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Yumcema: MemOparo3 medpomarn (MH) Hp HacaHA XYpATYaWiH AYHA
He(ppO3 XaAMIIMHKHHH XaMTHHH TYI39M3I IMamrrraan Ooizor. beepHmid
OuornCHiTH NI H>KAUIr33 Hb MH OHOTIMIITOOHBI AITaH CTAHAAPT 06T66/1, OBUHHH
XYHAUHH 33pTHHAT TOTTOOX, SMUIIT3OHUM NIMHAAB3P, TOPUM COHIOX SABLAM
uyxal yyparTau. Mitmasc MoHrou yiacan Xuira»k Ovil 9H3 MIHHKUIITI3HUH
Tajaap XUWIACOH CyJairaa XoMC Oalmax Hb 3HAXYY CYAAITaaHbl aKIIBIH
YHI3CT1 Oomk OaitHa. 3opmaro: beepHWl yMitH IMIHH/KAITI3T33pP OHOII
GarmaracaH aHxzard MeMOpaHo3 HepomaTHiH 06epHHH IMIIT OYTIU3YIHH
OOPUIONTHHT CyATaX. Apra, aprawian: YiacsH Harayrasp Tes OMHIIAIT
2011 onooc 2023 OHBI XOOPOHA HHHUT 12 >KUIMIH XyramaaHa XUHTACIH
OeepHUil OHONCHIH NIMHKIITI3HA MEMOPaHO3 He(pomaTH OHOIUIOTACOH
TOXUOJJIYYAad PETPOCIEKTUB Cyaaaraa XuiBs. beepHuit yiln aKusuiaraaHsl
GafAIbIT CHHBIHTHITH KpearnHUHBI X3M>k33r33p CKD-EPI (2021 oH) ToMBED
ammraad Too1oonoH TTIX-aap BAO-HE ye maraap aHTHIAH CYJAJICaH.
beepHuii OHONCHHH MIMHXWIT33HI TIPIMHH MHUKpockomu 4 OymanTtsiH
apraap 00J10H HMMYHO(TFOPSCICHT MHKPOCKOIIH 8 TOPIHMIH OyIanT XHIDK
IOMECKANITI3TI3) WI3pY Oairaa eepwieNTHiir cyangas. Y YHHH 33P3TID3
BHPYCHIH MAapKep, XaBIPHIH MapKep, CEPOJOTHHH IMHEKHITISHUH TYHI
YHI3Ccm3H xoépaord MH-uir yryiicras. Crarucruk Oonoscpyynanteir SPSS,
STATA 15.0 nporpamu ammrnan T-tect, [Tupcons! xu-kBagpar rect, ANO-
VA oonon Kruskal-Wallis apraap yp AyHrmifH OOIOBCPYYJaNT XHHB. YP
ayn: YHTD, beepuuit TeBa 2011 oro0C 2023 OHBI XOOPOHI XHUTACIH HHHT
OeepHUit 305 OHOTICHIAH IHHKAATIIT33P 51 Toxuonnon (16.72%) meMOpaHO3
He(pomatu OHOIIIOTACOH. MemOpano3 He(POMATHTAH OBUTOHYYIUHH
ayHgak Hac 40.6+9.3 (xaMruifH eHgep Hac 65, XaMTHHH 3alyy Hac 22),
3parmait 36 (70.59%), smoarTait 15 (29.41%) Oaiis. beepHuit OHOTICHHH 37
aBax yex MIMHKIX OOJOMMKTOH TYYAT3HIPHHH T0O 16.51+7.82, (xamruitn
Oara-xamruiin ux, 3-54) 6aiicas. ['eMaTOKCHIMH-3031H apraap Oy IanT XUk
TIPIHHH MHKPOCKOTMH XUHX3a 33.3%-1 TYYAT3HIDPD OYX3IA33 COPBHKCOH
eepwient, 94.12%-1 TYYATSHUPHIH XAIracaH CyZAacHBI CYYPHH MEMOPaHBI
3y3aapan, MeTHHAMHH-MeHrenex Oynanraap 31.2%-1 cyOsnurensa aapxaH
OypammiiH XypuMTIan xoépwioraok xapargax (double counter), 88.24%-
I cyypuH MeMOpaHsl HYXKunTaT (holes) eepunent mwm3pc3H 00 MACCOH-

TpuxpoM Oymant xuix3n 54.9%-n cmaiix Tect (spike-like) eepunent wmmspcIH. ['3pamitH MHKPOCKOMHI 3aBCPBHIH
sauiiH ypaIseaa 21 (41.18%), zascpeiH sauitH copBwkmaT 15 (29.41%), cysranupsH arpodu 20 (39.22%)-x nipas.
HWmmyHopmroopecuent mukpockorua 1gG 37.3%-n3+,39.2%-12+, 13.7%-n 1+, 9.8%-1 yna3u Toaponroii Oy maracad 60
74.5%-n xaBcaprsra C3, 93.1%-1 kamma, 79.5%-1 1avM0ma 6yTa1 3epar Oyaaraas. [ 3pIuifH MEKPOCKOIHT TY VAT YHIPHIHH
cyypuH MeMOpaHbI 3y3aapan wipax (OR 23.5, 95% CI0.093-0.53, p yrra= 0.007), 3aBcpbIH 3auiH COPBIKAAT (95% CI
6.98-31.07 p yrra= 0.003) 33par eepwrient He TTLIX y3yymanr Oyypax Oalimanraii ysamgaarati 6aits. Jyraaar: beepuuii
OMOTICHIH IIMHKHUITIII33P OHOII OariaaracaH MeMOpaHO3 HE(POmaTHHH 3MIST OYTIL3YHH T3PIMHH MHKPOCKOIH
TYYATSHIPHIH CyYPHH MEMOpaHsI 3y3aapain 94.12%, 0yX31a33 COpBIKCOH TYYAT3HIRP 33.3% 00I0H CyypHH MCMOPAHET
HYXKUT 88.2% mirpu 6aitaa. Ummy HooropecuenTHitH Mukpockonua IgG 100% Oynarncan 001 xascaprsia C3 74.5%-
I, xamma 93.1%-x, mamoaa 79.5%-a separ uspu OattHa.
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Yumcema: MemOpano3 wedpomaru (MH) HB HacaHz
XYP3r4anie 1y HTHE (PPO3 XaM MM H>KAHH XaMTHIH TYT33M3IT
IDaNTraad 00Ia0T OeePHHH TYYATIHIPHIH 6BIHH Oereen
OeepHUI OHOTICHITH IMHKUITI3HA HE(PPO3 XaM IIHHKTIH
TYPBAH 6BYTOH TYTMBIH HATA oHONLTOorAnor' 2. MH uxsHxu
TOXHOIIOA MMMYHOT00yIHH G 60110H Oycaz XaBcaprblH
VYPIYVABIH XYPHMTIAJA TOTMIOH TOAOLMTYYABIH 00D
OO0JI0OH TYYATPHUPHITH XSITACaH CYJACHBI Tamapryy I33pP
CYYK JApXIIaaHbl 3HIXYY XYPUMTIANAAC YYIIITIH T3MTII
HB Iy CHbI CHHB3HTHIH YYPIY YA TYYAT3HIP33D HIBUMITHHAT
HOMAIAYYIPH 3H3 Hb IPOTCHHYPH, HE(PPO3 XaMINHHXK,
0OOPHHIA Ay TATITBIH IIMHK TAMATIIP WBpAdr.* beepHuit
OouoncuitH WHIKWIT?3 Hb MH OHOIMITOOHBI anTaH
cTaHgapr 0erees, ©BYHMH XYHIWHH 33PTHHT TOTTOOX,
SMYMITI3HUN IMHAAB3P, TOPHM COHIOX ABLAK YyXal
yyparmai.>® Uitmasc Mouron yican Xura»k Oyit 3HI
IWHKAITIHAN Tataap XHHTAC3H CyJanraa XoMc Oaifman
Hb 3H3XYY CYZAIraaHsl aKIBIH YHIICII O0IDK OalHa.

Sopuaro: beepHWit IOWiiH IIHEKIITIATIZP OHOII
Oarmaracan aHxAard MeMOpaHo3 He()pomaruitH OeepHUH
AMIAT OYTAII3YHH 00PIISITHHT CYIIaX.

Apra, apraunan: YicsH Harayrasp Tes Omuamert 2011
0HOOC 2023 OHBI XOOPOHI HUHT 12 >KHIMIH XyrauaaHpg
XHHTACIH O06PHUH OHONICHHH IIMHKIIITIIHI MEMOPAHO3
He()poTIaTH OHOIIIOIZICOH TOXHOMIIYYIA PETPOCIICKTHB
cyganraa XuitB. beepHWH OWONCHHH INMHMHXKHUITIS XHHX
YCHIH SMH3I3YH, Ta00PaTOPHITH IMHEKHITIAT OBIHHH
TYYX33C TYYB3PJISH CyAnaB. beepHuil yin ayKunaaraaHsl
OaliIbIr CHHBYHTHHH KpPEaTWHUHBI X3Mk33r33p CKD-
EPI (2021 on) ToMBEO ammuriaadH ToouoomoH TITIX-
aap BAO-HH ye maraap aHruimas. beepHmil OHOTICHITH
IMHKAIT3H/ TPIHHH MHKPO CKOTIHIH 4 OyIaITHIH apraap
(Temaroxcummue-303uH, Maccor-Tpuxpom, [TAC, GomoH
MeTtnHaMAH MOHTOIOX) OOMTOH WMMYHO(IOPCCICHT
MuKpockormmiiH 8 Oymanr (umMmyHOrmoOymmH G, A,
M, xascapreiH C3, C4, Clq, OomoH kamma, mIMOma)
MUHKAITIT™P WIdpY Oalraa eepwjIeNnTHHT CyAJaB.
Cymanraan BHPYCBIH MAapkep, XapApbIH  MAapkep,
CEPONOTHHH IMMHYKUIL33T YHAICISH xoépmordy MH-miir
yry#icras. Craructuk 6omoscpyynanteir SPSS 25.0, STA-
TA 15.0 mporpamwm ammrias T Tect, [IMpcoOHBI XH-KBaApaT
TECT, 0JIOH OynrHitH Xapsuyyaaarsir ANOVA 6onon Krus-
kal-Wallis apraap yp AyHruiiH 60I0BCpPYY AT XHIB.

Bugnmii cyganraaHsl @XIbIH apra apradiail Hb
OJIOH YICHIH OOJIOH MaHAil OpOHZ MepAeraex Oairaa
CyJairaaHbl QKIBIH &C 3YHH OypaM, SKypMyyATai
HEAIYYTH 0070BCpYymK ALIYYUC-nita Cynanraanst
&C 3YHH XAHAJITBIH XOPOOHBI 2023 OHBI 6-p capbiH 16-HBI
enpuitea Ne 2023/3-07 XypisIH MIAHABIP3I3P CyJANTAAHBI
36BIIO6POIT ABCAH.

Yp ayn: YHTO, Beepumit Tesx 2011 omooc 2023
OHBI XOOPOHZ XHHTJAC3H HHWT OeepHuilt 305 OwoncuitH
mMHKIT33r33p 51 toxmommon (16.72%) meMOpaHO3
He(pomarn oHomuToracoH. MemOpano3 He(pomarurait
OBUTOHYYIUHH AyHAAK Hac 40.6+9.3 xkua (XaMruiH
OHIep HAac 65, xaMruiiH 3amyy Hac 22 ), 3parTau 36
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(70.59%), smartait 15 (29.41%) Oatis. beepuuit OHONCHIAH
MUEKAITYY  Xuirmdx  yex 37  toxmomaon  (72.5%)
OeepHHUIT VI aXKUIIIaraaHbl anmarganryi oaicad (tTTIIX
108.96+21.20, ayugasx TTIIX 109 mu/mun/1.73m%) Gaiis.
(XycwHorr 1)

Xycmrr 1. Cygaaraana xamparacad HIiiT
OBYTOHYY/HITH IMHIJI3YIH €POHXHI Y3YY/IIT

Ysyymar n Cynﬁa;;r::nm

Hac (xwisnp) 51 40.6+£9.3
Xyiic

OMBITIHU 15 2941%

Opormai 36 70.59%
Jlapaitt uxcanr 34 66.67%
Tavxu 17 33.33%
BIKU (xr/m?) 51 26.76+3.94
beepnuit Guoricuiin 3aant

IIporeitnypu 18 34.62%

Hedpo3s xam mmx 34 65.38%
XaBaH

Xaeor razapT (HYYp, HYHUAK 28 54.90%

30BXUOP, XOJIUHH MTIAI03D)

byx Guesp 22 43.14%
XoHoruitH nICcHU yypar (T/2411ar) 51 5.15£2.99
broxuvm

Kpearwmmm (Mr/m1) 51 0.79+£0.29

Modesur (Mr/m1) 50 32.84+16.28

AnpOymuH (T/71) 51 25.68+7.10

Huifr yypar (t/1) 51 48.45£11.11

XomecTeprH (MMOIL/IT) 51 7.60£2.20

TTIHIX (vor/vum/1.73m?) 51 108.96+21.20

T'emoro6um (T/m1) 51 13.92+1.98
MemGpano3 HepomaTHitH SMHAIT3YH 51 35.35+61.54

WI3PCHA3C XOUITT OeepHUlt OHOIICH
XUIMX XYPTRIIX XyTaraa (capaap)
Taiinbap: BEXKI- Bueuiin JCuH2uiiH uHoexe,
mTIILX- Tyyoesnypuiin wyyAmuiin Xypo

beepHuit OmomcuiiH 37 aBax YeI IMHHEMKIDX
OONMOMKTOH TYYAT3HOpHHH TOO 16.51+7.82, (xamruitn
Oara-xamruiiH wx, 3-54) Oaiican. ['eMATOKCHIHH-303WH
apraap Oy JaiT XHIDK M3PIHITH MEKPOCKOTTH Xuix37 33.3%-
I TYYATSHIRP OYX3I133 COPBIDKCOH eoptunenr, 94.12%-n
TYYAT3HUPHHH XSUITAaCaH CyJACHBI CYYPHH MEMOpPaHBI
3y3aapal, MCTHHAMHUH-MeHTenex Oyaamraap 31.2%-x
cyO3mmTeNba AapXaH OYPAIHIHH Xy PUMTIIAT XOEPUIOTI0K
xapargax (double counter), 88.24%-1 cyypuH MECMOpPaHBI
HyxokunT3T (holes) eepwmenr wWIIpc H OOM MacCOH-
TpuxpoM Oymant xuixa3g 54.9%-a cnatik TecT (spike-like)
66pPWIONT WIBPCIH. [ 3pAMiiH MHUKPOCKONMUA 3aBCPBIH
sauiiH Yp3Bcad 21 (41.18%), 3aBCpPBIH 3AUIH COPBIXKAIT
15 (29.41%), cysrarnpsia arpodu 20 (39.22%)-1 wipss.
(XycHorr 2)
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XycHorT 2. beepHuii ouoncuiia 3Mrir OyT3M3YIiTH 60PLI0/IT
(rIpamiitH MIKPOCKOIIH)-HIiT TOAOPXOIiJICOH TYH

Y3yymar n Cynajaraanbl 6ydT

Owrar Oy IRy, n (%)

TyyarsHipHiiH cyypuH MeMOpaHbI 3y3aapail 51 48 (94.12%)

T'emaTokcmiH-703uH Oy TN THIH apra ¢y O3IUTen | JapxaH OypiiH 51 16 (31.37%)

XYPUMTIIAT XO&PHIOT 10k Xaparaax (doublecounter)

MerunamuH MeHre1eX Oy JAITHIH apra TyYISHIPUIH KallUBIPT KIKUD 51 45 (88.24%)

ayxuyyx (holes) mwipax

Maccon-TpuxpoM OyIanThH apraap craik (spike-like) TecT eepwient uapsx 51 28 (54.90%)

Me3zaHruitH 3¢HiH OIIIPOIT 51 14 (27.45%)

DOHJOTENH SCUHH OIIIIPOIT 51 6 (11.76%)

3aBCPBIH 3/UIHH YPIBCAIL 51 21 (41.18%)

3aBCpBIH AMiH Gubpo3

Yryit 51 36 (70.59%)
Yemat 1 (<25%) 51 13 (25.49%)
Ye mar 2 (25-50%) 51 2 (3.92%)
Ye mar 3 (>50%) 51 0
CylacHBI 66 PWISNT 51 6 (11.76%)
CyBramipsH aTpodu

Yryit 51 31 (60.78%)
Yemat 1 (<25%) 51 15 (29.41%)
Ye mar 2 (25-50%) 51 4 (7.84%)
Ye mat 3 (>50%) 51 1(1.96%)

TyyArsHIpHIiH eepwIenTT3H T0O, AyH/aK (XaMTUiH Oara-XxaMTrUifH Ux)

HuiiT OGroTicUitH MIUHKUIITI3H/L aBCaH TYYASHIIPUHH TOO 51 16.51 (3-54)
Byxa1135 cOpBUKCOH TYYITSHIDBD 51 3.42 (0-11)
XBCArumITK COPBUKCOH TYYAISHID 51 0 (0-1)
Tan capan eepwient 51 0(0-2)

I'spamitH MEKPOCKOMHUA TYYATOHUpHItH cyypuH  31.07 p y1ra=0.003) 33par eepunent Hb TTLIX y3yymaar
MeMOpans! 3y3aapar mwip3x (OR 23.5, 95% C1 0.093-0.53,  Oyypax Oaimanrait yanmaatait 6aiB. (XycHAIT 3)
p v1ra=0.007), 3aBcpbi 3auita copmxuar (95% CI 6.98-

Xyenarr 3. Dapamiin MEKPOCKOIIT TYYASHIPHITH CYYPHH MeMOpaHbI 0aiixan
0a BAO-HbBI OYITHITH XaPBIYYIAIT (TeMATOKCITIHH-3030H 0y1A/IT)

B i e g S e
N 48 3 51
BAO 1 ye mat 41 2 43
BAO 11 ye mar 6 0 6
BAO© 1II ye miat 1 2

[Tupcon Xu xBajpar = 7.5240 P ytra 0.023
Kaycxkan-Barmc P ytra 0.025

UmmyHopmoopecuent mukpockonmun 1gG  37.3%-1  Oyaaracan 6o 74.5%-1 xascaprei C3, 93.1%-1 xamma,
3+, 39.2%-1 2+, 13.7%-x 1+, 9.8%-a ynmeu toxpoaror  79.5%-a mambma OyTan separ Oymaraas. (XycHAIT 4)
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Xycmrr 4. BeepHuii ouoncuiia 3Mrir GyT3N3YIiTH 60P<LI0/IT
(mvMMyHO UTIOOpecTIeHT MHKPOCKOTN/ HUIT 8 Oyaa/aT)

e s e Dumm w PR
Mvvy HO PITIOOPECTIEHT MUKPOCKOIIUT FII3PCOH 00 puwienT, n (%)
MmvmynornoOyiua G MmmyoHOIIOOYIHMH A
(+-) 51 5 (9.80%) Ceper 51 47 (92.15%)
(1+) 51 7(13.72%) (1+) 51 2 (2.92%)
2+) 51 20 (39.21%) (2+) 51 2 (2.92%)
(3+) 51 19 (37.25%) (3+) 51 0 (0%)
MnvmyHornoOyimma M Xagcapra Clq
Ceper 51 36 (70.59%) Ceper 51 45 (88.23%)
(+-) 51 13 (25.49%) (+) 51 4 (7.84%)
(1+) 51 2 (2.92%) (1+) 51 2 (2.92%)
2+) 51 0 (0%) (2+) 51 0 (0%)
(3+) 51 0 (0%) (3+) 51 0 (0%)
Xagcapra C3 Karma
Ceper 51 13 (25.49%) Ceper 44 3 (6.82%)
(+) 51 23 (45.10%) (+) 44 7(15.91%)
(1+) 51 10 (19.61%) (1+) 44 16 (36.36%)
(2+) 51 5 (9.80%) (2+) 44 14 (31.82%)
(3+H) 51 0 (0%) (3+) 44 4 (9.09%)
Xagcapra C4 JIam6ma
Ceper 51 49 (96.08%) Ceper 44 9(20.45%)
(+) 51 1(1.96%) (+) 44 4 (9.09%)
(1+) 51 1(1.96%) (1+) 44 12 (27.27%)
(2+) 51 0 (0%) (2+) 44 13 (29.55%)
(3+) 51 0 (0%) (3+) 44 6 (13.64%)

BeepHuii eBuHHMIT AHXHBI 30BYYpPH 000X YVII
HYpyyTaap 4miIdX, IID3C XO6eCOepXer Trapax, XaBarHax,
JApaiaT HXCOAT 33p3T MIMHK TAMIAT OXAJICHIC XOWII
OeopHHH OWONCH XHIIISX XYPTIIX AYHIAK Xyramaa
35.35+61.54 cap Oaifna. beepHuii TYYArSHIPUHH 6BUHH
OHOIIUTOT/ICOHOOC XOHII XOKyy OHOICH XHHIT3C3H

(capaap) ©BUYTOHYYAMHH IMIWHKUITI3HI 3aBCPbIH 3IUHH
COPBIDKHIT WIYY @XHriIargak OatiHa, (74.6+98.43,
95% CI -90.52-20.68, p yrra= 0.002), (Xycuarr 5) FAO
Oynra3p xapeuyyaanr xuiixag I, 111 ye maranz [ ye mar
OYII3rTai Xaphlyyraxaa WYY 3aBCPbIH IUHH COPBIKAIT
wr3pd OattHa. (95% C10.411, 1.217, p yrra 0.001).

Xycmort 5. T'3p/miin MEKPOCKOIIIA apraap 3aBCPbIH 3AUIiH
COPBILKIIT 02 IMHII3Yil (MACCOH-TPHXPOM Gy1aIT)

3aBCPBIH 3IHITH COPBIZKIWIT WI3PCIH

3aBcpbIH 313/] COPBUKIITIYI

Yayywar (nyHIaxEtcTaHIAPT Xa3ailIT) (AyHOa:xKEcTaHIApT Xa3aili1T) P-yrra
N N=15 N=36
DOMHAII3YHH MMUHAK HI3PCHISC XOUITT
OeepHUIT CHOIICH XHUIX XYPTIIX 74.60+98.43 19.00+24.48 0.0024
Xyraifaa (capaap)
BA© Gymor 0.0002
TTHIX (vor/vum/1.73M?) 95.53420.77 114.56+18.97 0.0026

Tainbap: BAO- Boopruii apxaz osuun, mTIIX- Tyyoeonypuiin wyynmuiin xypo

= BF
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XOmIIRMIK: DHIXYY cyaanraaraap OHOTICHITH
MHHKAIT33133p MH OHOmMITOrICOH 6BUTOHUH Iy HIAXK HAC
40.6, eBUTOHYYAUNH AUII3HX XY BHHUT SPATTIHUYYX 9337DK,
SPArTIMUYYARA SMATIMUYYA3C 2.4 JaXUH UX TOXHOJII0K
Oaiiraa Hp Oycaa ONOH VJCBIH CyJANTaaHyyATal YOKAI
TocT3N OaitHa.>>'® TYYAr3HUPWHH IIYYJITHHH XypA
OMOTCHITH IMUHKAAT?? Xuiix yex 14 (27.5%)-x Oyypcan
Y3Yymearmdit  OaficaH 00 TIPNHHH — MHKPOCKOTIHT
TEMATOKCUIMH-303HH OyJanTaap TYYATSHIPHHH CYYPHH
MEMOpaH 3y3aapalx HIpP3X, MacCOH-TPHXPOM OVIanThIH
apraap 3aBCPBIH BAWNHH COPBIDKHIT YYCC3H Oalix Hb
TYYADSHIPUHHH IOYYATHHH Xypa Oyypaxan HeJeenk
Oaitra. Typx yiacem 2020 OHA MHHIWIATACIH TOOH
Gapumraap tapxanr 25.6%-tait Oyroy MMMyHOrn00Y IMH
A Heppomatmith mapaa MH xoépmyraapr OYpTIIracsH
Oaitna.''? Xapua Monron Ymucag 2019 ousr Gaiiamaap
Jomxuitn  He(ponoruitH kourpecc (WCN)-mitH 0O5oH
VIACHIH O6OPHHH CITTYYI X3BI3TACOH TOO OapuMmTaap
OeepHUI OHOTICHITH MHHKAUITIZHT HUlT 20.6%-Tait MH
OHOIITOTICOH Hb MIMMyHOTTOOYTHH A He()pomarn 60JI0H
Oara eepunenTeT O6epHHH TYYATIHIPUIH 6BYHHI Japaa
rypasayraapT omumurayk Oaitua. *

Pugxmii cymanaraaHsl AyHJak Hac  OOJIOH
SPIrTAHYYYAUMH JABAMTAMICAH XYHCHHH XaMaapal Hb
6MHO Hb XIBIATACIH aHxaard MH-uitH Mamerask OyH
NIMHK  YaHApPYyATaH HUHO»K Oaiicaw.™*  Ammapxax
JI. (2022 on, AHY) amxmardy MH-13#i eBuUTeHYYIHHH
90 rapyii XyBbI 6BUYHHI HWIPIX YCHHH OeepHHH VI
QXWIIIAraa X3BHHH T'PK MB3A3IICIH OakHa. ['3coH xXaami
4y OMAHUH CyJairaaHsl YP AYHII3C Y33X34 OeepHHH YHI
akuaraanbl agmaraan (3.92% THIX <60 ma/muwa/1.73
M2, 11.76% THIX <90 ma/mus/1.73 M?) TOAOPXOH XyBHAP
WYY OHOWIOTACOH OaifHa. ' DHIXyy yp AOYyH Hb
OMIHMI CyJaNraan] XaMparJcaH eBUTOHYY XapbLAHTyH
XO0XKYY OHOTICH XHIIT3CIH 0alX TOXHOJTHIT HI3PXUHIDK
Maraaryi 00JI0BY SMHAI3YHH IIHHK TIMIAT aHX IX3JICHIIC
XOHII OeepHHIT OMOTICH XMHX XYPTIJIX Xyramaa ypr Oanx
Hb O66PHUH YIII AKHUIIAraaHbl Y3YYI3ITTIH CTATHCTHKBIH
a4 xoa00Ta01 OYXHH HOJI06 AKHUTIATAAaryi O0THO.

Troyanov S. mHapem (2006 on, Kamam yic)
CyJairaaHj  TIOpAMHH  MHKPOCKONHOP  HMIPYYJICIH
CYBTaHIAp, 3aBCPHIH 3AHHH OONOH CyJACHBI TAMTIHHH
XYHIUHH 33pr33p O6epHUi eBUHHN TABWIAHT YPbIUHIAH
TaaMmarnax Oairaar xapyyicau'®!” 0a OuaHuit CyAaaraana
3aBCPBIH 3auHH (HYHOPO3 Hb 066pHHH VHI AKHILIATAAHBI
anjarnann HeleeT ! Hb OaTiaricaH.

Hxs3BumH AHXJATY MH-uitn
HMMYHO()IFOPCCUCHTHHH ~ MHKPOCKOTIMIH ~ XAMTHIH
toapon Oyxwit Oymant ®He IgG Gomon xamcaprem C3
axurnaragar.'® Auxmardy MH-g I1gG4 e Clg-r xon6ox
yaaBAPryld Tyd  HAMAAT  KACKAABIT  HADBXUKYYIdX
00MOMXKIYH. " ['3C3H XdaMi 4 KOMIUIEMEHT HIPYYIdX
MOIP3MTTHH IIMHKHITY? OYXHH JKIDKHT CyJanraaraap
aaxgarty MH-to# eBurenyyman Oara xowxkmmit Clq
XYPHUMTJIAT HI3PC3H Oaitna. ° buaumit yp AyHr3sc xapaxan
HMMYHO()IFOPCCUCHTHHH ~ MHKPOCKOTIMIH ~ XAMTHIH
tox Oymanr Hp IgG 0a xascapra C3, kamma, mmOaa
Oailican. beepHmit OWONCHIH MHIKWITH 2.92%-7
Clq Oymanr 3¢epar, 7.84%-1 (£) rapcan. Clq Oymarmanr
Hb TPOTCHHYPHHH X3MXKIITIH TOAMHIIOH XaMaapaml
akurnargaaryd. YyHui HorsH agua auxgard MH-g [gM
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6omoH [gA-aap Oymax Hb UXIBWIDH AKHTTIATAAAT OOI0BY
cyn ToaponToi Oaimar'® BumHWH Yyp AYHIIIC Y39X31
epureHYYAuUH 28.41% OonoH 5.84%-1 cyn Tomponron
IgM 6omnon IgA-aap Gyacan Oaiiraa Hb auxgard MH-sr
HITTK OaiiHa.

OHAXYY CyJaaraaHsl CyJ Tajbll OypbAaxan
CYJANraaHbl 3arBap Hb PETPOCIEKTHB CyJanuraa, HAT
TOBI XHUTIACHH Oaiiraa HE omooTHHH Oatiamaap Mouron
yacax 3esxeH YHTO-1 torrBoprolt OeepHHI OHOICHITH
IMHEKAITY? XHUTIRITIH X0a000TOH. MeH MaHai TeB
3MEKTPOH MHKpockomryit tyn MH smrar OyramsyiH
Ye IIATHBI aHTHJIAI rapraxaz TyJramaax OyH acyynman
Oomk OaitHa. XoépAyraapt, CyJairaaHi XaMparacaH
OBUTOHYYANNHH HX3HX XyBb Hb PLA2R 3cparOuentin scpar
MIAHKUITY) XHITIIryH Oalraa Hb 6prer eHIepTHH,
MaHAH TOBI XUUTA3X OONOMKI VI IMMHKUIIT3? TY T SHIXYY
CyIairaaH OPOJIYY DK TYTHIX OOOMKTYH OaiHA.

Ayrmuar: beepHuit OHONCHIH IMHMHKHUIT33T33P OHOII
OarmaracaH MeMOpPaHO3 HE()POMATHHH 3MTAT OYT3L3YIHH
T3PIHITH MUKPOCKOIIHA TYYATSHIPHITH CYYPHH MECMOPAHBI
sy3aapan 94.12%, OYX3am3> COPBIDKCOH TYYATIHIIP
33.3% 060moH cyypuH MeMOpaHbl HYXKUIT 88.2% mmpy
6aitna. UmMyHOQrropecuenTrita Mukpockomnua IgG 100%
Oymaracan 6o xascapreiH C3 74.5%-1, xamma 93.1%-a,
maM0Oaa 79.5%-x1 separ widpy OatiHa.
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Study of histopathological features
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Background: Membranous nephropathy (MN) is among the most common causes of nephrotic syndrome in adults. MN
is diagnosed in one third of cases of nephrotic syndrome on kidney biopsy. Kidney biopsy is the gold standard for diag-
nosing MN and plays an important role in determining the severity of the disease and in determining treatment decisions
and regimens. Therefore, the lack of research on kidney biopsy in Mongolia is the reason for this study.

Aim: The aim of this study was to investigate the pathological features in the kidney tissues of patients with primary
membranous nephropathy diagnosed by kidney biopsy.

Materials and Methods: A retrospective study was conducted on 51 cases of MN diagnosed in kidney biopsies per-
formed at the First Central Hospital of Mongolia (FCHM) over a period of 12 years. Renal function was calculated using
the CKD-EPI (2021) formula and classified into the stage of CKD by ¢GFR. Histopathological findings were examined
using 4 light microscopy (LM) stains (Hematoxylin-Eosin, Masson-Trichrome, PAS, and Methenamine silver staining)
and 8 immunofluorescence (IF) microscopy stains (IgG, A, M, complement C3, C4, Clq, and kappa, lambda). The study
excluded secondary MN based on viral markers, tumor markers, and serological tests. Statistical analysis was performed
using SPSS and STATA 15.0 software, using t-tests, Pearson’s chi-square tests, and multiple group comparisons were
performed using ANOVA and Kruskal-Wallis methods. The study design was approved by the Ethics Committee of the
MNUMS, Mongolia. (Ne 2023/3-07)

Results: A total of 305 kidney biopsies performed at the Kidney Center of the FCHM between 2011 and 2023 resulted in
the diagnosis of 51 cases of primary MN. The mean age of patients with membranous nephropathy was 40.6+9.3 years,
with the oldest age of 65 and the youngest of 22 years, and 36 (70.59%) were male and 15 (29.41%) were female. In the
kidney biopsy, the average number of glomeruli was 16.51+7.82 (min-max, 3-54), and by LM, 33.3% showed global
sclerosis of glomeruli by hematoxylin-eosin staining, 94.12% showed thickening of the glomerular basement membrane
(GBM), 31.2% showed double counter staining of subepithelial immune complexes by methenamine-silver staining,
88.24% showed holes in the GBM, and 54.9% showed spike-like changes by Masson-Trichrome staining. IF showed IgG
3+1in37.3%, 2+1in 39.2%, 1+ in 13.7%, and trace staining in 9.8%, while 74.5% of the cases were positive for C3, 93.1%
for kappa, and 79.5% for lambda. LM showed thickening of the GBM (OR 23.5, 95% CI 0.093-0.53, p value= 0.007)
and interstitial fibrosis (95% CI 6.98-31.07, p value= 0.003) contributing to the decrease in ¢GFR. The mean time from
the onset of the first symptoms of kidney disease to the time of kidney biopsy was 35.35+61.54 months. Patients who
underwent biopsy later (in months) after the diagnosis of the disease had a higher incidence of interstitial fibrosis (74.6 +
98.43, 95% CI -90.52-20.68, p value = 0.002).

Conclusion: The histopathological features of MN confirmed by kidney biopsy showed thickening of the GBM in
94.12%, global sclerosis in 33.3%, and holes in 88.2%. Immunofluorescence microscopy showed 100% IgG staining,
while C3, kappa, and lambda were positive in 74.5%, 93.1%, and 79.5%, respectively.

Keywords: Membranous nephropathy, Light microscopy, Immunofluorescence, Kidney biopsy, Glomerular filtration rate
(eGFR)
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