AHHOTALIUA

nucceptanuu Tynedaesoit Acenb KaiipatoBHbl Ha TeMy «KianHUKO-
AMUAEMHUOJIOTHYECKAs XapaKTEePUCTHUKA MYKOIIOJIMCaXapua030B y JETEN B
PecnryOnuke Kazaxcran» mpencraBieHHON Ha COMCKAaHUE CTETIEHH JOKTOpa
dbunocodpun (PhD) no cnenmansaoct 60110100 — Meaununa

AKTYaJIbHOCTDH MPO0OIeMBI:

Myxkononucaxapuno3sl (MIIC) — rpynma HaciaencTBEHHBIX OOJe3HEH,
oOyCJIOBJIGHHAss ~ HAKOIJIECHUEM  TJIMKO3aMUHOTJIMKAHOB B pe3yJibTare
TF€HETUYECKOM HEMOJHOUEHHOCTH HEKOTOPbIX JIM30COMAJIbHBIX (DEPMEHTOB,
yuacTBylonmx B ux pacmieruienun (B. Winchester, 2012; J—M. Saudubray,
2012). Pacnpoctpanennocts MIIC, kak B IIeJIOM, TaK ¥ OTJCIBHBIX €r0 THUIIOB, B
pa3HbIX cTpaHax BapeupyeT. B EBporne pacnpoctpanennocts MIIC cocrtaBnsier
ot 1,81 (ITomsma) mo 4,5 (B Hunepnangax) va 100000 KUBOPOXKIACHHBIX JIETEH
(A. Tylki-Szymanska, 2015, npuuem npeobiamaror 6onbabie MIIC III Thmna -
0,86 na 100000 xuBopoxkneHHbiX. B ctpanax Asuu (TaiiBanb, IOxHas Kopes,
Snonus) game BcTpedaercs MIIC II tuna (coorBerctBerHo 1,07; 2,05 u 0,84 Ha
100 000 >KUBOPOKIECHHBIX MAJbYMKOB), COCTABISIONMIUN 0OJiee TIOJIOBUHBI BCEX
nauarHoctupoBanubix cirydaeB MIIC (Hsiang-Yu Ling, 2008; Sung Yoon Cho,
2014; S.Tomatsu, 2017). B Kazaxcrane mogoOHbIe HCCICIOBAHUS HE
MIPOBOAMIIKC.

B Hacrtosiee Bpems onucansl 224 mytanuu B reHe IDUA, 584 myrtanuu B
reie IDS, 328 wmyranmuii B reHe GALNS u 192 myranmum B reHe ARSB,
BeI3pIBaroinue coorsercTeenno MIIC |, I, IVA u VI tunos (H.Zhang, 2011; A.C.
Brusius-Facchin, 2014; Tatiana Dieter 2007; M.F.G.Petry, 2005).

Knuanueckue mnpossienuss MIIC BapuabOenbHbl, XapaKTepU3YHOTCS
MOJMOPTaHHBIM  TOPAXEHUEM W MPOTPECCUPYIONIEH  HEA0CTaTOYHOCTHIO
JBIXaTEIbHOM U CEePJECYHO-COCYJTUCTON CHUCTEM, YTO MPHUBOAUT K JIETAILHOMY
ucxony (A. Golda, 2013; E. A. Braunlin, 2011). Bmecte ¢ Tem, AaHHBbIC IO
4acTOTE MOPaXKEHUsI CeplIeuHO-cocynucTor cucteMbl nmpu MIIC HeogHO3HAYHBI,
10 pa3HbIM JaHHBIM BapbupyeT oT 60% 1o 90% (E.A. Braunlin, 2011; Gabriela
N. Leal, 2010; Yohei Sato, 2011; C. Kampmann, 2012). IlopaxkeHue
JBIXaTEIILHOM CUCTeMBI BCTpedaercs ot 56% mo 63% (L.Schroeder, 2012; K.
Berger, 2013).

B nauame XXI Beka pa3paboraHa (epmeHTO3aMeCTUTEIbHAS Teparus
(®3T) g MIIC I, II u VI tuno. Pe3ynbTaThl KIMHUYECKUX HCCICAOBAHUN
nokaszainu noJioxkuTeabHbid 3ddext O3T B Buae npubaBKu B POCTE, YBEIUUCHUS
JUCTAaHIMU 6 MHUHYTHOTO TECTa XOJbObl, YMEHBUICHUS pPa3MEPOB IICYECHH,
yiydiieHue QyHKIuE opraHoB aeixanus u cepama (E.A. Braunlin, 2011; G.N.
Leal, 2010; C. Kampmann, 2012). Bmecte ¢ TeMm, eCTh MPOTHBOIIOJIOKHbBIC
JTaHHBIC, CBHUIETENLCTBYyIONME, 4To Ha ¢one D3T martonmorus B KiIamaHHOM
ammapare cepja ¥ pecrnupaTopHor cuctemax mnporpeccupyer (Sifuentes M.,
2006).

Takum o6pazoMm, otcyrcTBue naHHBIX 0 dYactrote MIIC cpenu nereit
Kazaxctana, mpOTHBOPEYMBOCTH pE3YyJIbTATOB HCCIEAOBaHUS 3(PHEKTHBHOCTH



(hepMeHTO3aMeCTUTETHLHOMN Teparnuu, HEO0OXOMMOCTD pa3paboTKu
aJanTHPOBAHHOTO airopuTMa paHHed mguarHoctuku MIIC B PecnyOnuke
Kazaxcran (PK) cBugerensCcTBylOT 00 aKTyallbHOCTH BBIOPAHHOM TEMBbI
UCCJIEIOBAHMUS.

He.]'ll) HCCJICA0OBAHHNA: I/ISY‘II/ITL OIUACMHUOJOITHYCCKYI0O U KIIMHHUYCCKYIO

XapaKTEPUCTUKY MYKOIIOJIMcaxapua030B y neteit B Pecriyonuke Kazaxcras.

3agaum:

1. U3yuute peructpupyemyro pacrnpoctpan€éHHOcTh MIIC u oTaenbHbIX
ero tunoB 3a 1998-2016 rr B Pecniybnuke KazaxcraHn.

2. UccnenoBaTh MoseKysipHO-TeHeTHUeckuil mpoduns renoB IDUA, IDS,
GALNS u ARSB y neteit ¢ MIIC B Pecniybnuke Kazaxcran.

3. U3yunts xnuauueckue mnposiBienus MIIC, B 3aBUcUMOCTH OT THIA
3aboneBanus, y aerei B Pecriyonuke Kazaxcran.

4. N3yuuth 3¢ (HEKTUBHOCTH (bepMeHTO3aMEeCTUTENBHOM U
nepconuduimporannoi tepanuu y aetreit ¢ MIIC I, Il u VI Tunamu.

5. Paspaborate anroputm nuarsoctuku MIIC Ha ypoBHE amOyiaTOpHO-
HOJINKJIMHUYECKOU ITOMOIIIU.

HayuyHast HOBU3HA:

1.

2.

BnepBbie ycTaHOBIE€Ha peructpupyemas pacnpoctpaHeHHocTh MIIC u
ONPENEIICH YAEIbHBIN BEC OTAEIBHBIX €r0 TUIIOB cpeau Aetel Kazaxcrana.
BrepBbie BBISBIIEHBI HOBBIE, paHee He onucaHHble, myTauuu: npu MIIC I
tuma B rene IDUA - ¢.1598C>T B 11 3x3one; npu MIIC Il tuna B rene IDS
- ¢.776T>G B 6 sKx3one; npu MIIC IV A B rere GALNS - ¢.1519T>C B
sK30He 14, ¢.572A>G B dx30He 6, ¢.571delG B 3k30He 6 u ¢.983C>T B
sk30He 10; mpu MIIC VI B rene ARSB mytarus c¢.1544C>T B sk30He 8.
Bnepsrie B PecnyOinke KazaxcTtaH ycTaHOBIEHO, YTO OJHA M Ta XKe
TEHEeTUYECKass MyTalMsl MOXKET MPUBOJAUTH K Pa3IUYHBIM KIMHHUYECKUM
nposieiieHusiM  MIIC, 4to TtpelOyeT nampHEWIIMX WCCICAOBAaHUN IS
00BsICHEHUSI TaHHOTO (heHOMEHa.

VYcranosnena knuHuueckas xapakrepuctuka MIIC I, II, IVA u VI tunos y
nereii B Pecriyonmke Kazaxcras.

Bnepsrie B PecnyOnmke Kaszaxcran mnpoBelneH aHanu3 pe3yibTaToB
(dbepMeHTO03aMeCTUTETEIBbHON U MepCOHU(UIIMPOBAHHON Tepanuu OOJIbHbBIX
MYKOIIOJICAXAPUI030M.

BnepBbie pa3paboTaH U PEKOMEHJOBAaH K BHEIPEHUIO «AJITOPUTM
auarHoctuku  MIIC  Ha  ypoBHE  aMOyJnaTOPHO-TIOJMKIMHUYECKOU
IIOMOLIM», ITO3BOJIIIOIIMK YJIYYIIUTh PAHHIOK JIHAarHOCTUKY JaHHOIO
3a0oJieBaHus U cBoeBpeMeHHOo HayaTh D3T.

IIpakTHyeckasi 3HAYMMOCTD Pe3yJIbTATOB UCCJIEOBAHUSA:
1. 3nanus o yactotre MIIC cpenu nereil B cTpaHe MO3BOJIMT MPOTHO3UPOBATH
KOJIMYECTBO OOJIBHBIX JETEH B CTpaHe JJIsl MPUHATHUS ONTUMAJIBHBIX YIPaBICHUYECKUX
pelIeHnil Mo opraHu3alul Ka4eCTBEHHON MEIUIIMHCKOW MOMOIIN AaHHOW KaTeropuu

MMalfuCHTOB.

2. O6HapyxxeHHble y 00abHbIX MIIC HOBbBIE, paHee HE ONMUCAHHBIE, MYTAlUH
IE€HOB MOCIYXaT OCHOBOM /Jis CO3/aHMsl 0a3bl JAaHHBIX T€HETUYECKUX MYyTalui,

pacnpocTpaHeHHBIX B onyJsinuu Pecyonuku KazaxcraH.



3. KommekcHoe  mHAuMBHIyanu3upoBaHHoe Jeuenue jgaeredr ¢ MIIC,
3aKjroyaronieecss B JIOMOJHUTENBHOM  BKJIOYEeHMHM K OazoBoid  D3T
CUMIITOMATUYECKUX TPENapaToB IMpH NATOJOTMYECKUX H3MEHEHUSAX CepleYHO-
COCYIUCTOM CHCTEMBbI TO3BOJIIET MUHUMHU3UPOBATH TOCIEJACTBUS MOPAKEHUSA
KJIAIIaHHOTO armapara cep/ilia ¥ yJIy4lIuTh KauecTBO *u3Hu jereit ¢ MIIC.

4. Paszpaborannbiii anroput™ auarHoctuku MIIC y nere, mpeaHa3HaYCHHBIM
s yupexaenui [IMCII, OyaeTr cmocoOCTBOBaTh pPaHHEMY BBISIBJICHUIO O3THUX
MalMeHTOB W CBOCBPEMEHHOMY HA3HAUCHUIO TATOTEHETHYEeCKOW (depmeHT-
3aMECTUTENIbHOW) TepPaIiy, YTO MO3BOJIUT YIYUIIUTh KAU€CTBO UX JKU3HHU.

OcHOBHBIE M0J102Ke€HN I, BBIHOCUMbIE HA 3aIIUTY:

1. Mykononucaxapuao3sl — peakas nartosorusi, ¢ vacrorod 0,75 wa 100 000
KUBOPOKIEHHBIX neTel B Kaszaxcrane, cpequ HUX HaumOOJBbIIMNA YJEIbHBIA BeC
3anuMaeT MIIC Il tuna - 42,2%; nanee MIIC I tuna - 28,8%; MIIC VI tuna - 17,7%
1 HauMeHbIni ynensHbli Bec y MIIC IVA tuna - 11,1%.
2. Cpenu pnereri ¢ MIIC 1, I, IVA u VI Tunmamu BbISBICHBI HOBBIE, paHHEE HE
omnucanHbie B MupoBoii 6a3ze maHHbiX (HGMD), myramuu B IDUA, IDS, GALNS u
ARSB renax.
3. Y 100% nereit ¢ MIIC, BHEe 3aBUCUMOCTH OT THIAa 3a00JEBaHUS TMOPAXKAOTCS
CEPJIEYHO-COCYIUCTasl U JbIXaTelbHasi CUCTEMbI; AedopMalsi KOCTHO-CYCTaBHOM
cuctembl TunruHa a1 MIIC I, I, IVA u VI tunos; HapyuieHue GyHKIIMHA CYCTaBOB B
BUJIe uUX TyromnoaBwxkHOCcTH Berpewaercss npu MIIC I, II w VI Tunax,
rUNepMOOUIIBHOCTG M pa300JATaHHOCTh  CYCTaBHO-CBSI30YHOTO  ammapara
HaOmogaercss toapko npu MIIC IVA; 3agepxka B MHTEIUIEKTYaJIbHOM Pa3BUTHH
xapaktepHa s naureHToB ¢ MIIC I, II Tunamu.
4. ®3T ynyumaeT GU3NIECKOE pa3BUTHE, TTOBBIMIAET TOJEPAHTHOCTh K (DU3UIECKOM
Harpy3Ke, OKa3bIBaCT TMOJIOKHUTEIbHBIA 3(PPEKT Ha PECHUpaTOpHYI CHCTEMY.
Onnako, HETOCTaTOYHO >(PPeKTUBHA MpU CPOPMHUPOBABIIUXCA A0 Haydajga TEparnuu
nopaxkeHusix cepaua y aereit ¢ MIIC.
5. Kommiekcnoe nepconunduiupoantoe jeuenue aereit ¢ MIIC, 3akmntoyaromeecs B
JIOTIOJIHUTEJIbHOM BKJIHOUeHUH K 0a3oBodt P3T cuMOTOMATHYECKOM Tepamuu Mpu
MAaTOJIOTMYECKUX  M3MEHEHHUSX  CEepACYHO-COCYIUCTOM  CHUCTEMBbl  yiIyyllaeT
MopdodyHKIIMOHATEHBIE ToKazaTenu cepana B 84,6% ciydaeB, Torja Kak B
KOHTpPOJIbHOH Tpymie - y 60%.

BoiBoabI:

1. Yacrora BcTpeuaemoctu Becex tunoB MIIC B Kazaxcrane cocrasiser 0,75:
100 000 xuBopoxkaeHubix aereit, B oM uucie MIIC I tuna — 0,2:100 000; MIIC
Il - 0,32:100000; MIIC IVA - 0,08:100 000; MIIC VI - 0,13:100 000.
HauGonpmumit yaenbabiid Bec 3annMaroT nanuentsl ¢ MIIC II tuma — 42,2%, nanee
— MIIC I tuna (28,8%), MIIC VI tuna (17,7%) u MIIC IV-A tuna (11,1%).

2. 'Y 30% nauuentoB ¢ BepuduupoBanusiM MIIC B PK ycTaHoBieHsl HOBbIE,
paHee He omucaHHble B MHpoBoi Oa3e maHHbix (HGMD) myranuu. MyTtanus
c.1598C>T B 11 sx30He rena IDUA BrisiBiena y 10% nauuentoB ¢ MIIC I; y
3,3% mnamuentoB ¢ MIIC Il B rene IDS ycranoBnena mytanus C./7/61T>G B 6
sk30He; mpu MIIC IVA: B rene GALNS mytanuu ¢.1519T>C B 14 3x30He - B 3,3%,
c.572A>G B 3K30HE 6 - B 6,6%, ¢.571delG B 3x30He 6 1 ¢.983C>T B sK30He 10 —
1o 3,3%; npu MIIC VI B rene ARSB myrtanus c.1544C>T B sk30He 8 - B 3,3%.



3. YV 100% neteit ¢ MIIC oTmeuaeTcsi MyJbTHCHCTEMHOE MOPa)KEHUE. BHE
3aBUCUMOCTH OT Tura 3abosieBanusi B 100% mopaxarorcst cepieuHO-COCyAUCTas U
JbIXaTeabHasi CUCTEeMbI; Jedopmalusi KOCTHO-CYCTaBHOM CUCTEMbl THUIMYHA IS
MIIC 1, II, IV-A u VI tunos (100%); nopakeHHe MapeHXHMATO3HBIX OpPraHOB
(nedenb, cene3eHka) BcTpeudaercs B 58,9%; JIOP opranoB B 61,5%; opraHoB
3peHus B 66%. Hapymienne (GyHKUIMH CycTaBOB B BUJE MX TYTrONOABM)KHOCTHU
xapaktepHo a1t MIIC I, II u VI Tumax, To Bpems Kak THIEPMOOWJIBHOCTh U
pa300aTaHHOCTh CYCTaBHO-CBSI30YHOTO armapara Habmonaetcst Tonbko mpu MIIC
IVA; 3amepkka B HMHTEJUIEKTyaJIbHOM Pa3BUTHM XapaKTepHA IS IMALIUEHTOB C
MIIC I (40%), II Tunamu (83,3%).

4. ®3T y pereit npu MIIC I, II u VI Tumax umeeT OJHOHANPABICHHOE
JCMCTBUE: TOBBIMACTCS BBIHOCIMBOCTh K (hu3myeckod Harpyske (yBeiamueHHe
JTUCTAHITUU 6 MUHYTHOUM XOAK0BI B cpefHeM Ha 22,5%), uTo SIBISICTCS TIOKa3aTeeM
yIIydlIeHus KayecTBa xu3Hu nerei ¢ MIIC.

5. KommnekcHas nepcoHuduiiipoBaHHas Tepanus OKa3bIBaeT MOJI0KUTEIbHOE
BIMsIHUE HAa MOP(O(YHKIMOHATBLHOE COCTOSTHUE CEpIECYHO-COCYUCTON CHCTEMbI
6onpHbIX MIIC B Bujie yMEHbIIEHUS AWJIATAllUU TTOJIOCTEN Cep/ilia, B CpeIHEM Ha
43,4% OT WCXOJHBIX JAHHBIX M YMEHBIICHUU CTENECHU HEIOCTATOUYHOCTH
KJIalaHHOTO amnmapara cepana B 84,6%, Torga Kak B KOHTPOJBHOW TPYIIIE
YCTaHOBJICHO MPOTrPECCUPOBAHKME MPU3HAKOB JWiIaTallMM TOJOCTeW cepaua B
cpenneM Ha 12,5% OT HMCXOAHBIX JAaHHBIX M HapacTaHWE HEJOCTATOYHOCTU
KJIaaHHOTO armapara cepaua B 40%.

6. PazpabGotannbiii Anroputm auarHoctuku MIIC y nereit Ha ypoBHE
amMOyJIaTOPHO-TIOJUKIMHUYECKONH TMOMOIIM TO3BOJIACT  YIy4YIIUTh  PAHHIOKO
JIMAarHOCTUKY U, COOTBETCTBEHHO, CBOEBPEMEHHO HauaTh Tepanuio 0onbHbIX MIIC,
YTO SIBJIAETCA KIIFOUEBBIM KOMIIOHEHTOM B YIIYYIIEHHHM KaueCTBa WU3HHU JETEH C
MIIC.

IMy0ankanuu mo TeMe quccepTaANUM:

[Io pe3ynbraraMm wHcCCleIOBaHUSA OIMYOJMKOBAHO M MPUHATO K Tmedatu 16

Hay4HBIX pa0bOT, U3 HUX | cTaThs B )KypHaie, BxoAsanmi B 6a3y nanabix SCOPUS;
4 cratbM - B XKypHallaX, peKOMEHJI0BaHHbIX KomuTeTOM M0 KOHTpOI0 B chepe
Hayku MOH PK; 1 cratesa B xypHaie, uHaekcupyeMbiii Ha tiatdopme PUHIL u
Cyberleninka.
8 myOnukaumii B Marepuanax MEXIYHapOAHBIX 3apyOeKHBIX KoH(pepeHuwmii; 1
nyOnukamuss B Marepuanax — MeXIyHapoJHOW  HAy4YHO-TIPaKTUUYECKOU
koH(pepenuuu neauarpo Kazaxcrana, 1 myOnukanus B matepuanax VII cbe3na
neauatrpoB PecnyOnuku Kazaxcras.

CTpykKTypa 1 00bEM AMCCEPTALUM.

Hucceprauus u3noxeHa Ha 115 crpaHunax MalIMHONMCHOTO TEKCTa, COCTOUT
U3 BBEJCHU, 0030pa INTEPATyphl, ONMMCAHUA 00BbEMa U METOJIOB UCCIIEIOBaHUs, 8
rJIaB C pe3yjbTaTaMU COOCTBEHHBIX HCCIEAOBAHUM, 3aKIIIOUEHHUSI, MPAKTHUECKUX
pekoMmeHaanui. Pykonuchk wumocTpupoBaHa Ttabmuuamu (31), pucynkamu (9),
npuioxkeHusiMu (26). bubnuorpadguyeckuii ykazarenb BkiatodaeT 231 UCTOYHUKOB
Ha PYCCKOM M MHOCTPAHHBIX S3bIKAX.



60110100 — mMenumHa MaMaHAbIFB OoibIHIIA (unocodust noktopsl (PhD)
JopexkeciH 131eHyre yeoiHbpUraH Tysne0aeBa Acenb KaliparoBHanbiH «Ka3akcTaH
PecniyOnukaceiHna ©Oanajmap apacblHAArbl  MYKOIOJIMCAXapuIO03/blH  KIMHUKO-
AIUAEMHUOJIOTHSIIBIK CUTIATTaMAChD) IUCCEPTALUSIIBIK )KYMBICBIHBIH

AHHOTALIMUACHI

TakbIpbINTHIH 63€KTIIr].

Myxonomucaxapuno3 (MIIC) — rnMko3aMUHOINIMKaH aJMacyblHa KaTbICAThIH
Keilip Jau3ocoManblK (EPMEHTTEpHAIH TEeHETUKANBIK KEeMICTIr  caliapblHaH
TybIHJAFaH TYKbIMKyaJJalTBhIH JKHHAKTay aypynaapbiabid ToObI (B.Winchester, 2012;
J.M.Saudubray, 2012). MIIC »oHe OHBIH TYPJCPiHIH Tapaiy KULIIr op elae op
typmi. Eypoma xankeiabiH apackinaa MIIC 100000 Tipi tysutranmapra 1,81-men
(ITonpmma) 4,5-xe neitin (Hunepmang) kypaiiaer (A. Tylki-Szymanska, 2015), oHbIH
imriaae Eypomana MIIC I typi »kwui taparan, 100000 Tipi TybuiFaHgap apachiHaa
0,86 kypaiinbl. Asus ennepinge (TaiBanb, OHTycTiK Kopes xone XKamonus) MIIC 11
Typi *kwui ke3xecin (100000 tipi Tybutran yimap apaceiaga 1,07; 2,05 xxone 0,84
THICiHIIIE) yKoHe Oapiblk aHbiKTamraH MIIC apaceiHaa sxapThIChIH Kypaiiasl. (Hsiang-
YuLing, 2008; SungYoonCho, 2014; ShunjiTomatsu, 2017). Ocbl yakbITKa JcHiH
MIIC-npiy Kazakctanga Tapamybl >KeHIHIE 3epTreyniep xyprizimmered. Kasipri
ke3ne MIIC I Typia tyeimaratelH IDUA reninmeri 224 MyTanuschl aHBIKTAJIFaH;
MIIC II Tuniage IDS reninmeri 584 myrtamusicel; MIIC IVA tyreizateiH GALNS
reHigaeri 328 mytamnuscel xkxone MIIC VI maiima GomybriHa ameim kenmeTiH ARSB
reriggeri 192 myranuscel cumarraibin kaseutran (H.Zhang, 2011; A.C. Brusius-
Facchin, 2014; T.Dieter, 2007; M.F.G.Petry, 2005). MIIC kIMHUKAIBIK KOpiHICTEPI
caH TypJii OOJIBIN KeJNel, coiapIblH O1pl Kemar3albIK >KeTICIEYIIIK, KOl KaFaaiiaa
THIHBIC ATy KOHE KYPEK-KaH TaMbIp JKYHECIHIH ayblp 3aKbIMIATYJIAPhI OIIMI€ aJIbII
kenemi (A.Golda, 2013; E. A. Braunlin, 2011). MIIC ke3inae >XypeKk KaH TaMbIp
KYHMECIHIH 3aKbIMIAITY JKHLUIIT 9p TYpai Aepektep OoibiHIa 60%—man 90%—ra neiiin
(E.A. Braunlin, 2011; GabrielaN. Leal, 2010; YoheiSato 2011; C. Kampmann, 2012);
TBIHBIC ajly ar3ajapblHbIH 3aKbIMIanybl 56%-63% karmaiibiHIa Ke3zjecesl
(L.Schroeder 2012;K. Berger 2013). XXI raceipabiy, Oackinga Oanamapaarst MIIC 1,
II >xome VI TypnepiHiH NATOT€HETUKAIBIK €Ml allbUIAbI, OJ OPbIHOACYIIIBI
dbepmenTTik  Tepanus. KemnTereH paHAOMU3UPICHIEH 3€pTTEY  HOTHXKeENepl
MAaTOrC€HETUKANBIK €MHIH THIMIUIINIH aHBIKTAJbl, OJ HayKacTapAblH (PU3UKAIBIK
namy, (PU3HKAIBIK )KYKTEMETe TO3IMIUTITIH apTThIPY, )KYPEK-KaH TaMbIp JK9HE THIHBIC
aly OKyHellepiHiH KepCeTKIMTepiHiH jkakcapybiMeH cunartanaael (Elizabeth A.
Braunlin, 2011; Gabriela N. Leal, 2010; C. Kampmann, 2012). ConbsiMeH KaTap,
KapaMa KaWIibl TupekTep ae O0ap — (QEepMEHTTIH OpBIHOACYIIBI Tepanuvs asChiHAa
MIIC ©Gap Oamamapma >KYpeK KaKHaKIIaJapbIHBIH JKOHE PECIUpaToOpibl Kyie
MaTOJIOTUSIAPBIHBIH epirireHi atanran (Sifuentes M., 2006).

Ocsinaitima, Kazakcrangarel Oananmap apaceinaa MIIC Tapamysl Typaisl
JEpPEKTEeP/IiH OOJIMAybl, TePAITUSHBIH THIMJIUTIT TypaJibl IEPEeKTEPIiH COMKECCI3Iiri,
Kazakcran PecmyOnukaceiamarst MIIC-apiH epTe nuarHocTukanayra OediMienreH
QNTOPUTMIHIH OOJMaybl TaHJAAJIFaH 3€PTTEY TAKbIPHIOBIHBIH ©3€KTUIIrH OUIIIpe/.
byran netiin Kazakcranga MIIC typamsl 3epTTeyiiep 00JIFaH KOK.



3eprrey  makcarbl:  Kaszakctan — PecnyOnukaceiHzma — Oanamapiarbl
MYKOTIOJIUCAXaPUI03/IbIH AMUAEMHUOJOTUMIIBIK KOHE KIMHUKAJBIK CHIATTaMallapblH
3epTTey.

3eprrey MiHaeTTEpI:

1. Kazakcran PecnyOnaukaceiama 1998-2016 xpligapbiHIa —apachklHAa
tipkenared MIIC >xoHe OHBIH JKEKeJIereH TYPJEPiHiH TapadyblH 3epTTey.

2. Kazakcran Pecnybnukaceinga MIIC 6ap 6ananapaeiy IDUA, IDS, GALNS u
ARSB renaepiHiH MOJIEKYJISIPIBbI-TeHETUKAIBIK MPOQUIIIH 3epTTeY.

3. Kazakcran PecmyOnukaceiama 6ananapna MIIC-aeiH TypiHe OaijaHBICTHI
KJIMHUKAJIBIK KOPIHICTEPIH aHBIKTAY.

4. bananap apaceiagarsl 1, 11 sxone VI tunti MIIC opbia Gacymibl pepMeHTTIK
TepanusHbIH JKEKEJICHT€H apHailbl eMJICYA1H THIMIUIITIH 3epTTey.

5. AMOynaTopusIbIK-eMXaHalbIK keMmek neHreringe MIIC nuarHoctukanay
aNTOPUTMIH JIaWBIH/IAY .

FolibIMU sKaHAJIBIFBI:

1. MIIC-npiy Kazakcran PecnyOnmkacbiHia Tapaiysl OIpiHIIL peT OenriieHin
oHe Oarnanap apachlH/ia OHBIH JKEKe TYPJICPIHIH YJIeC caIMarbl aHBIKTAJIbI.

2. MIIC 1 Oypein atanMaraH, >kaHafaH aHbikTanraH 11 sx3ongarer  IDUA -
rediHiH ¢.1598C>T wmyranuscer; MIIC 11 Typinme 6 »x3omHmarer IDS -
C.776T>G myranmscer; MIIC IVA GALNS reninin 14 sx3on1a - €.1519T7>C; 6
sk30Hma C.572A>G; 6 sk3oHma c.571delG; xome 10 sk3oHma ¢.983C>T
myTtarusiap;, MIIC VI ARSB reninin 8 sx3ouma c.1544C>T myTtanusicel
AHBIKTAJIFaH.

3. bipzeit renaik MmyTanus op TYpil KIMHUKAIBIK KOPIHICTEPMEH CUIATTAIaThIHbI
Kazakcranna anfam perT aHBIKTAIAbI, OChl (PEHOMEHIe aJlblll  KeJIeTiH
cebernrepi api Kapan 3epTTey KYpri3y KaxeT eTel.

4. Kazakcran PecnybOnukaceinga Oamamapaei [, II, IVA sxome VI tumrepi
OOWBIHIIIA KITMHUKAJIBIK CHIIaTTaMaapbl aHBIKTAJIJIbI.

5. Kazakcran Pecniybnukacsinga anram petr MIIC naykac 6ananapra xyprizuireH
OpbIH Oacylibl (PEPMEHT TEpaNUsSHBIH KOHE KEKEJICHTeH apHalbl eMJIeyIiH
HOTIDKEIIEP1 TaldaH/Ibl.

6. «AMOynaTopus-eMXaHaIbIK KOMEK KOpCeTy JeHreinae MIIC
JMAarHOCTUKAJIBIK aJICOPUTMI» aJIFAllIKbl PET JalbIHIAJBIN 931pJICHIN eHI131111,
Oyl aypyJblH €pTe€ JHArHOCTUKACHIH JKaKcapTyFa >KOHE OpPBIHOACYIIIBI
(hepMEHTTIK TepanusHbl YaKThUIbI 0acTayFa MyMKIHIIK Oepe/i.

3epTreyain TIKIpUOETIK MAHBI3AbLUIbIFDI:

1. Kazakcran PecnyOnmkaceinga Oananap apaceiHmarbl MIIC ke3necy >KuiIiria
OlTy HaykacTapblH Oenrii Oip yakbITTarbl CaHbIH Oargapiiayra >KOHE COFaH
OarpITTaJIFAH IIapanapibl KOHE OChl HayKacTapra camalibl KOMEK KepceTyi
YHBIMIACTBIPYFa MYMKIHJIIK Oepei.

2. MIIC mHaykacTtapia aHBIKTaJIFaH »J>KaHAa TeHIIK MyTtanusuiap Kasakcran
PecryOnmkacel mOMySITUSICHIHAA TapajdFaH TeHIIK MYyTalWsUTapAbIH IePEKTEP
0a3achlH KYPY YIIIH Heri31 O0JIbIN TaObLIAIbI.

3. XKypek-tambip kyHeciHae matonorusislK e3repictepi MIIC-ke miangsiKkaH
OamamapApl KEMICHI1I OpbIH Oacymibl  (epMEHTTIK TepamusiMeH Kartap
KEKEJICHTeH apHailbl CHUMITOMATHKAJIBIK eMJICYAl KYPri3reHAe Kypek



KAKMaKIIaJapblHBIH ~ 3aKbIMJIATYBIHBIH TOMEHJIEYIHE JKOHE 6eMip Cypy
CarnachlHBIH KaKCapybIHA aJbIN KeIe/i.

BipiHm MeauKo-caHUTAPIIBIK KOMEK KOPCETY MEKeMeJepre apHajaraH Oajasiap
apaceraaarsl MIIC-nb1 AarHocTHKaNay alrOPUTMi apKbUTBI OCHI HayKacTapabl
epTe Ke3eHJAEpPiHAC HEFYPJIbIM €pTe aHBIKTaIl, TUIMJ1 MaTOreHEeTUKAJIBbIK eMiH
JKYPri3y apKblIbl OJIAPJIbIH ©MIp calachlH kKaKcapTyFa MYMKIHAIK Oepel.

Kopranyra mbIiFapbuIFaH Herisri skaraaiiap:

1.

Myxkononucaxapauo3 - Kazakcranga 100 MbIH Tipi TyFaHgapFa MIaKKaHIaFbl
xuiairi 0,75 GonaTelH CHpPEK IaTOJOTHs, OHBIH IIIHAEC €H XOFaphl yieci -
MIIC II typi - 42,2%; oman opi MIIC I - 28,8%; MIIC VI typi - 17,7% xone
eH TemeHri ynec canmarsl MIIC IVA - 11,1%.

MIIC I, II, IVA sxone VI tuntepi 6ap Gananap apacbiHAa oJEMIK JEpPEKTEp
6azaceina (HGMD) 6ypein cunarranmaran, IDUA, IDS, GALNS sxone ARSB
TCHCPIH/IC MyTaIusIap aHbIKTAJIIbI.

MIIC 6apneik Tuniaae 6anamnapaa 100% xypek-KaH TaMbIpiiapbl )KOHE THIHBIC
almy JKyWenepl opTypJil aybIpJblK JACHIEHIIIKTE 3aKbIMAAIAbl; CYHEK-OybIH
xyneciHiy gedopmanusicel MIIC 1, II, IVA xone VI tunrepine ToH; OybIH
KuMbLIbIHBIH miekTenyi MIIC I, II xone VI Ttunrtepinne xe3geceni, an OybIH-
Oalinam anmapaThiHblH —runepMmoOunpAuIirt MIIC IVA  tuminge raHa
Oalikaiapl; mHTEUICKTYan bl gamyabiH Kigipici MIIC I, II tunti HaykacTapra
TOH.

OpbiH Oacymibl (PepMEHTTIK Tepanus (U3UMKAIBIK JaMyJbl >KaKcapTaJbl,
(bUBUKATBIK KYKTEMEre TO3IMAUIKTI apTThIpajbl, THIHBIC aly KYHeciHe OH
ocep ereni. Jlereumen, MIIC-ke manapikkan OananapJblH TepanusChIHbIH
OacTaylyblHa JEWIH KaJbIMTACKAH >KYPEKTErl 3aKbIMJIaHyJapra aTajfaH €M
THIMCI3.

Kypex-tambIp xyiecinae naTonorusiblk e3repictepi 6ap MIIC-nien aysipran
Oamamapra OpbeIH Oacymibl  (EpPMEHTTIK TepanmusMeH Karap KeeH
KEKEJICHTeH CUMIITOMATHKAJbIK apHaibl eMIey/Al KYpri3reH xarnainaa 84,6%
MOP(POPYHKITMOHAIBI KYPEK TapaMeTpiepiH JKakcapambl, ana Oaxpuiay
ToOBIHIA - 60%.

KopbITBIHABIL:

1.

Myxkononucaxapauo3 - Kazakcranma 100 MbIH Tipl TyFaH HOpECTeNepre
makkanaars! sxuimiri 0,75 6omateH cupek narosorus: MIIC I - 0,2:100 000;
MIIC II - 0,32:100000; MIIC IVA - 0,08:100 000; MIIC VI - 0,13:100 000. ,
onbly imiHAe eH xkorapbl yiaeci MIIC II typt - 42,2%; onan opi MIIC I -
28,8%; MIIC VI Typi - 17,7% xone ex Temenri ynec canmarsi MIIC IVA -
11,1%.

Kazakcran PecnyOnukaceinna 30% HaykacTapaa Oykinl AyHHE KY3UTIK
nepekrep OazaceiHga (HGMD) Oypein Tipkenmeren MIIC-ke ToH reHmik
myTanusuiap anram a"biktaarad. MIIC | naykactapma IDUA rennin 11
sk30HbIHAA C.1598C>T wmyranusacsl — 10%; MIIC II typinae IDS reninin 6
aKk30HBIHAA C.7 76 T>G mytarnuscel - 3,3%; MIIC IV A typinae GALNS reniHiH
14 sx30ubIHAa €.1519T>C MmyTtanusce - 3,3%, 6 sk30HbIHAA C.572A>G - 6,6%,



6 sk3oubiHga ¢.571delG xome 10 sx3ombiHAa ¢.983C>T- 3,3%; MIIC VI
typinae ARSB reninin 8 sx3oHbIHIA ¢.1544C>T myTtanusice -3,3%.

3. MIIC OGananapga 100% xarmaiina aypylblH TypiHE KapamacTaH
MYJIBTHXKYHEIIK 3aKbIMIanyiap 0onaibl: KYpPEeK KaH-TaMbIp >KOHE THIHBIC ally
ar3anapbiHbiH 3aKkbIMaanyiapel, MIIC 1, 11, IV-A xone VI typnepinae cyiiek-
OybiH xyHeciniH nedopmanusicel (100%); mapeHXxuMaTo3Abl ar3anapblH
(6aybIp, kekOaybIp) 3akpiMaanyapbl (58,9%); JIOP arzanmapbiHBIH aypysiapsl
(61,5%); kepy ar3amapbiHblH 3akpiMaaHybl (66%). MIIC 1, II xome VI
Typiiepinae OyblH KUMBUIBIHBIH IIEKTeTyl  Ke3feceni, OybIH-Oaiiam
anmapatbiably, runepMoomapALIiri MIIC IVA tuminaae 100% OGatikamanmsr;
uHTeuIeKTyan sl qamyabiH kigipici MIIC I (40%), 1T typinge (83,3%).

4. MIIC 1, IT xone VI tunreri opbiH O6acyiisl (epMEHT Tepanusichl Oip OarbITTa
ocep ereni. PU3MKAIBIK KYKTEMEre TO3IMIUIITIHIH apTybl (6 MUHYTTBIK >Kasy
KYpPY apanarblHbIH y3apyel opTa ecenmeH 22,5%) o3 keszerinme MIIC
OanayiapJiblH ©Mip CYpy CcamnachIHbIH JKaKCapybIHBIH KOPCETKIII OOJIbII
TaObLIAbI.

5. Kemenai >kexkeneHreH apHaiibl Tepamus >KYPEK KaH TaMmblp KYHeECiHIH
MOP(POPYHKIMOHANBIBI JKAFAAUbIHBIH JKaKcapyblHA ajblll KeJedl, oJjap:
OacTamnkpl MOJIIMETTEPMEH CaJIBICTBIpFaHIA KYpeK KYBICBIHBIH
JUJIATAUSICBIHBIH KOPCETKIIITEepl OacTankbl KOPCETKIMITEepIHEe KaparaHjaa
43,4% nmeWiH a3arobl, KaKIAKMIAJIbIK JKETKUIIKCI3MIKTIH 84,6% neitin
TOMEHJIEYl, al Oakpulay TOOBIHIA JKYPEK KYBICHIHBIH JMIATAIUSICHIHBIH
kepcetkimrepi 12,5% a3arobl, KakMakaiblK KeTKUTKCI3AIKTIH 40% apTybl
AHBIKTAJIIBI.

6. «AMOynaTopus-eMXxaHaJbIK KOMEK KOepCeTy JeHrenine MIIC
JTMATHOCTUKAJIBIK QJITOPUTMI» QJIFAIIKBI PET 31pJICHII SHT131111, OVI1 aypyabiH
€pTe JMAarHOCTHKACHIH JKaKcapTyFa KoHE OpbIHOACylibl  (EepMEHTTIK
TepanusiHbl YaKThLIbl 0acTayra MyMKIHIIK Oepe/il.

JAuccepranmsi TAKBIPHIObI 00MBIHILA KAPUAJIAHBIMAAP:
3epTTey HOTHXKenepi OoibiHIIA 16 FBUIBIMU MakKajla >KapUsUTaHAbl >KOHE

KaOBLUIIAaH/IbI, coublH 1imiHAe SCOPUS nepektep 0a3acblHa EHII3UITCH

KypHasbiHaa 1 makana; 4 makana - Kazakctan Pecniyonukachl bBiiM skoHEe FUIBIM

MUHHUCTPIIT FhUIBIM KOMUTET! YChIHFaH KypHaiaapaa, 1 makana PUHI] xone

Cyberleninka mmatdopmaceiHla MHACKCTEITCH O KYpHAIBIHIA; 8 KapHsUIaHbIM

XaJIBIKApaJbIK IIETEeNAIK KOH(PEepeHIMsuIap MaTepuangapbiaaa;, 1 skapusiaHbiM

[lenquatpnap »xone Kazakctan Oananap XuUpyprrapbiHbIH XaJIbIKapajblK FHIIBIMHU-

MPaKTUKAIBIK KOH(PEPEHIMICHIHBIH MaTepHalapbinaa; lkapusnanbimM Kazakcran

PecnyOnukachIHBIH neauaTpIapbIHbIH VII CHE31HIH MaTepuagapbiHa

KapUsUTaHFaH.

JAuccepranmst KeJaeMi MeH KYPbLIbIMbI

Hucceprauust 115 mapakra OacbulFaH, Kipicre, o[eOMETKE IOy, KeJeMiH

CUTIATTay JKOHE 3EPTTEy OMICTEpi, MCHIIIKTI 3epTTey HOTIKeIepiMeH 8 Tapay,

KOPBITBIH/IBI, TOXIPHOETIK YChIHBICTapaaH Typanl. Komka3oa kectenepmen (31),

cyperrepMmen (9), koceiMmanapmen (26) wnmocTpanusiianFad. budmmorpadusibik

KOPCETKIII OpbIC JKoHe mieT Tutaepinae 231 onebuer ko3iHEeH TYpaabl.



ANNOTATION

Of PhD thesis by Tulebayeva Assel Kairatovna titled
“Clinical-epidemiological characteristics of mucopolysaccharidoses in children in the
Republic of Kazakhstan”

Specialty: 60110100 — Medicine

Actuality of the problem:

Mucopolysaccharidosis (MPS) is a group of hereditary lysosomal storage
diseases caused by impaired glycosaminoglycan metabolism (GAG) as a result of
genetic deficient activity of lysosomal enzymes participating in their degradation.
(B.Winchester 2012, J.M. Saudubray 2012).

The prevalence rate of MPS differs from country to country. Among the
European population, the prevalence of MPS is from 1.81 (Poland) to 4.5
(Netherlands) per 100,000 live births (Anna Tylki-Szymanska 2015). The most
frequently diagnosed type in Europe is MPS IIl - 0.86 per 100,000 live births.
However, in Asia, the most common type is MPS type Il (Hunter syndrome). The
results of studies conducted in Taiwan, South Korea and Japan revealed the
prevalence of Hunter syndrome in Taiwan 1.07; 2.05 in South Korea and 0.84 in
Japan per 100 000 live-born boys, representing more than half of all diagnosed cases
of MPS (Hsiang-Yu Ling 2008, Sung Yoon Cho 2014, Shunji Tomatsu 2017).

Clinical manifestations of MPS are variable and characterized by multiple
organs dysfunction. The severe impairment of cardiovascular and respiratory systems
Is leading cause of high mortality (A.Golda 2013, E.A. Braunlin 2011). According to
different data, the frequency of cardiovascular impairment varies from 60% to 90%
(E.A. Braunlin 2011, G. N.Leal 2010, Yohei Sato 2011, C. Kampmann 2012).
Involvement of the respiratory system in pathological process occurs in 56% -63%
(L.Schroeder 2012, K.Berger 2013).

At the beginning of the XXI century the pathogenetic treatment of MPS types
I, 11 and VI - enzyme replacement therapy (ERT) became available. The results of
multicenter randomized clinical trials of the efficacy of ERT demonstrated positive
effect on physical development (increase in growth), increase of 6 minute walk test,
decrease of liver size, improvement in pulmonary function parameters, improvement
in cardiovascular system (E.A. Braunlin, 2011; G.N. Leal, 2010; C. Kampmann,
2012). However, there are some contrary dates, when on ERT the heart valves and
pulmonary dysfunction progressed (Sifuentes M., 2006).

Thus, differences in the prevalence rate of MPS in different populations, the
lack of data on the frequency of this pathology among children in Kazakhstan, the
contradictory results of ERT effectiveness, absence of algorithm for early diagnosis
of MPS in the Republic of Kazakhstan indicate the importance of chosen research
topic. It should be noted, that earlier there were no studies on MPS in Kazakhstan.
Aim of the research work: To investigate the epidemiological and clinical
characteristics of mucopolysaccharidosis in children in the Republic of Kazakhstan.
Objectives:

1. To calculate the prevalence rate of MPS and its different types for the period
from 1998 until 2016 in the Republic of Kazakhstan.



5.
6.
Sci
1.

Investigate the molecular genetic profile of the IDUA, IDS, GALNS and ARSB
genes in children with MPS in the Republic of Kazakhstan.

To study clinical manifestations of MPS, depending on the type of disease, in
children with MPS in the Republic of Kazakhstan.

To study the effectiveness of enzyme replacement therapy in children with
MPS I, 1l and VI types.

To study the effectiveness of personalized therapy depending on the type of
MPS and the individual course of the disease.

To create the algorithm for diagnosing MPS on the primary health care level.
entific novelty:

For the first time in Kazakhstan the prevalence rate of all types of MPS was
calculated, which will allow to predict the number of patients with MPS in the
future.

For the first time were identified new, previously not described mutations:
mutation ¢.1598C> T in 11 exon of the IDUA gene for MPS I; mutation
C.776T> G in 6 exon of the IDS gene for MPS II; mutations ¢.1519T> C in
exon 14, ¢.572A> G in exon 6, ¢.571delG in exon 6 and ¢.983C> T in exon 10
of the GALNS gene in MPS IVA; mutation ¢.1544C> T in exon 8 of the ARSB
gene in MPS VI. The obtained new knowledge will help to create a common
mutations database of population of the Republic of Kazakhstan.

For the first time in the Republic of Kazakhstan was revealed that the same
mutation can lead to different clinical manifestations of the MPS disease,
which requires further studies to explain the clinical polymorphism in patients
with the same mutation.

Clinical features were identified and described in children with MPS types I, I,
IVA and VI in the Republic of Kazakhstan.

For the first time in the Republic of Kazakhstan was conducted retrospective
and prospective analysis of the ERT effectiveness in patients with MPS.

For the first time was created and recommended for application diagnostic
algorithm of MPS on the primary health care level, which allows to improve
early diagnosis of MPS and timely ERT start.

Practical significance of research work:

1.

Knowing the prevalence rate of MPS among children in the country will allow
to predict the number of patients for the interested period and to make certain
managerial decisions.

New, previously not described mutations, which was revealed in patients with
MPS, could be the basis for creating genetic mutations database of population
of the Republic of Kazakhstan.

The created diagnostic algorithm of MPS in children on primary health care
level will help doctors to diagnose MPS and prescribe ERT in the early stages
of the disease.

The main provisions for the defense:

1.

Mucopolysaccharidosis — rare diseases, with prevalence 0,75 per 100 000 live
births in Kazakhstan, mainly presented by MPS 11 type in 42,2%; then MPS |
type - 28,8%; MPS VI type - 17,7% and the most rare type is MPS IVA -
11,1%.



2. Among children with MPS I, II, IVA and VI types were revealed new,
previously not described in international mutation databases mutations in
IDUA, IDS, GALNS and ARSB genes.

3. Regardless of MPS types, all children (100%) with MPS have cardiovascular
and pulmonary impairment; skeletal deformations is typical for MPS I, 11, IVA
u VI types; dysfunction of joints as contractures and stiffness are common for
MPS 1, Il and VI types, whereas ligamentous laxity and joint hypermobility are
typical only for MPS IVA; mental development delay occurs in children with
MPS 1, Il types.

4. ERT demonstrated positive effect on physical development, increase in
tolerance to physical exercises, improvement in pulmonary function. However,
there is no positive effect pathological changes in heart valves, which was
formed before ERT start.

5. The complex therapy, consisting of main ERT and symptomatic, personified
therapy of cardiovascular impairment in children with MPS, demonstrated
positive effect on the morphofunctional condition of cardiovascular system in
84,6% cases, whereas in control group (only on ERT) in 60%.

Conclusions:

1. The prevalence rate of all types of MPS in Kazakhstan is 0.75: 100 000 live
births, including MPS type | - 0.2: 100 000; MPS 11 - 0.32: 100000; MPS IVA
- 0.08: 100,000; MPS VI - 0.13: 100 000. Among all patients with MPS in the
Republic of Kazakhstan, the most common is MPS 1l - 42.2% of all diagnosed
MPS cases, then MPS | (28.8%), MPS VI (17.7%) and MPS IVA (11.1%).

2. According to the Human Genetic Mutations Database (HGMD) in 30% of
patients with MPS in the Republic of Kazakhstan were revealed new,
previously not described mutations. Mutation ¢.1598C> T in the 11 exon of the
IDUA gene in 10% of patients with MPS I; mutation ¢.776T> G in 6 exon of
the IDS gene in 3.3% of patients with MPS II; mutation ¢.1519T> C in the 14
exon of the GALNS gene in 3.3% of patients with MPS IVA, mutation c.572A>
G in the exon 6 of the GALNS gene in 6.6% of patients with MPS IVA and the
mutation ¢.571delG in the exon 6 and c. 983C> T in exon 10 of the GALNS
gene in 3.3% of patients with MPS IVA; mutation ¢.1544C> T in exon 8 of the
ARSB gene in 3.3% of patients with MPS VI in, the was set at 3.3%.

3. Multisystemic clinical impairment was established in children with MPS:
morphofunctional disorders of the cardiovascular (100%), respiratory,
osteoarticular systems (100%), enlargement of parenchymal organs (liver,
spleen) (58.9%), ENT organs (61.5%) and ophthalmological disorders (66%).

4. ERT in children with MPS increases tolerance to physical activity (6MTW
distance increased by an average of 22.5%), which are indicator of improving
the quality of life of children with MPS.

5. The results of analyzing the effect of symptomatic, personified therapy of
cardiovascular impairment in children with MPS revealed positive effect of
personified therapy on the morphofunctional condition of cardiovascular
system.



6. The created diagnostic algorithm of MPS in children on primary health care
level will increase early diagnosis and timely initiation of ERT, which is a key
component in improving the quality of life of children with MPS.

Relevant publications:

Based on the results of the research 16 scientific articles have been published
and accepted for publication, including 1 article in journal, included in the SCOPUS
database; 4 articles in journals recommended by the Committee for Control of
Science of the Ministry of Education and Science of the Republic of Kazakhstan; 1
article in the journal, indexed on the platform of Russian scientific citation index and
Cyberleninka. 8 publications in the materials of international foreign conferences; 1
publication in the materials of the International Scientific and Practical Conference of
Pediatricians and Children's Surgeons of Kazakhstan; 1 publication in the materials
of the VII Congress of Pediatricians of the Republic of Kazakhstan.

Structure and scope of the dissertation.

The thesis is presented in 115 pages of typewritten text, consists of an introduction,
literature review, description of the scope and methods of research, 8 chapters with
results of own research, conclusions, practical recommendations. The manuscript is
illustrated by tables (31), figures (9) and annexes (26). The bibliographic index
includes 231 sources in Russian and foreign languages.



