AHHOTAIUA
AUCCEePTALMOHHOM padoTsl MycakyJ/ioBoil AliHypbl MypaT0aeBHBI HA TEMY
«AMMYyHoOJI0THYeCKHE ¥ TeHeTH4YeCKHe 0CO0EHHOCTH HAOKPHUHHOM
o(pTaIBMONIATHI> HA COUCKAHUE CTeleHn JOKTOpa puirocopuu PhD no
o0pa3oBaTeabHOi nmporpamme 8D10103 — «Meauumna

AKTYaJIbHOCTDH MCCJICAOBAHUS

OunokpunHas odtanbmomnarus (DOII) — 3To 3abosneBaHue, 3aTparvBaroiee
BCE CTPYKTYpPbI U TKAHU OpOUTHI, CBA3aHHOE C AUCPYHKIMEH IIUTOBUIAHON JKee3bl U
MMEIoIlee ayTOUMMYHHYI0 mpupoy. 3adboneBaemocts DOII cocrapnser 16 ciayuyaes
Ha 100 000 >xenuH u 2,9 ciydaeB Ha 100 000 myxuuH B roxa. Odranbmonatus
BcTpevaetcs npumepHo y 50% mnarnueHToB ¢ OoJsie3Hblo ['peiiBca, B TO BpeMsl Kak y
octanbHbix HanueHToB DOII He paszBuBaercs (Smith T.J.,2016 r.). bonbmmHCTBO
ciryqaeB (80%) DO0II cazano ¢ BI', 10% - ¢ ayroummynHbsiM THpeougutom (AUT) y
SYTUPEOUIHBIX WJIM TUIOTUPEOMUIHBIX MalUeHTOB, U eme 10% - npu HOpMaJIbHBIX
YPOBHSIX THPEOUJHBIX TOPMOHOB M THpeoTponHoro ropmoHa (TTI) 6e3
ayTOMMMYyHHOI mnatonoruu B aHamuese ([demos W.U., 2015 r.). MHorouuciaeHHbie
WCCJIEIOBAHMS TOKA3bIBAIOT, YTO AKTHUBUPOBAaHHbIE B- um T-muM@ouuTsl UrparoT
KII04EBYI0 ponab B maroreHese OOIl m apyrux ayTOMMMYHHBIX 3a00JI€BaHMIA,
MHHUIIMUPYS KacKall ayToMMMyHHbBIX peakiuii (Pan Y., 2021 r.; Negi S.,2023 r.).
Opnako wu3-3a  MHoOrogakrtopHod stuonoruu, mnartoreHes JOIl  ocraercs
HEJOCTATOYHO W3YUYEHHBIM.

Wutepnetikun 17 (IL-17) sBisercs KIOYEBBIM IIUTOKMHOM, B OCHOBHOM
BbIpabatbiBaeMbiM T-xenmepamu 17 (Th17). B HopmanbHON Gu3HOIOTHN YeTOBEKA
JaHHBIA LUTOKMH HWIPaeT 3alllUTHYI0 pPOJb OT OaKkTepualdbHBIX U TI'PUOKOBBIX
uHQEKIUd, OJHAKO THUMEPHPOAYKIMS 3TOro Oelka MOXKET TMPUBECTH K
MMMYHONATOJOTMYECKUM 3a00JeBaHusIM. B maTorenese ayToMMMYyHHBIX MATOJIOTHM,
O/  BIMSHUEM  pa3HbIX  LMUTOKMHOB, T-cympeccopeli u  Thl  kietku
npeoOpazoBbiBatoTcs B KieTku Th1-Th17 u Treg-Thl7, koTopble GyHKIMOHUPYIOT
kak Th-17, cunrtesupys Oenmox IL-17, TeM cambIM ycyryOmsisi ayTOMMMYHHBIH
nporiecc (Jiang M., 2022 r.). Jlanee cuntesupoBanHbii [L-17, cBs3bIBasCh ¢
pelenTopamMm, aKTHBHPYET TpaHCKpumniuoHHble Qaktopel (NF-kB, Act-1),
ctumynupytone tpanckpunuuio MPHK npoBocnamurensubix nmutokuHoB. (Lu Y.,
2022 r.; Tackuna E.C., 2019 1.).

WNurepneiikun-38  (MJI-38), wimeHn  cemeiicTBa  HMHTEpJIEHKUMHOB-1 ¢
IIPOTUBOBOCIAJIUTEIBHBIMA CBOMCTBAMHU, SIBJIIETCS BaXXHBIM IUTOKUHOM, BIUSIOIIUM
Ha ayrouMMyHHOe Bocniasienue. MJI-38, cBs3biBasich ¢ penenropamu 1L-36R, IL-1R1
u IL-1RAPL1, uarubupyer cBsi3bIBaHNE arTOHUCTUYECKHUX JIUTAH/IOB U MOCIIEAYIONINE
CUTHaJbHBIE MYTH, OKa3bIBasl MpOTHBOBOCHANUTENbHOE neiicTBue Ha PBMC, THP-1,
Mo u JIK. On Takxke noaasnsier aktuBauuio U @ynkiuio Thl u Thl7, ctumynupys
pacmupenue Treg (Mora, J., 2016; Yuan, X.L., 2016). Oanako ponr NJI-38 B
Pa3BUTUU ayTOMMMYHHBIX 3a00JIEBaHHI M €ro KOJIMYECTBEHHOE BBIpAXKEHUE MPU
DO0II u3zyueHsl HEIOCTATOYHO.

B coBpeMeHHON MenMIMHE XOpOIIO U3y4aeTCs TOYEYHbIE MYyTAallUi B TeHax
KOJUPYIOIIUX OCHOBHBIX O€NKOB, NJisi BBISIBICHUS MApKEPOB M MPOTHO3a TEUEHUS
TSOKEIBIX (OpM  pa3iaM4HbIX Marojorudyeckux mnporeccoB. [lo manabiM GWAS,
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noumopdusm B reHax NJI-17 u NJI-38 dheHOTUNIMYUECKU TPOSBIISIIOT aCCOIUALIMM C
KIIMHUKOW pa3nmuuHbix 3a0oneBannu (Cai T. 2022 r.; Monnet, D., 2012r.; Rahman,
P., 2006 r.; Sims A.M., 2008r.; Xu H. 2016 r.; Yamamoto-Furusho J K., 2011 r.;
Gao, Y., 2015r.). Onnako, uccienoBanuii mpu D011, cBa3aHHbIe ¢ TOTUMOPHU3MOM
B TEHETUYECKUX CTPYKTypax 3TUX 6enkoB oueHb mano (UJI-17), u gaxxe oTcyTCTBYIOT
mupoBoit auteparype (MJI-38). CnegoBarenbHo, HCcCIeOBaHUE YPOBHEN IUTOKUHOB
NIJI-38 u WJI-17 B pa3nuyHbiX OWONOTMYECKUX IKHIKOCTAX M TKaHAX TpU
opOUTONATHH, a TAKXKE MX CBS3b C KIMHUYECKOW aKTUBHOCTHIO U TshkecThio DOII,
MO’KET IPEJOCTaBUTh HOBYIO MH(POPMALUIO O MEXaHU3Max 3a00JI€BaHUS U OTKPBITH
OyTU [ HOBBIX TEpPANEBTUYECKMX NOAX0A0B. HakoHel, u3yueHue acconuanui
reHernyeckux noaumoppusmoB ¢ SOOIl Moxer cHnocoOCTBOBAaTh BBISABICHUIO
TEeHETUYECKUX MAapKEpOB PHUCKa Pa3BUTHS TSKENbIX (OpM 3a00J€BaHUs, YTO BaKHO
JUIS paHHEW TUarHOCTUKU M MHIUBUIYaIU3aluH MOJX0A0B K JICUECHUIO.

B coBOKymHOCTH BBINIECKAa3aHHOTO HaMu ObUla cQOpMyIHpOBaHA IENb U
3aJlayd UCCJENIOBAHUS, KOTOPbIE MOAYEPKHBAIOT AKTYaJIbHOCTh U HEOOXOJMMOCTH
JAHHOTO WCCIEIOBAaHUA JUIS  YIYYIICHHS [OHMMAaHHS HMMYHOTE€HETUYECKON
perymsinun D0I1.

eab ucciaenoBanus

VY cTaHOBUTh UMMYHOJIOTHUECKHE U TEHETHUYECKUE OCOOCHHOCTU 3HIOKPUHHON
oTasbMONaTUU U pa3padoTaTh NPOrHOCTUYECKYIO MOJIENb KIMHUYECKOrO TEUEHUS.

3agaum uccie10BaHusA

1. W3yunTh KIMHUYECKUE TPOSIBICHUSA DSHIOKPUHHOM O(TalIbMONATHH C
y4€TOM IIOJIOBO3PACTHBIX OCOOEHHOCTEH, CTaAuM AaKTUBHOCTHU M  TSIKECTU
3a00JIeBaHUS.

2. Ompenenuts ypoBHu IL-17 u IL-38 B Ouosornueckux cpenax M TKaHIX
(cbIBOpOTKa, crle3a, KJIeT4aTka) B 3aBUCUMOCTHM OT AaKTUBHOCTH M TSKECTU
SHAOKPUHHON O(TaNIbMOIATHH.

3. O6ocuoBarb ponb IL-17 wm IL-383 B mnartoreHese SHIOKPUHHON
o TasbMONATUN TOCPEACTBOM UMMYHOTUCTOXMMHUYECKOTO aHAJIM3a UX SKCIIPECCUU B
YKUPOBOU TKAHU OPOUTHI.

4. N3yunTh BIUSHUE T'€HETUYECKUX MOJUMOPPU3MOB, Koaupyromux IL-17 u
IL-38 ¥ yCTaHOBHUTH KX ACCOLUMALMIO C AKTUBHOCTBIO M TSKECTHIO SHIAOKPUHHOU
o TaIbMOIIATHH.

5.PazpaboTaTh  MPOTHOCTHMYECKHE  MOJCIM  KIMHHUYECKOTO  TCUCHUS
SHIOKPUHHON O(TaTbMONAaTUM HAa OCHOBE NEHETHYECKHX M MMMYHOJIOTUYECKUX €€
0COOEHHOCTEH.

HayyHast HOBU3HA HCCJIEI0BAHMS

1. BersaBieHa B3auMocBsi3b Mexay IL-17 u IL-38 ¢ akTUBHOCTBIO U TSKECTBHIO
OO0II, 4yro mnoxaTBEpkIaeT HuX pojib B maroreHese 3aboneBanus (p=0,01).
(CBHIETENBCTBO O BHECEHMHM CBEJCHUM B TOCYJAPCTBEHHBIM peEecTp NpaB Ha
00BEKTHI, oxpaHsemMoe aBTopckuM mpaBoM Ne 43609 ot 06.03.2024 r.). IIpu sTom IL-
38 BBICTyMAeT KaK NOTEHIIMAIbHBIA OMOMapKep Juis ornpeaesieHns akTuBHocTH JOI1.

2. KoppemsauuonHass cBsi3b ypoBHer IL-17 u IL-38 ¢ ayromMMyHHBIM
MPOIIECCOM npu SHJIOKPUHHON odTambMONnaTun ObLIa 000CHOBaHa
UMMyHorucroxumuueckuM a"anuzoMm (p=0,001). (CBupaetenbcTBO O BHECEHUU
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CBEJICHUN B TOCYJApCTBEHHBIH peecTp MpaB Ha OOBEKTHI, OXpPaHSIEMOE ABTOPCKUM
npaBom Ne 43185 ot 16.02.2024 r.).

3. BrmepBsie ycTaHOBIEHBI acconuanuud noiaumopgusma rs7570267(1L-38) ¢
akTUBHOCTBIO (p=0,02) u TspxecThio (p=0,008) ayTroummyHHoro nponecca npu JOI1.

4. BrepBble BBISBICHBI acconmanuu nomuMmopdusma rerna rs3811058/1L-38 ¢
pazsutuem OOIIl (p=0,02, OR(CI) -2.7 (1.2; 6.4)) y manueHTOB €BPOIECOUTHOMN
THUYECKON TPYIIbI, YTO MOATBEPKAAET BIUSHUE T'€HETHYECKOro (Qakropa Ha
pa3BUTHE TAaHHOTO 3a00JIEBaHUS.

5. BriepBbie pa3zpaboTaHbl MOJENIM MPOTHO3UPOBAHMS KIMHUYECKOTO TEUCHUS
M0 AaKTUBHOCTU M TSDKECTH DSHIOKPUHHOW odTaibMonaTUH (CBUAETEIBCTBO O
BHECEHHMH B TOCPEECTp MpaB HA OOBEKTHI, OXpaHsieMble aBTOPCKUM IpaBoM Ne 44256
oT 01.04.2024).

IIpakTHyeckasi 3HAYMMOCTD TUCCEPTANUOHHON PadoThI

1. Onpenenenune konuentpauu 1L-17 u IL-38 B TkaHIX OpOUTHI CIOCOOCTBYET
NOBBIIIEHUIO 3((PEKTUBHOCTH TU(DPEpeHINATIBHON TUAarHOCTUKU W JICYEHUS
aTunu4HbIX popm D011

2. BeuaBnenme IL-38 kak moreHnmamsHOTO OMoMmapkepa aktuBHocTH DOl
OTKPBIBAET MYTh JUIsl pa3padOTKN HOBBIX JUArHOCTUYECKUX UHCTPYMEHTOB, KOTOPBIE
MOTYT YOPOCTUTh W YTOYHHUTH MPOLECC MOHUTOPUMHIAa U OLEHKU TKECTU
3a00J1€BaHUSI.

3. MHccnepoBaHue B3aMMOCBSI3M MEXAY LUTOKMHAMH M KIMHUYECKUMH
nposiBienusiMu - DOl MoxeT mnpuBeCTH K pa3pabOTKe HOBBIX TapreTHBIX
TEpaneBTUYECKUX TOJXO0JOB, HAMpaBIEHHBIX HAa KOPPEKIMIO jJucbanaHca B
VIMMYHHOU CUCTEME.

4. OmnpepneneHue CBA3M MEXIy TeHeTndeckumu nomumoppusmamu u D0l
00ecreunuT OCHOBY ISl IEPCOHATM3NPOBAHHOTO MOJIX0/1a B JICYEHUU U BO3MOXKHOCTHU
JUJIl TEHETUYECKOTO KOHCYJIbTUPOBAHMUS MAUEHTOB ¢ puckoM pa3Butus JOI1.

5. Pa3pabotka  monenei KJIIMHUYECKOT'O TEYECHUS SHJIOKPUHHOMU
o(TasbMONATUXA TIOMOTAET MPOTHO3UPOBATh UCXOJ 3a00yieBaHUS U CHOPMHPOBATH
TaKTUKYy JedeHus y mnanueHtoB ¢ JOII, uyTo cnocoOCTByeT mNpeaoTBpalIEHUIO
OCJIO)KHEHHI o(TambMOnaTuu.

OcHOBHBI€ M0JIOKEHHSI JUCCEPTALMU, BBIHOCUMbIE HA 3aIUTY

1. Knunanueckoe TeueHne SHIOKPUHHON 0(TaaTbMONATHH COMPOBOXKIACTCS
aKTHBAaLIMEW ayTOMMMYHHOT'O OTBETA, BKJIIOYAKONIEr0 N3MeHEeHE KoHIeHTpauuu NJI-
17 u NJI-38. YBenuuenue ypoBHs IL-17 u canxenue 1L-38 B Gmosiorudeckux cpeaax
U TKaHAX (KpOBb, Cje3a, KJIETYaTKa) SBISIIOTCA KOJMYECTBEHHBIMH MapKepaMu
AKTUBHOCTHU Y TIPEIUKTOPOM TSHKEIIOTO TEUCHHSI DHIOKPUHHOM o(TambMonaTuu.

2. ['enetnueckue Bapuanuuu rs7570267 (IL-38) ABIAIOTCA pUCKOM pa3BUTHS
0oJiee TSKEIOTO MPOSIBICHHUS SHIOKPUHHOM OQTaIbMOIATUM, YTO TMOATBEPXKIACT
pOJIb TEHETHYECKUX (paKTOPOB B maToreHese 3adoseBanus. [lomumopdusm rs3811058
(IL-38) accouupoBaH ¢ pa3BUTHUEM HHIOKPUHHOW O(TaNIbMONATHU Y MAIUCHTOB
€BPOIEOUTHON 3THUYECKON TPYNIbI ¢ UCHYHKIMEH IUTOBUIHON KEIE3bl.

3. [IporHocTHUecKMe MOJAEIU KIMHUYECKOTO TEUYCHHUS DHIOKPUHHOU
o(TaTbMOIATUH TO3BOJISIOT BBISBIISITH MAIIMEHTOB C aKTUBHOW (POPMOMN U TSKEITBIM



TeyeHueM 3aboseBaHus, oOecrneurBasi CBOEBPEMEHHOE HAYallo JICUCHUS U
MpeAoTBpaliasi OCJIOKHEHHS CO CTOPOHBI OpraHa 3peHHs.

BoiBOABI

1.BeisiBiieHbI OCOOCHHOCTH KJIMHMYEeCKUX mposiBiaeHuir DO0Il, B wactHOCTH,
npeoOIaanne: TUIEPTUPECONTHON MAaTOJIOTHH IMUTOBUIHON skene3nl (78,8%), muir
»eHckoro noina (70%), gamie B Bo3pacte 25-57 net (60%), ¢ mpu3HaKaMu CUHApPOMA
cyxoro rnaza (95%), orekoMm mnepuopouTanbHbix TKaHel (90%), yBenudeHUuEeM
rJ1a30/BUraTeabHbIX MBI (63%), BBIpaXXEHHBIM 3K30(TaTbMOM U YMEPEHHOU
TsoKecThio (60%), petpakiueit Bex (57%), aktuBHOM (hopmoit (56%), moBbIIIEHHEM
BT'J1 (52%), orpannueHreM MOABUKHOCTH I1a3HbIX 10710k (51%).

2.Yposenb WUJI-17 B kpoBH, clie3e U KJIETYATKE Y MaMeHTOB ¢ akTuBHON DOII
OBl 3HaunTENbHO BhImIE (13,77+5,65, 37,21+£8,84 u 24,34+6,87 COOTBETCTBEHHO) IO
cpaBHeHnio ¢ HeaktuBHoM OOIl  (3,93+0,94, 20,52+521 wu 16,81+6,97
cootBeTcTBeHHO) (p=0,01). B oTnmume ot 3toro, ypoens IL-38 B ChIBOpOTKE, clie3e
u kjeryatke npu aktuBHOU DOII ObU1 3HaunTeNnbHO HUKE (8,97+£6,31, 12,55+6,32 u
9,23+6,78 COOTBETCTBEHHO) 110 CpaBHEHHUIO C HeakTuBHOW (¢opmorr DOl
(17,45+7,92, 24,13+7,55 u 20,18+5,23 coorBeTcTBeHHO) (p=0,01).

Conepxkanune WMJI-17 moBsimasioch B 3aBUCUMOCTH OT Tsbkectu ODOII: ot
6,4+0,6 (nerkas crenenb) A0 8,9+0,9 (ymepeHHas), nocTuras MakCUMyMa MpH
TspKenou crenend (15,1+7,2), uro B 2,5 paza Beie, uem MJI-38 (6,2+0,6).

3. T'ucronormyeckoe U UMMYHOTHUCTOXMMHYECKOE HCCIEIOBAHUE OPOUTAITILHOMN
KUPOBOM TKaHU moATBepxkaaeT yBenuueHue WMJII-17 u ymensmienue WJI-38 y
nareHToB ¢ DOII (p<0,05). [Ipu 3ToM oTMeuaeTcst ymepeHHas koppessius 1L-17 (r
= 0,3, p=0,14) u IL-38 (r = -0,433, p = 0,030) ¢ xkiIuHHYeCKOM aKTHBHOCTHIO DOII,
YTO YKa3bIBA€T HA UX KIIOYEBYIO POJIb B MOJAYJSLHUHA BOCHAJIUTEIBHOIO OTBETA KaK
OCHOBHOTO 3BeHa narorexesa JOI1.

4.T'enetrueckue Bapuanuu B rene rs7570267 (IL38) cratucTudeckd 3HAYUMO
cBs3aHbl ¢ akTuBHOCTHIO (OR =0.47, p=0,002) u Taxectoio (X?=13,9 p=0,008)
SHIOKPUHHON  O(TaIbMONATHU, YTO TMOJATBEPXKIACT BIUSIHUE TIE€HETHUUYECKUX
(hakTOpOB Ha KJIMHUYECKHUE MIPOSIBIICHUS O(PTaTBMONIATHH.

5.Pa3paboTtanbl NPOTHOCTUYECKUE MOJEINW KIMHUYECKOTO TEYEHUs TIO0
akTuBHOCTH u Tsokectn ODOIl, Ha OCHOBE JepeBa pEIIEHWd C YYETOM
MMMYHOJIOTUYECKUX, TCHETUYECKUX U KIMHUUYECKUX TapaMeTpoB. UyBCTBUTEIBHOCTD
MOJIEIM aKTUBHOCTH cocTaBiigeT 95,7%, Monenu TsokecTtH - 75%, oOmias TOYHOCTH
nporHo3upoBanus — 80%.

Anpo0auus pe3yJibTaTOB JUCCEPTALMHA

OcCHOBHBIE TIOJIOKEHUSI ¥ PE3YJIbTATHI JUCCEPTAMKA ObUTH MPEICTABICHBI Ha
CJIEAYIOIINX MEPOIPUATHUIX

-  Mexnynaponnas  koHbepeHius — «Tpamunuu W WHHOBAllMM B
oprameMonorun» k 90-meruro KasHUM I'b, 22-23.09.2023, Anmatel. Joxmnan:
«Ocobennoctu NJI-17 B marorenese 3HAOKPUHHON 0P TaTEMOIIATUI.

- Kondepenmus ¢ MexayHapoaHbIM ydacThueM «CTpaTernueckue mpoOeMbl
coBpemeHHoi odtanbmonorun PK. Ilytu ux pemenus», 31.05.2024, Anmatsi.
Hoxnan: « MMyHOI0THYECKHE OCOOCHHOCTH YHAOKPUHHON OPTaTbMONATUN.



- 3aceganue Hayunoro Komwurera mno HampaBieHH0 «XUPypruueckue
3aboneBanus» HAO «KasHMVY» um. C. JI. Achenmusaposa, Ne6, ot 03.05.2024,
AJMAaTBHL.

- 3acemanne YueHoro coeeta HAO «Kazaxckuil  HalMOHaJIbHBIN
meauHckuit yauBepcuteT umenu C.J[. Acpenauspona», Nel0, ot 28.03.2024 r.

- 3aceganue Haydunoro cosera no crienmanbaoctd 801010103 - «Menummaay
KazaxcTaHCKOTO MEIWIIMHCKOTO yHUBEpcuTeTa «BpIcmias mikona oOIeCTBEHHOTO
3npaBooxpaHeHus», Ne2, ot 20.02.2025 r.

I[Iyoankanuu mo Teme qUCCEPTANNH

[To Teme muccepranuu onyOJMKOBaHO 8 Hay4YHBIX pabOT, BKJIOYas: 2 CTaThU
B KypHanax 0a3bl nanHbix Scopus (CiteScore 2.8 B Scopus, npouentuns 59% B Int
Ophthalmol., 2023-2024); 3 B xypHajgaX, BXOQAIMX B IlepeueHb H3TAHMIA,
pekoMeHI0oBaHHbIX KomureroM 1o obecneyeHuto KadecTBa B cdepe HAyKH H
Bbiciiero ooOpasoBanuss MHBO PK; u 3 aBTOpCKHX CBHAETENBCTBA O BHECEHUU
CBEJICHUH B TOCYJApPCTBEHHBIM peecTp MpaB Ha OOBEKTHI, OXpaHSEMbBIE aBTOPCKUM
IPaBOM.

BHeapenne pe3yJibTaTOB B PAKTHKY

PesynbraThl mccrmenoBaHUS BHEAPEHBI B MpPakTHKYy Kaszaxckoro HaydHO-
HCCIIEIOBATENIbCKOTO HMHCTUTYTa Tia3HbiXx Oosiesnerd (Nel35, 18.03.2025 r.),
Wuctutyta sHaokpuHoiorum (Ne2, 03.03.2025 r.), AnMaTUHCKOW 0O0JacTHOU
MHOTOMPO(PMIBHOW KIMHAYECKOW OOJBHUIIBI, a Takke B YYeOHBIH Tmpolecce
dakynpTeTa MEOUIMHBI U 37paBooxpaHeHus Kazaxckoro HaIMOHAJIBHOTO
yHUBEpCUTETA UMEHU alib-Dapadu.

JIMYHBIN BKJIAJ J0OKTOPAHTA

ABTOp aKTHBHO Y4YacTBOBaja BO BCEX ATamax MCCIEIOBAHUS: OT OCTAHOBKHU
1IN ¥ 33724 10 TEOPETUUECKOM U MpaKTUYeCKon peanu3anuu. [IpakTudeckas 4yactb
BKJIIOUaja B ce0si cOop Marepuasa, BKIroYas Oecebl ¢ MaleHTaMu JJIsl TTOJTyYeHUs
WH(OOPMHUPOBAHHOTO COTJIacHs, COOp aHaMHe3a, TMPOBEICHHE WHCTPYMEHTAIbHBIX
WCCJICTIOBAHNM, HHTEPITPETAITNIO TAHHBIX, & TAKKE BHITIOJHEHNE UMMYHOJIOTHYECKUX,
UMMYHOTHCTOXHMHYECKUX M TCHETHUCCKHX HCCIICIOBAaHUN. ABTOP TakXe IMPOBEa
JUTEPATYpPHBIA 0030p MO TEeMe HCCIeAoBaHUs, co3fana 0a3y MaHHBIX, IMPOBEa
CTaTUCTHUYECKYI0 00pabOTKy JaHHBIX, MPOWHTEPIIPETUPOBATIA PpPE3yJbTaThl U
pa3paboTana IpOrHOCTUYECKYIO MOJIENb.

O0beM U CTPYKTYypa AUCCEPTALNH

Hucceprammst uznoxeHa Ha 115 cTpanuiax MammHOMHCHOTO TeKcTa 0e3
ydeTa MPUJIOKEHUH W COCTOMT W3 CIHCKAa COKpAIleHWH W 0003HAUCHUM, BBEICHUS,
o030pa JUTEepaTyphl, OMUCAHUSI MATEPUATIOB U METOJIOB, PE3YyJIhTATOB COOCTBEHHBIX
WCCJICIOBAHNM, 3aKJIFOUCHMSI, BKIIFOYAIOIIETO BBHIBOJIBI, TIPAKTUUYECKUE PEKOMEH AN
U CHHUCOK JtepaTyphl. Paborta wmmoctpupoBana 26 pucyHkamu, 23 TaOIHIIamu.
bubmuorpaduueckuit ykazarenb BKItodaeT 177 KICTOUHUKOB.



MycakyaoBa Aiinypa MypaTt6aeBHaHbIH ""JHAOKPUHII 0PTAIBMONATUAHBIH
HMMYHOJIOTHSUIBIK K9HE TeHeTHKAJIBIK epeKIIeTiKTepi" TaKpIpbIObIHAA
8D10103 — "MeauuuHa'" 6ijim 6epy 6araapaamacsl 6oiibinma ¢pusocodpus PhD
JdPesKeciH ayra apHAJFaH JMCCePTANUSIIBIK KYMBICHIHA
AHIAATIIACBI

3epTTeyniH 03eKTiJIiri

OunokpunAik opramemonatus (DOI]) - kankaHma 6e31HiH TUCHYHKIUACHIMEH
OailJIaHBICTBI XKOHE ayTOMMMYH/IBIK CHUIIATKa Me, OpOUTAaHbIH OapJiblK KYPbUIBIMIAPhI
MeH TiHaepiHe acep ereTiH aypy. JOII xkwuiniri xbuisiHa 100 000 oifenre makkanaa
16 xarmaiiael xxoHe 100 000 ep amamra 2,9 xarmaiiasl Kypaiiasl. OdranpmonaTus
['petiBc aypysl (I'A) 6ap HaykactapasiH mamaMen 50% -biHAa Ke3ecel, all KalFaH
Haykactapaa OJOIl pmambimaiiner (Smith T.J., 2016). DO0Il xargaitnapbiHbIH
kenmiiri (80%) I'A-men, 10% - syTupeouaATs HEMece TUIIOTHPEO3bl HayKacTapaa
aytoummyHasl TupeounutneH (AWUT) xone Ttarel 10% -ma ayTOMMMYHJBIK
MaToJOTUACKl KOK KaJKaHIia O€3iHIH TOpMOHAaphl MEH KajlKaHila 0e3ni
pIHTaaHAbIpaThiH TOpMOHHBIH (TSH) kaneinTel neHrediiMen OaitmanwicTsl (JlenoB
N.N., 2015). Kenreren 3eprreynep OencenpipuireH B sxone T num@ouutrepiHin
ayTOUMMYH/bI peakuusiiap kackaabiH O0actailteiH DOII sxoHe 0acka ayTOUMMYH/bI
aypyJap/blH MaTOreHe31H e eIyl pes arkapaTeliHbIH KepceTeal ([1an FO., 2021;
Heru C., 2023). JlerenMeH, OHBIH KON (haKTOpJIbl 3TUONOTHsICKIHA OaitanbicThl DOI1
MaToreHes31 oI Jie a3 3epTTelreH.

Wutepnetikun 17 (IL-17) - wnerizinen T-xemmep 17 (Thl7) sxacymamapbl
OHIPETIH Heri3ri HUTOKWH. KanmbinTel agaM (U3HMOIOTHACHIHIA OYJ ITUTOKWH
OaKTepUsUIBIK JKOHE CaHbIpayKyIaK HH(EKIMsUIapblHA Kapchl KOPFaHBIC POJIH
aTKapaapl, OlpaKk OYJI aKybI3[IbIH TUIEPIPOIYKIUICH HUMMYHONATOIOTHUSIIBIK
aypyjapra oKelyl MYMKIH. AyTOMMMYHJbI MaTOJOTHUSIAPJbIH ATOTCHE31H e
OpPTYPJIl MUTOKMHEPiH acepineH T-cynpeccopaap Men Thl xacymamapsr Th1-Th17
xoHe Treg-Th17 xacymanapeina aitHanaasl, onap Th-17 kei3mertin atkapansi, 1L-17
aKybI3bIH CHHTE3/I€Hll, OChUIaiIlIa ayTOMMMYHIBIK nporecTi kymentenl (Lzsa M.,
2022). Opi Kapaid, cunrteznenred NMJI-17 peuentopnapmen OaiinaHbIChIl, KaObIHYFa
Kapchl mutokuHAepAiH MPHK TpaHCKpUTIIIMSCHIH BIHTATAHABIPATHIH TPAHCKPHUIIIINS
daxTopnapeid (NF-kB, Akt-1) 6encenaipeni (JIy 1O., 2022; Tackuna E.C., 2019).

KabObinyra Kapcel KacueTTepi Oap UWHTEpIeHKUH-1 OTOACHIHBIH MYyIIeci
Wnrepneiikun-38 (MJ1-38) ayronMMyH 161 KaObIHYFa oCep €TETIH MaHbI3Ibl IUTOKUH
oomen TaObutanbl. 1L-38 IL-36R, IL-1R1 xome IL-1RAPL1 penenroprapeiMeH
Oaitmanbicy apkpuiel PBMCs, THP-1, Mo xone DCs kaObiHyFa Kapchl ocepiep
KOPCETE OTBIPHIIN, arOHUCTIK JTUTAHTaPAbIH OalIaHBICYbIH dKOHE KEHIHT1 CUTHAJIBIK
x)onaapael Texeiiai. On connaii-ak TpertiH keHewiH bIHTanaHablpaThiH Thl sxoHe
Th17 Gencenaipyin »oHe KbI3MeTiH Oacanwsl (Mora, J., 2016; Yuan, X.L., 2016).
JlerenmeH, ayTOUMMYH/IBI aypyiapAbsiH AamybiHaarsl MJI-38 peni sxone onbiH DOI1-
JIaFbl CaH/IBIK KOPIHICI )KETKIIIKTI TYP/IE 3€pPTTEIIMETEH.

3amaHayd MeEIUWIIMHAJAa MaHbBI3Abl aKybI3JapAbl KOJITAWTHIH TEHACP/IIH
HYKTEJIIK MYyTalusJiapbl MapKepjep/li aHbIKTay >KOHE OpTYpJll MAaTOJOTHUSUIBIK
IpoLecTepAlH ayblp (QopManapblHbIH arbIMbIH OOJDKAy YIIIH aKChl 3€pTTEJTEH.
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GWAS nepektepine coiikec, IL-17 xone IL-38 renaepinaeri moaumopduzMaep
OpTYpJL aypyNapAblH KIWHUKAIBIK KOPIHICIMEH (EHOTHNTIK AacCOMAIMSIIAPIbI
kepcetemi (Cai T. 2022; Monnet, D., 2012; Rahman, P., 2006; Sims A.M., Xu J.K.,
2011; Tao, HO., 2015). JlereameH, Oy  OEJOKTOPABIH TE€HETUKAJIBIK
KYpbUIBIMAApPBIHAAFGl TouMopduammen Oaitnanbictel DOII GolibiHIA 3epTTEYIep
oete a3 (IL-17) >xone omap TinTi anmeMaik oacobuerre me koK (IL-38). Conmpikran
opOUTONaTHSIIaFbl SPTYPJIl OHMOJIOTHSUIBIK CYHBIKTBIKTap MeH TiHaepaeri NJI-38 sxone
WNJI-17 1muTOKUHAEPIHIH JEHreHiH 3epTTey, COHJal-aK oJapAblH KIWHUKAJIBIK
oencenauniknen xoHe OOIl  ayblpiblFbiIMeH  OaliaHbICHl  aypylblH JaMmy
MEXaHU3MJIepl Typajibl jKaHa akmapaT Oepim, jKaHa TepanusIbIK TICUIIEpre KOl
alrybl MYMKIH. AKBIpbIHAA, TEHETUKAIbIK mnoiaumopdusmaepain IOIl-men
OailylaHbICTapbIH 3€pTTEY aypyAblH ayblp TYPJEPIHIH JaMy KaymiHIH T€HETHUKaJbIK
MapKepJIepiH aHbIKTayFa KOMEKTeCyl MyMKiH, OyJ1 epTe TUarHOCTUKAIAy XKoHE eMCY
TOCUIIEPIH JapalaHAbIpy YIIIH MaHbI3/IbI.

Xorappina alTbUIFaHIAPABl €CKEpE OTBIPBIN, 013 3€pTTEYJIH MAKCaThl MEH
MIHJETTEPIH TYXKBIpEIMAAABIK, onap ODOII-HBIH MMMYHOTCHETHKAIBIK PETTETyiH
TYCIHY/I1 )KaKcapTy YLIIH OChl 3epTTEY/I1H ©3EKTUIII MEH KaKETTUIITH aTal oTTI.

3epTTeyaiH MaKcaThI

DHIOKpUHAI OPTaTbMOTATUIHBIH WMMYHOJOTHSUIBIK JKOHE TEHETHKAJIBIK
cUTIaTTaMajJapblH aHBIKTAY >KOHE KIIMHHUKAIBIK aFBIMBIHBIH OOJDKAMIBIK MOJEIIH
xKacay.

3epTTey MaKcaTTapbl:

1. DHJIOKpUHIIK 0(TaIbMOIATUSHBIH KIMHUKAJIBIK KOPIHICTEpIH JKac,
YKBIHBIC, OCJICEHIITIK KE3€H] KOHE aybIPJIBIK JopeKeciHe OaliIaHbICThI 3ePTTEY.

2. DHJIOKPUHIIK O(TATbMOMATUSHBIH OCJICEHAUIIIT MEH aybIpJIbIFbIHA
OailylaHbICTBI OMOJIOTUSIIBIK MaTepHaliiapaarbl (capbicy, >kac, kietdarka) WJI-17
xoHe NJI-38 neHreitsiepin aHbIKTAy.

3. OpOutaneik Mait TiHiHgeri WJI-17 xonme WJI-38 »skenpeccusicblH
UMMYHOTUCTOXMMUSUTBIK ~ Tajjmay  apKbUIBl  SHIOKPUHAIK  odTambMomnaTus
MaTOreHe31HAEr1 POJIiH HEeTi3/ey.

4, NJI-17 xone WNJI-38 KOATAaWUTHIH TEHETUKAIBIK MOIUMOPIUIMAEPAIH
oCepiH KOHE OJapliblH AHIOKPUHIIK O(TaIbMONATUSHBIH O€JNCeHIUIIrT MEH
ayBIPJIBIFBIMEH OalTaHBICHIH 3EPTTEY.

5. DHJIOKPHUHIIK o¢TaTbMONATUSHBIH F€HETUKAJIBIK JKoHE
UMMYHOJIOTHSUIBIK €PEKIICNIKTEpIHEe HET137eJI€ OTBIPHIT, KIWHUKAIBIK aFbIMBIHBIH
OomKaMIBIK YITUIEPIH XKacay.

3epTTreyaiH FHIIBIMHU KAHAJIBIFbI:

1. NJI-17 men WJI-38 apaceinga DO0I1 GenceHainiri MEH aybIpJbIFBIMEH
OailJIaHbICKI AHBIKTAJBI, OVJI OJIAP/ABIH aypyAbIH MAaTOTCHE3IHET1 POJIIH pacTalbl
(p=0,01). (ABTOpPJBIK KYKBIKIIEH KOpFaJlaTblH OOBEKTUIEpre KYKBIKTapIblH
MEMJIEKETTIK Ti3UIIMiHE MamiMeTTepl eHrizy Typaibsl 06.03.2024 xpuirsl No43609
kyonik). byn skarmadina MJI-38 DOII OenceHairiH aHbIKTAay YIIIH MOTEHIIAAJIBI
OromapKep peTiHE OpPEKET eTeIl.

2. NJI-17 xxone NJI-38 neHreisiepi MeH SHIOKPUHJI OPTaTBMONATHSIAFbI
ayTOMMMYH/IBIK TIPOIIECC apacChIHIAaFbl KOPPEAIS HMMYHOTUCTOXUMUSIIBIK Tajaay
apkbutbl gonenaeHal (p=0,001). (ABTOPJBIK KYKBIKIIEH KOpPFajlaThbIH OOBEKTLIEpre
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KYKBIKTApJbIH MEMJICKETTIK TI3UTIMIHE MOIIMETTepl eHrizy Typaisl 16.02.2024
KbUTFBI Ne 43185 kyomik).

3. Amramm  per 1s7570267(IL-38) momumopduzminiy  DOII-narsi
ayTOMMMYHJIBIK TIporiecTiH OencerautiriMen (p=0,02) >koHE aybIPIIBIK JOpEkKECIMEH
(p=0,008) GaiinaHbIcTapbl AHBIKTAJBI.

4, Eyponeonnrsl STHUKaJIBIK TOOBIHBIH TMANUCHTTEPIHAEC ajFall peT
rs3811058/IL-38 rennik mnomumopdusminigy SOOIl mgamybsiMeH accomMaIusIapbl
(p=0,02, OR(CI) -2,7 (1,2; 6,4)) aHbIKTa/Iabl, OYJI T'€HETUKAIBIK (DAKTOPIBIH OCHI
aypy/blH JaMyblHA 9CEPiH pacTauIbl.

5. AJTFam peT 2HIA0OKPHUH/I1 0PTaTbMONATUSHBIH OCJICEHIUIITN MEH aybIPJIbIK
JIOPEKECIHE HETI3JICNreH KIMHUKAIBIK aFbIMIbl OOJDKayFa apHajfaH MOJEIbIEP
o3ipyieHII  (aBTOPJIBIK  KYKBIKIIEH  KOpPFallaThlH  OOBEKTLIepre  KYKBIKTapIbIH
MEMJIEKETTIK Ti3UTiMiHE eHT13y Typaiibl 01.04.2024 xbinrsl Ne 44256 kyamik).

JluccepTanMsiHbIH NPAKTUKAJIBIK MAHbI3bLJIBIFbI:

1. Opb6utansik Tinaepaert WMJI-17 xone NJI-38 KOHLIEHTpALUSCHIH aHBIKTAY
OO0Il atunusanelk TYpiaepiH auddepeHuuanibl JUarHOCTHKANAYIbl OHE eMJey
TUIMJILTITIH apTThIPAJIbI.

2. WJI-38-ni DOIl GencenainiriHiH HETi3ri OMOMapKepi pPETiHIE aHBIKTAy
aypyIblH aybIpJbIFbIH Oakbliay >KoHE Oaranay TMpOIECIH >KEHUIJACTETIH MKOHE
HaKTBUIANTHIH KaHA JUArHOCTUKAIBIK KYpaJIIapabl 931pJeyre Kol alrabl.

3. Huroxunnmep meH OOIl KIMHUKACBIHBIH apachbiHAAFbl OaillaHbICTapPIbI
3epTTey UMMYHJBIK TEHIepPIMCI3MIKTI TY3€Tyre OarbITTaliFaH MakKcaTThl Teparnus
OMICTEPIH KacayFa CeMTIrH TUT13e/I.

4. T'enerukansik mnomumopdusmaep Men OOIl apacweiHIarbel OailaHbIC
emeyre naepoOecteHaipuireH ke3kapac mneH OJOIl kaymi ©Oap HaykacTapra
TeHETHKAJIBIK KeHeC Oepyre Heri3 Kajlaiibl.

5. DOII KIUMHUKAIBIK aFbIMBIHBIH YJATUIEpl aypy HOTHXKECIH OOJKayFa jKoHe
aCKbIHYJIApABIH QJIIbIH ajdyFa apHajJFaH eMJACYy TaKTUKAChIH TYKbIpbIMIayFa
KOMEKTeCE/I].

Koprayra ycbIHBLIFaH Heri3ri epexesiep

1. DHIIOKPUHAIK O(TanbMONATUSHBIH KIMHUKAIBIK arbiMbl MJI-17 >xone
NJI-38 KOHUEHTpaIUsChIHBIH ©3repylH KOca ajfaH]a, ayTOMMMYHJBIK >KayanTblH
oencenaiputyiMmen Oipre xypeni. MJI-17 neHreiiniH >korapbuiaybl (KaH, *ac, mai
TiHi) >koHe WMJI-38 neHreiiHiH TOMeHJEyl OCJICEHAUTIKTIH CaHIBIK OeNriepi kKoHe
aybIp SHIOKPUHIIK 0PTaTBMOMATHSIHBIH OOJKAYIIBICHI OOJIBIT TaOBLIAIbI.

2. rs7570267  (IL-38) rTeHeTHKAJIbIK  BapualMsUIapbl  SHIOKPUHJIIK
o TaIbMOIIATUSHBIH HEFYPJIBIM aybIp KOPIHICTEPIHIH JaMy KayTmi OOJbIN TaObLIaIbI,
Oyn aypynblH TMAaTOTCHE3IHJErlT TEHETUKANBIK (aKTOPIAPAbIH POJIH pacTauIbl.
[Mommopduzm  1s3811058 (IL-38) kankanma Oe3iHIH AUCHYHKIUICH  Oap

€ypONEOUATHIK STHHUKAJIBIK TOOBIHBIH NalueHTTEPIHIAC SHJOKPUH/IIK
o(TaTbMOINATUSIHBIH IaMybIMEH OaiiJIaHbICTHI.
3. DHAOKPUHAIK o TaTbMOIATUSIHBIH KJIMHUKAJIBIK ar bIMBIHBIH

OOoKaMABIK YITIIEpl aypyAblH O€JICeH[Il TYpl MEH ayblp arbIMbl Oap HayKacTapibl
aHbIKTayFa, eMJIeyJl YyaKThUIbl OacTayabl KaMTaMmachl3 €Tyre JKOHE Kepy
OpTraHbIHAFbl ACKBIHYJIAPIbIH aJIJIBIH aTyFa MYMKIHJIIK Oepei.



KopsIThIHABLIAP:

1. DOII-ThIH KIMHHUKANBIK KOPIHICTEPIHIH EpEKIIENIKTepl aHBIKTAJAbI, aTall
alTKaHJa: KaJKaHIIa OE3iHIH TUIepTHpeo3nblK matonorusacel (78,8%), oienmepnae
(70%), xebinece 25-57 xkacra (60%), Kyprak Ke3 CHHIPOMBIHBIH OenriiepiMeH
(95%), OymmbikeT TiHAEpiHiIH iciHyl (95%), aybp 3K30()TambM KoHE oOpTaiia
aybIpJbIK Jopexkeci (60%), kabakThiH TapThuyhl (57%), Oencenmi Typi (56%), ko3
IITUTIK KBICBIMHBIH, JKOFaphuIaysl (52%), Ko3 aaMachiHBIH KO3FaIBICHIHBIH IICKTENY1
(51%).

2. bencenni D0I1 6ap HaykacTap/blH KaHBIHAAFbI, KO3 KACBIHJAFbI KOHE Maii
tinaepinaeri MJI-17 nenreiti (13,77+5,65, 37,21+£8,84 xone 24,34+6,87 coiikeciHIe)
oencenai emec DOII-nieH canpicThIpranaa xorapsl (Tuicinme 3,93+0,94, 20,52+6,87
xkoHe 8,97+6,31). Kepicinie, 6eyceH1i eMec TYPIMEH CallbICThIpFaHaa (COMKeCIHIIe
12,55+6,32, 9,23+6,31 xoHe 6,2+0,6) Gencenmi DOIl ke3ingeri capbicyaarbl, Ke3
*acel MeH TiHmepaeri 1L-38 nmenreiii Temen (tuiciame, 17,45+7,92, 24,513+2,13
*KoHe 15,1+7,2).

WNJI-17 nenreiii DOI1 ayblpnbirblHa OaillaHbICTBI ©CTi: 6,44+0,6-1aH (KEH1T)
8,9+0,9-ra (optama), ayslp Kargainapaa makcumymra xkeremi (15,1+7,2), oyn WUJI-
38-neH (6,2+0,6) 2,5 ece xKoFapbl KOPCETKIIII.

3. OpOuTanslk Mail TiHIH THCTOJOTHUSIIBIK KOHE UMMYHOTHCTOXUMHUSIIBIK 3EPTTEY
OO0II 6ap naykactapaa NJI-17 aenreitinin xorapbuiaranbid xoHe NJI-38 neHrelinig
teMeHnereHin kepcerti (p<0,05). DOII kimuukaneK 6encenaimirimed IL-17 (r = 0,3,
p = 0,14) xxone 1L-38 (r = -0,433, p = 0,030) apacbiHIaFbl KOPPEIISAIUSA aHBIKTAJIBI,
Oyn ocel  murokuHAepaiH ~OOIl  marorenesiHze  KaObIHY — peakIUSIChIH
MOAYJISIUSIIAY 12 MaHbI3/IbI POJT aTKAPATHIHBIH TSI ICH]II.

4, rs7570267 (IL38) reHiHaeri reHETHKAJBLIK BapHalysiiap SHIOKPUHIIK
odranbmonatusabiy Oencenautirimen (OR = 0,47, p = 0,002) xoHe aybIpJbIFbIMEH
(X2 = 13,9, p = 0,008) crarucTUKaNbIK TYPFbIIaH OAIaHBICTBI, OYJI T€HETUKAJIBIK
(bakTopiapIbIH aypyFa 9CepiH KepceTe/l.

5. VMMyHOJIOTHSTBIK, TCHETHKAJIBIK JKOHE KIMHUKAIBIK TapaMeTpiepi
€CKepe OTBIphIN, IenimM arambl apkbuibl DOII OenceHAuIirT MeH aybIpIibIFblHA
OOJDKaMIIBIK ~ KJIMHUKAJIBIK ~ MOJENbIep  JKacaiabl.  belceHaumik  yATICIHIH
ce3iMTanabiFbl 95,7%, aybIpiblk yiaricidiy 75%, an sxanmbel Oosmkam manairi 80%
KYpaupl.

KyMbIcThI annpodanusiiay

JKyMBICTBIH HET13r1 epeskenepl OastHIabIM, TaTKbUIaH IbI:

- Kazak ke3 aypynapbl FbUIBIMU-3€PTTE€Y WHCTUTYTHIHBIH 90 KbUIIBIFbIHA
apHanral «O@dTanbMONOTHSAAFBl  IOCTYPIAEP MEH HWHHOBAIUSIIAP» XaIbIKapalibIK
KOH(EPEHITUSICHI, 22-23.09.2023, AnMaThl. basnnama: «OHIOKPHUHJIIK
odranpmonarus naroreresinaeri MJI-17 epekmenikrepi».

- Kazakcran PecryOGaukachIHBIH Ka31ipri 0()TaIbMOJIOTHUSICBIHBIH, CTPATETUSUIBIK
Macenenepi.Onapapl IIenry >KOJIaphly XaldblKapalblK KAaTBICYBIMEH KOH(EPCHIIHS,
31.05.2024, AMaTsl. basnnama: «OHIIOKpUH]II o¢TaTbMOINATUSIHBIH
UMMYHOJIOTHSUIBIK €PEKIIETIKTEPI.

- C.K. AchennuspoB atbiHgarsl Kazak ¥ATThIK MEIUIIMHA YHUBEPCUTETIHIH
«XUpyprusuiblK aypysiap» OarbIThl OOMbIHINA FHUIBIMU KOMUTETIHIH OTBIPHICHI, Neb,
03.05.2024 x., AnMaTshI K.



- C.A.AchenausipoB arbiHgarsl Kazak YJITTBIK MEIUIIMHA YHUBEPCUTETIHIH
Froutbimu kenecinig oTeipbichl, Ne 10, 2024 xxpuirsl 28 HAYpBI3.

- «KACXKM» Kazakcranaslk MemunnHa yauBepcurteTinigy 8D1010103 —
«MenunmHaa»y MamMaHABIFEl O0bIHIIA FhiTbIME KeHeciHiH oThIphICH Ne 2, 20.02.2024
x.

KapusiansiMaap

Juccepranusi TaKbIPhIObI OOWBIHINIA 8 FHUIBIMH MaKajia >KapUsIaHFaH, OHBIH
imriHae: Scopus kypHangapeiHga 2 Makana (Scopus-ta CiteScore 2.8, 59%
nporeHTHIb Int Ophthalmol, 2023-2024); 3 wmakana Kazakcran PecnyOimkach
FrutbiM JkoHE JKOFaphl OUTIM MHHUCTPIITiHIH FhUIBIM JK0HE KOFaphl OiTiM Oepy
camachlH KaMTaMachl3 €Ty KOMUTETI YChIHFAH KapHsUIaHbIMJAp TI3IMIHE €HT13UIreH
KypHaIAap/ia; >KoHE aBTOPJIBIK KYKBIKIIEH KOPFalaThlH O0BEKTLIepre KYKbIKTApIbIH
MEMJICKETTIK Ti3UIIMIHE MOJIIMETTEP Il €HT13y Typalibl 3 aBTOPJIBIK KYQJIIK.

HoTu:kesnepai Ta:kipubdere eHrizy

3eprrey Hotmxkenepl Kazak ke3 aypymaper F3U (Nel35, 18.03.2025 x.),
OupokpuHosorust UHCTUTYTHI (Ne2, 03.03.2025 x.), AnmMaThl OONBICTHIK KeIlcaabl
KJIIMHUKAJIBIK aypyXaHachIHbIH TaKipuOeciHe xoHe On-Papadbu atbiHmarel Kaz¥Yy
«MenuuuHa )oHE AeHCAayJbIK cakTay (aKyJIbTETIHIH» OKY MPOLIECIHE HT1311/1.

JluccepTaHTTBIH JKeKe yJieci

ABTOp 3epTTeyliH OapiblK Ke3eHJEepiHe, aTal alTKaHJa, MakcaT KONJaH
OacTan TEOPUSIIBIK KOHE MPAKTUKAJIBIK HOTHXKEIEepre KOJI )KeTKI3yre JIeiiH OeJICeH/Il
KatbICThl. [IpakTrkanblk OerdimMre marepuan >kuHay (aKmapaTTaHIAbIPBUIFAH KeJiciM
ally YIIIH TalUeHTTepMEH cyx0arracy, aHaMHe3 XHWHAy, achamnThlK 3epTTeyJiep
KYprizy, JEpeKTePIi Tannuay), COHJIaii-aK UMMYHOJIOTHSUTBIK,
UMMYHOTUCTOXUMUSUIBIK JKOHE TeHETHKAIbIK 3epTreyiep Kipemai. CoOHbIMEH KaTap,
aBTOp ojeOueTTepre MIONYy Kacadbl, MAJIIMETTep 0a3achlH KYpPJHbl, CTAaTUCTUKAIIBIK
Tajaay KYpriz/l, HOTHXKeJIepAl TYCIHIIPAL )KoHE 00JKaMIbIK MOJIEIb AKacabl.

JuccepTanusiHbIH KOJIEMi MeH KYPbLIbIMbI

Hucceranusi KochbIMIIAJapAbl €CENTEeMEreHae, MamuHameH Oacburran 115
OETTEeH TypaJbl *KOHE KbICKApPTYJap TI3IMIHEH, KIPICIEAEH, 9/1e0MeTTep LIONYbIHAH,
MaTepuaiap MEH SJICTEePiH CUIIaTTaMachblHAH, aBTOP/ABIH 3€PTTEY HOTHKEJICPIHEH,
KOPBITBIHABIAH,  TYXXBIPBIMAApPJAH,  MPAKTHKAJIBIK  VCHIHBICTapAaH  JKOHE
naijanaHbUIFaH oieOuerrep Ti3iMiHeH Typaabl. XKymeic 26 cyper xoHe 23 kecrte
apKpUIbl KopceTinred. bubnuorpadusina 177 nepexkes 6ap.
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ABSTRACT
of the dissertation work of Mussakulova Ainura Muratbaevna on the topic
«Immunological and genetic features of thyroid-associated ophthalmopathy»,
submitted for the degree of Doctor of Philosophy (PhD) in the educational
program 8D10103 — ""Medicine"'

Relevance of the research

Thyroid associated ophthalmopathy (TAO) is a disease affecting all structures
and tissues of the orbit, associated with thyroid dysfunction and of autoimmune
nature. The incidence of TAO is 16 cases per 100,000 women and 2.9 cases per
100,000 men per year. Ophthalmopathy occurs in approximately 50% of patients with
Graves' disease, while TAO does not develop in the remaining patients (Smith T.J.,
2016). Most cases (80%) of TAO are associated with GD, 10% with autoimmune
thyroiditis (AIT) in euthyroid or hypothyroid patients, and another 10% with normal
levels of thyroid hormones and thyroid-stimulating hormone (TSH) without
autoimmune pathology in the history (Dedov I.1., 2015). Numerous studies show that
activated B- and T-lymphocytes play a key role in the pathogenesis of TAO and other
autoimmune diseases, initiating a cascade of autoimmune reactions (Pan Y., 2021,
Negi S., 2023). However, due to the multifactorial etiology, the pathogenesis of TAO
remains poorly understood.

Interleukin 17 (IL-17) is a key cytokine, mainly produced by T-helper 17
(Th17) cells. In normal human physiology, this cytokine plays a protective role
against bacterial and fungal infections, but hyperproduction of this protein can lead to
immunopathological diseases. In the pathogenesis of autoimmune pathologies, under
the influence of various cytokines, T-suppressors and Thl cells are transformed into
Th1-Th17 and Treg-Th17 cells, which function as Th-17, synthesizing IL-17 protein,
thereby exacerbating the autoimmune process (Jiang M., 2022). Next, the synthesized
IL-17, binding to receptors, activates transcription factors (NF-xB, Act-1),
stimulating the transcription of mRNA of pro-inflammatory cytokines (Lu Y., 2022;
Taskina E.S., 2019).

Interleukin-38 (IL-38), a member of the interleukin-1 family with anti-
inflammatory properties, is an important cytokine that affects autoimmune
inflammation. IL-38, binding to IL-36R, IL-1R1 and IL-1RAPL1 receptors, inhibits
the binding of agonistic ligands and subsequent signaling pathways, exerting an anti-
inflammatory effect on PBMC, THP-1, M and DC. It also suppresses the activation
and function of Thl and Thl7, stimulating Treg expansion (Mora, J., 2016; Yuan,
X.L., 2016). However, the role of IL-38 in the development of autoimmune diseases
and its quantitative expression in TAO have not been sufficiently studied.

In modern medicine, point mutations in the genes encoding the main proteins
are well studied to identify markers and predict the course of severe forms of various
pathological processes. According to GWAS, polymorphism in the IL-17 and IL-38
genes phenotypically manifest associations with the clinic of various diseases (Cai T.
2022: Monnet, D., 2012; Rahman, P., 2006; Sims A.M., 2008; Xu H. 2016;
Yamamoto-Furusho J.K., 2011; Gao, Y., 2015). However, there are very few studies
in TAO related to polymorphism in the genetic structures of these proteins (IL-17),
and there are even none in the world literature (IL-38). Therefore, the study of IL-38
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and IL-17 cytokine levels in various biological fluids and tissues in orbitopathy, as
well as their relationship with the clinical activity and severity of TAO, can provide
new information about the mechanisms of the disease and open avenues for new
therapeutic approaches. Finally, the study of associations of genetic polymorphisms
with TAO can contribute to the identification of genetic markers of the risk of
developing severe forms of the disease, which is important for early diagnosis and
individualization of treatment approaches.

In summary, we have formulated the goal and objectives of the study, which
emphasize the relevance and necessity of this study to improve understanding of the
immunogenetic regulation of TAO.

Purpose of the study

To identify immunological and genetic markers in thyroid-associated
ophthalmopathy and develop a prognostic model for its clinical course.

Research objectives

1. Characterize the clinical manifestations of thyroid-associated
ophthalmopathy (TAO), considering age, sex, disease activity, and severity.

2. Quantify IL-17 and IL-38 levels in serum, tears, and orbital fat relative
to TAO activity and severity.

3. Investigate the pathogenic role of IL-17 and IL-38 in TAO through
immunohistochemical analysis of their expression in orbital adipose tissue.

4, Determine the association between genetic polymorphisms of IL-17 and
IL-38 and TAO activity and severity.

5. Develop prognostic models for TAO clinical course based on genetic
and immunological markers.

Scientific novelty

1. IL-17 and IL-38 correlate with the activity and severity of thyroid-associated
ophthalmopathy, confirming their pathogenic role (p=0.01). IL-38 is identified as a
potential biomarker for disease activity (Certificate No. 43609 dated 03/06/2024).

2. Immunohistochemical analysis supports the correlation between IL-17 and
IL-38 levels and the autoimmune process in ophthalmopathy (p=0.001) (Certificate
No. 43185 dated 02/16/2024).

3. Associations between the rs7570267 (IL-38) polymorphism and both
activity (p=0.02) and severity (p=0.008) of the autoimmune process in TAO were
established for the first time.

4.  The rs3811058/IL-38 gene polymorphism was, for the first time,
associated with TAO development (p=0.02, OR(CI) 2.7 (1.2; 6.4)) in Caucasian
patients, supporting a genetic influence on the disease.

5. Novel predictive models for the clinical course of thyroid-associated
ophthalmopathy, based on activity and severity, were developed (copyright certificate
No. 44256, 04/01/2024).

Practical Significance of the Dissertation:

1. Determining the concentration of IL-17 and IL-38 in orbital tissues helps
improve the effectiveness of differential diagnosis and treatment of atypical forms of
TAO.
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2. ldentifying IL-38 as a potential biomarker of TAO activity opens the way for
the development of new diagnostic tools that can simplify and refine the process of
monitoring and assessing the severity of the disease.

3. Studying the relationship between cytokines and clinical manifestations of

TAO can lead to the development of new targeted therapeutic approaches
aimed at correcting imbalances in the immune system.

4. Determining the relationship between genetic polymorphisms and TAO will
provide a basis for a personalized approach to treatment and opportunities for genetic
counseling of patients at risk of developing ophthalmopathy.

5. Developing models of the clinical course of thyroid associated
ophthalmopathy helps predict the outcome of the disease and formulate treatment
tactics for patients with TAO, which helps prevent complications of ophthalmopathy.

The main provisions submitted for protection

1. Clinical course of thyroid-associated ophthalmopathy is accompanied by
activation of autoimmune response, including changes in the concentration of IL-17
and IL-38. An increase in IL-17 level and a decrease in IL-38 in biological fluids and
tissues (blood, tears, fat) are quantitative markers of activity and a predictor of severe
disease course.

2.  The IL-38 polymorphism rs7570267 is a genetic risk factor for severe
thyroid-associated ophthalmopathy, supporting a genetic component to the disease's
pathogenesis. Furthermore, rs3811058 (IL-38) is associated with the development of
thyroid-associated ophthalmopathy in Caucasian patients with thyroid dysfunction.

3. Prognostic models of the clinical course of thyroid-associated
ophthalmopathy allow identifying patients with an active form and severe course of
the disease, ensuring timely initiation of treatment and preventing complications from
the organ of vision.

Results:

1.  The features of the clinical manifestations of TAO were revealed, in
particular, the prevalence of: hyperthyroid thyroid pathology (78.8%), female gender
(70%), more often at the age of 25-57 years (60%), with signs of dry eye syndrome
(95%), edema of the periorbital tissues (90%), enlargement of the extraocular
muscles (63%), pronounced exophthalmos and moderate severity (60%), eyelid
retraction (57%), active form (56%), increased IOP (52%), limitation of eye
movement (51%).

2. IL-17 levels in blood, tears, and adipose tissue in patients with active
TAO were significantly higher (13.77£5.65, 37.21+8.84, and 24.34+6.87,
respectively) compared to inactive TAO (3.93+0.94, 20.524+5.21, and 16.81%£6.97,
respectively) (p=0.01). In contrast, 1L-38 levels in serum, tears, and adipose tissue in
active TAO were significantly lower (8.97+£6.31, 12.55+£6.32, and 9.23+6.78,
respectively) compared to the inactive form of TAO (17.45+7.92, 24.13+£7.55, and
20.18£5.23, respectively) (p=0.01).

IL-17 content increased with the severity of TAO: from 6.4+0.6 (mild) to
8.9+£0.9 (moderate), reaching a maximum in severe cases (15.1£7.2), which is 2.5
times higher than IL-38 (6.2+0.6).

3. Histological and immunohistochemical examination of orbital adipose
tissue confirms an increase in IL-17 and a decrease in IL-38 in patients with TAO
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(p<0.05). Furthermore, there is a moderate correlation between IL-17 (r = 0.3, p =
0.14) and IL-38 (r = -0.433, p = 0.030) with the clinical activity of TAO, which
indicates their key role in modulating the inflammatory response as the main
component of the pathogenesis of TAO.

4.  The rs7570267 (IL38) gene polymorphism is significantly associated
with both the activity (OR = 0.47, p = 0.002) and severity (X2 = 13.9, p = 0.008) of
thyroid-associated ophthalmopathy, supporting a genetic influence on the disease's
clinical presentation.

5. Prognostic models of the clinical course of TAO based on activity and
severity have been developed, based on a decision tree taking into account
immunological, genetic, and clinical parameters. The sensitivity of the activity model
IS 95.7%, the severity model is 75%, and the overall prediction accuracy is 80%.

Approbation of the work

- International Conference "Traditions and Innovations in Ophthalmology,"
Kazakh Research Institute of Eye Diseases, Almaty, September 22-23, 2023:
"Features of IL-17 in the pathogenesis of thyroid associated ophthalmopathy."

- International Conference "Strategic problems of modern ophthalmology of
the Republic of Kazakhstan," Almaty, May 31, 2024: "Immunological features of
thyroid associated ophthalmopathy."

- Scientific Committee on "Surgical Diseases," Kazakh National Medical
University named after S.D. Asfendiyarov, May 3, 2024.

- Academic Council, Kazakh National Medical University named after S.D.
Asfendiyarov, March 28, 2024.

- Scientific Council, specialty 8010103 - "Medicine,"” Kazakhstan Medical
University «KSPH», February 20, 2025.

Publications

The dissertation resulted in 8 publications: 2 articles in Scopus journals
(CiteScore 2.8 in Scopus, Int Ophthalmol. percentile 59%, 2023-2024), 3 articles in
journals recommended by the Science and Higher Education Quality Assurance
Committee of the Ministry of Science and Higher Education of the Republic of
Kazakhstan, and 3 copyright certificates for database registration.

Implementation of results into practice

Research findings have been implemented at the Kazakh Research Institute of
Eye Diseases (No. 135, 03/18/2025), the Institute of Endocrinology (No. 2,
03/03/2025), the Almaty Regional Multidisciplinary Clinical Hospital, and integrated
into the curriculum of the Faculty of Medicine and Healthcare at al-Farabi Kazakh
National University.

Personal contribution of the dissertation candidate

The author was involved in all aspects of the research, from formulating the
research question to practical application. This included data collection (patient
interviews for informed consent, anamnesis, instrumental studies), immunological,
immunohistochemical, and genetic analyses, literature review, database construction,
statistical analysis, result interpretation, and development of a predictive model.

Volume and structure of the dissertation

The dissertation is presented on 115 pages of typewritten text excluding
appendices and consists of a list of abbreviations and designations, introduction,
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literature review, description of materials and methods, results of own research,
conclusion, including findings, practical recommendations and a list of references.
The work is illustrated with 26 figures, 23 tables. The bibliographic index includes

177 sources.
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