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To whom it may concern

Bone metabolism has drawn attention in recent years. Significant supply in vitamin D is
crucial for growth and development of children. Moreover, genetic differences in varied
populations has been described. Therefore, the subject of the doctoral dissertation of Irina
Kim, “Clinical and genetic markers of bone metabolism in children under one year of age in
the Kazakh population,” is essential. :

The thesis concerns the possible relationship between polymorphisms of VDR and RANKL
genes and indicators of bone metabolism in children under one year of age in the Kazakh
population. The objectives were to study parameters of bone metabolism, frequency of
allelic variants of VDR and RANKL genes and asses possible relationships between
polymorphisms and bone metabolism indicators.

The study included 250 children under 1 year- old based on the estimation of the sample size
by statistical analysis. Comprehensive clinical and laboratory examination was performed.
The study group consisted of 94 boys and 156 girls. The analysis was performed in 3 groups:
newborns, children under 6 months of age, and 6-12 months. Children with hereditary
diseases of the musculoskeletal system, disabilities and severe chronic diseases were
excluded from the study.

The levels of vitamin D were lowest in the neonatal group. Weakly positive relations were
found between vitamin D and octeocalcin and weakly negative relations between vitamin D
and parathyroid hormone and calcitonin, Moreover, children with vitamin D deficiencies had
lower levels of osteocalcin, PTH, phosphorus and calcium.

Frequency of distribution of genotypes of VDR rs1544410 polymorphism analysis revealed

that GG genotype was present in 59% of children. The analysis of RANKL polymorphism
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revealed that rs9594738 CC genotype was present in 52% of children, while in rs9594759 in
43% of children. GG genotype of rs9594759 was associated with lower vitamin D and
phosphorus levels. Furthermore CT genotype of RANKL rs959759 gene was associated with
calcitonin levels.
The study described vitamin D levels and VDR and RANKL gene polymorphisms in Kazakh
children under one year of age and their relationship‘with bone metabolism parameters. The
study results enabled the formulation of an algorithm for diagnosing bone metabolism
disorders in Kazakh children with possible clinical applications.
The Ph.D. student presented the study results during several international conferences and

published four manuscripts in revised journals.

Therefore, | consider the doctoral thesis of Irina Kim to be of high clinical and scientific value

and ready for further procedures.
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Ilo mecTy TpeboBaHus

MeTtaboimu3M KOCTeH NpHBIIEK BHHMaHME B TIOCHEJHHE TOAbL 3HAYHTENBHOE HOCTYILICHHE
BHTaMEHa D HMeeT BakHOE 3HaYeHwe Ui pocTa pasButHs jgereil. Kpome Toro, onucaHsl
PCHETHYECKHE PA3JIMIHs B Pa3IMYHBIX nomysnusax. [loatoMy Tema JOKTOpPCKO#H AUccepTaliu
Vpussl Kum «Kidnuyeckne W reHermueckue Mapkepsl MeTabojm3Ma KOCTed y JeTell B
BO3pacTe JI0 OJTHOI0 I'0JIa B Ka3aXCKOH MOMYJIAILUN» ABIACTCS BAXKHOM.
Tema juccepraiyn KacaeTess BO3MOKHOM B3aHMOCBS3H Mex Ty noiuMopduzmamu reaos VDR
u RANKL u mokaszarensmu MeraGomusma KOCTeH y JerTeil B BO3pacTe N0 OJHOrO roja B
Kaszaxckou momyysuu. Llensmu mccnemoBanus ObUIM H3ydeHHE MapaMEeTpoOB MeTabosH3Ma
KOCTe#, 4acTOTH! ajuleibHbIX BapuanToB reHoB VDR u RANKL, a taxike orieHKa BO3MOXKHBIX
B3aMMOCBS3EH MEeXTy MoJMMOpdU3MamMH U 1oKa3aTelIiMi MeTaboJIn3Ma KOCTEH.

B rccneioBanre 66UTH BKIIFOYEHBI 250 aeTeit B Bo3pacTe 10 1 rojia Ha OCHOBE OLIEHKH pa3Mepa
BRIOODKM C [OMOINIGI0 CTaTHCTHYECKOrO aHanM3a. bBUIO HPOBEACHO KOMILUIEKCHOE
KIHHHYeCKoe H sabopaTopHoe obcienosanme. Mccneoparensckas rpymma cocTosia us 94
MATFYMKOB B 156 neBoYek. AHaIM3 MPOBOAWICA B 3 rpynnax: HOBOPOXEHHEIC, NICTH B
BO3pacTe JI0 6 MecsIeB M JeTH B Bodpacte oT 6 1o 12 mecsnes. JleTH ¢ HacIeJACTBEHHEIMH
3360/IeBAHMSIMH  OTIOPHO-ZIBUTATEIbHOIO ~ anmnapara, HHBAIMIHOCTEIO M THKEIbIMH
XPOHHYECKUMH 3a00/I€BAHASIMHA OBLTH HCKJIFOYEHBI U3 HCCIICIOBAHHS.

Vpoeau BuTamuHa D ObUTH caMbIMH HH3KHMH B IDYIIIE HOBOPOXKICHHBIX. beuti 00HApyXeHEI
cnabble TIONIOKHTEIBHBIE CBS3M MEXAy BHTAaMHHOM D H OCTEOKaIBIIHHOM H ciabbie
OTPHIATENLHBIE CBS3H MEXIy BHTaMHHOM D ¥ [apaTHPEOHIHBIM IOPMOHOM H
KabnuToRIHOM. KpoMe Toro, y AeTel ¢ IeGHIHTOM BUTaMHHA D Opumn OoJiee HH3KHE YPOBHH
ocreokansiuna, [1TT, dpocdopa i KaIbIHs.

Hacrora pacnipesiesieHHst TEHOTHIIOB nomamopdusma VDR rs1544410 nokazana, 9410 reHoTHII
GG npucyrersoBan y 59% nereii. AHAIH3 nomamoppusma RANKL nokasan, uro resorun CC
19594738 npucyrcTBoBan y 52% JeTel, TOra Kak reHOTHN 19594759 - y 43% neteii.

Tenotun GG rs9594759 6pu1 cBszan ¢ Oonee HU3KHM ypoBHeM BHTamuHa D m docdopa.

Kpome Toro, resorun CT rera RANKL rs959759 6bu1 CBS3aH C YPOBHSMH KaJIbIIHTOHHHA.

B uccnenopanmy onucans! yposad BuTaMuHa D u nomaMopdusmel renos VDR u RANKL y

K23aXCKHX jieTeil B BO3pacTe J0 O/IHOTO rojia M HX B3aUMOCBSI3h C apaMeTpaMu MeTabomu3ma

KOCTeji. PesynmpraThl HCcIIeI0BaHHS O3BOJIHIIH copMyITMPOBATE AITOPHTM IS JHATHOCTHKH

Hapymenuii meraboimaMa KOcTed Yy KasaxXCKHX JeTedl ¢ BO3MOXKHBIMH KJIMHHYECKHMH

TIpUMEHEHUAMH. -

Actimpant mpecTaBMNl  pe3yJbTAaThl HCCHENOBAHHA HA HECKOJIBLKHX MEXITYHAPOIHBIX

KOH(epenmusx 1 ony6IMKOBAJ YETHIPE PYKOMMCH B PELCH3UPYEMBIX JKypHanax. [Toatomy s

CumTato, yro pokTopckas muccepranus Mpuiabl Kum obnanaer Beicokoii ximumueckoil u

HaYYHOM eHHOCTBIO M TOTOBA K JATBHEAIIAM POLIEypaM.
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