo, OHHM OBUTH CO 3HAYHMTEIBHO PACTIHYTOH KOH(UTypaluel, Korna nepuMeTp npeBsiain nuamerp Ooliee ueM B J1Ba pasa.

B dynagamenTe qaHHBIX NpeoOpa3oBaHUI HAXOIWIOCh U3MEHEHHUE CTEHOK COCYJOB M CTBIKOB MEXIy HUMH, a TAaKKe
cra3M, CBONCTBEHHbIE U1 JAaHHOM maroyiorud. IIoMHMO 3TOro, MpOMCXOAMJIO OTKIOHEHHE OT CTaHAApPTHOH CTPYKTYpHI
IUTa3MOJIEMMBI C BBISBIICHHOW HEMOJHOIIGHHOCTBIO TIOpP Ha €€ TeppUTOpud. Ha MOBEpXHOCTH M3ydaeMbIX KIETOK OBbLIH
3auKCHpPOBaHbI BEICTYIIBI, MaciiTaboMm 0,28+0,08 pum.

BoigBieHO Takke B 4acTH KIETOK IMPOrPEeCCUPOBAHMU YHCIA LMTOIUIA3MAaTHYECKUX OTPOCTKOB HEPAaBHO3HAUHOM
(hopMBI U KOHUTYpaIK, YYACTBYIOIINX B 00pa30oBaHUU CBsi3ed MexAy spurponutaMu. OIHAKO, HAMHU TOKa3aHO TaKKe UX
OTCYTCTBHUE B JIPYTUX JIOKYCaX.

B ocHOBe BTOpOTO BEKTOpa OBLIA YacTO BCTPEYAIOMIASCS TEHACHIHS K T€MOJH3Y SPHTPOIMTOB. JTO HPOSBISUIOCH B
HAJIMYMH Pa3IMYHON BBICOTBHI CTPYKTYp. B 4acTHOCTH, 3TO MPOUCXOAWIO B pe3yjIbTaTe YACTUYHOTO T€MOJIM3a psijia KIETOK.
OzHaKo, BCTPEUAIUCh M CTPYKTYPHI C IPAKTUYECKHU C IMOJIHBIM F'eMOJIM30M, a TaKKe ObUIM BBISIBIICHBI CKOIUICHHUS T€MOTJIO0HHA.
U nakonen, HaOIIOAIOCH TOSBICHIE IAPOBUIHBIX KIETOK, 00pa30BaHHBIX 32 CYET UX oTeka (Tao.l).

Tabmua Nel
COCTOSIHHE IPUTPOIIMTOB B BEHO3HOM PYCJIC V KEHITUH NMpU OepeMeHHOCTH ¢ HajguuneM [T
Hcene Area, 3 MaxZ, Perimet Diamete
JlyeMble m? Volume pm m or. Lm . um
IPYIITBL u u > U , W
KonTtp 46,08+2, 8243,50+223, 642,0+6, 47,65+ 7,65+1,3
0JIb 60 50 20 2,32 0
Bepem 64,84+2, 10153,19+£25 451,13+0 44,6+1, 11,1340,
eHHOoCcTh  mipu | 50%* 0,00* ,90* 80 90*
IT

Mpumeuanue.*p<0,05 MO OTHOIIEHUIO K KOHTPOJBHOW TpymIe: Area — IUIOIANb CEYEHHS YacTUIBI, Volume — ee
0o0beM, Max Z — BapHaHT JIOKaJBHOIO MakcuMyMa, Perimeter — mepumerp Topia, Diameter — 3¢ ¢eKTUBHBIN TuaMeTp
OKPYXHOCTH, HPOCTPAHCTBO KOTOPOTO OJMHAKOBO C ITOKA3ATEIISIMH CCUCHHUS.

Hamu 6bu10 mokasano (Tad..1, puc.2,4), uro mpu OepeMeHHOCTH ¢ umeromeiics I'T B apuTponuTax MpOUCXOIHIO
noctoBepHoe (p<0,05) yBennyeHHe MOKa3aTels MPOCTPAHCTBA IIMPUHBI KIIETKH Ha €€ BHICOTY B IeHTpe (Area), KoTopoe
coctaBusio  64,84+2.50 pm? (46,08+2,60um 2 ). Eme B GOJbIIEH CTENEHW MEHIMCh BEJIUYMHBI O0bEMA KIETOK
(10153,19+250,00um? - 8443,504223,50 um?).
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Pucynok 1. DpuTporuTsl OepeMEHHBIX KCHIMH B KOHTPOJIbHOH rpymnne dopMa MpaBIIBHOTO JHCKA. YMEpEHHAs
rryonHa momoctu kiaetku. ACM. Puc. A TpexmepHoe m3oOpaxenue. Puc. b - mByxmepnoe. Puc. B - rpadudeckoe
u3obpaxenue puc. b ®opma npaBuneHOTO ANCKa. YMepeHHas TITyOHHa MTOJIOCTH KIETKH

Bapuantel MectHoro wmakcumyma (Max Z), a Ttakke mnepumerp (Perimeter) HocMnM NpH  MaTOJOTHH
IPOTHUBOMNOJIOXKHYIO TEHACHIMIO, XOTSI M HE HMEIH JJOCTOBEPHBIX OTIMYMH. A TOKazaTendb 3()(EKTHBHOTO auaMerpa
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(Diameter), Hao60poT, nocToBepHO (p<0,05) mporpeccuposai ot 7,65+1,30 pm k 11,13+0,90 pm. Hamu Takxke ObLI BHIOJHEH
aHaJ M3 HWHIEKCa BEIMYUHBI BOTHYTOCTH IWCKOIUTOB. BBIIO MOKa3aHo, 4To OH Haxomurcs B rpaHumax 0,15+0,05 um
(0,25+0,06 um — 6e3 Hamuuus natoyoruu). [Ipu paccMOTpeHHH MapHUTETa AUAMETpa IPUTPOIMTA K IOKa3aTesasM BIaJWHBI
UCKOMBIH ko3 durment Obur 18+2 (2142). .
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PucyHnoxk 2. DpuTpouuThl OepeMeHHBIX JKSHIMH KOHTPOIBHOM Ipynmnbl ['HcTorpamMma pacnpeieneHus AnaMeTpa 1o
KOJIM4ecTBY 00beKTOB. DopMa KIETOK B BHJE MPaBWILHOTO JIUCKA. YMepeHHas riryOuHa mojoctd kinetku ACM. Puc.A.b -
KOHTYDBI siueex,puc. B -

mU(pOBBIe HHIUKATOPEL, pHC. [ - rpadudeckoe n300pakeHune.

Pucynox 3.
OPUTPOIUTHI
OepeMEeHHBIX c
recCTallMOHHBIM
TUIIEPTEH3HUEN ®dopma
KJIETOK  u3MeHeHa. B
OTJAETBHBIX CTPYKTypax —
Hayvajo reMoJju3a.
Hapywenue IITyOHHBI - e .-
noyioctu kietok. Crajk "
SPUTPOLIUTOB. Otex ACM 0 5 10 15 20 25 30 35 40 45 50
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Puc. A  TtpexmepHoe —
u3obpaxenue. Puc. b - neyxmeproe. Puc. B - rpadudeckoe nzobpaxenue puc. b

Area Volume MaxZ Perimeter  [Diamet ~ Area Volume MaxZ Perimeter  [Diameter

Unit um*um um*um*nm  |nm um um

Unit um*um um*um®m  [nm um um
Average 97.592 17153,199  |426.376 44,656 11132
sD 10.040 1887.861  |38.135 2.106 0.576 Average 46.923 8029.457 (652,400 48.862 778
12 94,348 17702.783  |451.338 45.098 10.985

SD 0.906 414,052 9,700 1.225 0.0746
13
14 94.309 16332.702  453.826 45,098 10.95¢ 1 46.017 8443.509 662.100 47,637 7.654
15

2 47.830 7615.405 642.699 50.087 7.803
* |1 .

PucyHnoxk 4. DpuTporutsl 6epeMeHHbIX ¢ TeCTAIIMOHHBIM TUnepTeH3ueil. ['nctorpamMma pacmpeneiaeHus AuaMeTpa 1o
KOJIMUeCTBY 00BheKkTOB. PopMa KineTok n3MeHeHa. Hapymenue riy6ounsl nojgoctu kinerok. Cnamk spurporuros. ACM. Puc. A.
b - xoHTYypHI siueek, B - nudpossle nnauKaropsl, I - rpaduueckoe u3oOpaxkeHue.

TakuM 00pa3oM, MOKHO KOHCTaTHPOBATh, YTO NOKAa3aHHAs HAMH JIe(hOPMUPYEMOCTh 3PUTPOIMTOB SBISIETCS
pemaronM (GakTopoM B HM3MEHEHHH COCTOSHHS KpoBH. [IpH 3TOM, yMEHBIICHHE >JaCTHYHOCTH 3PHTPOIMTA, TO €CTh
YBEIMUEHHUE UX KECTKOCTH, IPUBOJUT K YBEIMUEHHIO €€ BA3KOCTU. YKa3aHHbIE CBOICTBA TECHO CBSA3aHBI C IOBEPXHOCTHOM
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APXUTEKTOHHUKOH 3puTporuToB. [Ipu 5TOM, H3MEHEHHE UX MOP(OIOTUIECKUX KOHCTAHT M HAPYIICHUE apXUTEKTOHUKH YETKO
KOPPEIHPYETCs ¢ KITMHUISCKUMH IPOSBICHUSME THIIEPTOHHYECKOH OOJIe3HN.

V3meHeHHbIE SPUTPOIUTEI MOTYT NPHHAMATh aKTHBHOE ydacTue B (opmu- poBanuu JIBC-curmpoma. Hammune
JIe(pOPMHPYEMOCTH SPUTPOIUTOB BIUSET HA pa3BUTHE TUIMOKCHH. HapylleHue apXUTEKTOHHKH KJIETOK MPHBOAUT K
TOKCHYECKUM IIpOIeccaM K TeMOJIA3Y dPUTPOLHUTOB, YTO BEJET K CHIYKCHHIO KOJIMYECTBA DPUTPOIUTOB U IeMOrIo0nHa. ITO
CIIOCOOCTBYET Pa3BUTHIO aHEMUHU HE TOJBKO y MaTepH, HO M Yy IUIONA, YTO HEOOXOANMO YUUTHIBATH B IPOTOKOJIAX BEICHUS
OOJIBHBIX C JAHHOW IIaTOJIOTHEN.
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