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31.7%, x2=0.2499, p<0.05). The features of the clinical manifestations of pneumonia at the time of admission to the
hospital include: hyperthermic syndrome (97.5%), cough (90.8%), symptoms of intoxication (75.0%), shortness of
mixed genesis (43.3%). The leading risk factors for the complicated course of non-hospital pneumonia, unspecified
and against the background of coronavirus disease, include: the presence of concomitant diseases, previous
antibiotic therapy, and violation of the calendar of preventive vaccinations. In the case of complicated pneumonia,
the leading laboratory criteria were: neutrophilic leukocytosis and an increase in the level of D-dimer, which had the
greatest significance and were directly correlated with the severity and duration of the disease.
Key words: children, pneumonia, course, diagnosis, complications.
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The aim of the study was to determine the +1245G>T gene polymorphism of COL1A1 in children with idiopathic
short stature (ISS).

A genetic study of 35 children with ISS who were treated at the V.P. Komisarenko Institute of Endocrinology and
Metabolism of the National Academy of Medical Sciences of Ukraine was conducted.

The average age of the examined children was 10.68+3.30 years. The polymorphism of the COL1A1 gene, namely
+1245G>T(rs1800012), was determined by standard methods.

The G/G genotype was an unreliable risk factor for ISS (OR=1.56, (95%CI 0.66-3.48, p=0.28)). The dominant allele
in the group of children studied is G (pG=0.814).

The allele frequencies in ISS children (pG=0.814, qT=0.186) do not correlate as 1:1, which indicates a violation of
the allele frequency in this sample, which may be due to the small study group.

Patients with the T/G genotype have a non-significant risk of 1SS (OR=1.17, (95%Cl 0.51-2.72; p=0.71)). The G
allele of the COL1A1 gene is significantly associated with the risk of 1SS OR=1.95 (95%Cl 0.99-2.82; p=0.05).

Key words: idiopathic short stature, children, +1245G>T polymorphism of the COL1A1 gene.

Connection of the publication with planned research
works.

Research work of the State Institution “V.P. Komisa-
renko Institute of Endocrinology and Metabolism of the
National Academy of Medical Sciences of Ukraine”, Kyiv,
Ukraine, funded by the Ministry of Health “To study the
state of the growth hormone/growth factors system in
children and adolescents with endocrine pathology de-
pending on the supply of vitamin D and variants of poly-
morphism of its receptor gene”. State registration number
0122U000420.

Introduction.

Child growth is an indicator of good health and a sen-
sitive marker of disease [1].

Stunting is defined as being below the third percen-
tile for age, sex, and race or two standard deviations (SD)
below the mean [2].

Idiopathic short stature (ISS) is a condition in which
short stature occurs in children with normal growth at
birth and unimpaired body proportions. In this condition,
the growth hormone level after stimulation (with cloni-
dine or insulin) reaches normal values [3-5].

ISS is defined as a condition in which a person’s height
is more than 2 sigmas below the corresponding average
height for a given age, sex, and population without signs
of systemic, endocrine, nutritional, or chromosomal ab-
normalities [4]. ISS encompasses a heterogeneous group
of children with many currently unidentified causes of
short stature. It is estimated that approximately 60-80%
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of all stunted children with a score of less than 2 sigma
or even lower meet the definition of ISS [3]. This cohort
includes children with constitutional growth, puberty, and
familial shortness [5].

The collagen type 1 alpha 1 (COL1A1) gene en-
codes a protein chain that plays a vital role in bone flexibil-
ity. This chain comprises 90% of the organic bone matrix
[6]. Many studies have been conducted on the association
between COL1A1 polymorphism and osteoporosis. One of
the most studied single nucleotide polymorphisms (SNP)
is the transcription factor Sp1 rs1800012 (+1245 G>T), a
binding site located in the first intron of the COL1A1 gene,
an important region for the regulation of collagen tran-
scription [7]. It was found that this polymorphism in the
COL1A1 gene affects bone strength by altering the bind-
ing affinity of the transcription factor Sp1. The presence of
the T allele leads to abnormal production of the collagen
al chain compared to the collagen a2 chain, adversely
affecting the bone composition and mechanical strength
[8].

The COL1A1 gene, a key player in bone strength and
health, is responsible for the production of Type | collagen,
the main organic matrix protein involved in bone matura-
tion, development, and mineralization [9]. Mutations in
collagen synthesis, such as those seen in osteogenesis im-
perfecta syndrome, result in increased bone fragility and
bone structure disorders [10]. However, the presence of
specific genetic polymorphisms of the COL1A1 gene can
also lead to low bone mineral density and an increased
risk of fractures in both adults and children [11, 12].

The intronic region of the COLIA1 gene contains
the Spl polymorphism, which is associated with the
transcription start site. The polymorphism of this genotype
leads to an increase in the activity of transcription and
collagen synthesis. This violates the ratio of a-1 and a-2
(2:1) of type | collagen. Ultimately, this leads to decreased
bone strength due to impaired mineralization of osteoid
tissue [13]. Normally, homozygous GG carriers have a
balanced ratio of a-1 and a-2 chains of type | collagen, but
in heterozygous carriers, the ratio of a-1 and a-2 chains
is disturbed. Carriers of the GT genotype have fewer
inorganic and more organic bone components, which
affects bone strength and mineralization [14].

The aim of the study.

Determination of the +1245G>T gene polymorphism
of COL1A1 in patients with idiopathic short stature.

Object and research methods.

A genetic study was conducted of 35 prepubertal
children with ISS who were treated at the V.P. Komisarenko
Institute of Endocrinology and Metabolism of the National
Academy of Medical Sciences of Ukraine.

In all subjects, the following were taken into account:
sex and age of the subject, anthropometric data, vitamin
D levels in the blood (summer months were excluded),

bone age, growth hormone levels after stimulation tests
(clonidine and insulin), IGF-1 levels, and total and ionized
calcium and phosphorus levels.

The average age of the patients (28 males, 7 females)
was 10.68+3.30 years. Stunting was -2.19 (+0.49) SDS.
During the study, all children had normal thyroid-
stimulating hormone levels.

The polymorphism of the COL1Al gene was
determined, namely +1245G>T (rs1800012). DNA
was isolated from peripheral blood using the “Quick-
DNA™UniversalKit” test system (ZymoResearch, USA) for
molecular genetic testing.

The polymerase chain reaction (PCR) method was
used to determine the polymorphic variants +1245G/T
(rs1800012) of the COL1IA1 gene. The analysis of
restriction fragment length polymorphism (RFLP) was
performed using modified protocols with oligonucleotide
primers manufactured by Metabion (Germany) and a
commercial Dream Tag Green PCR MasterMix kit (Thermo
Scientific, USA).

The amplicons, i.e., the products of amplification
of DNA fragments, were subsequently subjected to
hydrolytic digestion with restriction endonucleases
(“Thermo Scientific”, USA) under appropriate temperature
conditions.

The resulting restriction fragments of the genes
were stained with ethidium bromide and analyzed in
an agarose gel (“CleaverScientific”, UK) with horizontal
electrophoresis (Multi Sub Midi, Cleaver Scientific Ltd)
followed by photographic fixation of polymorphisms (fig.).

The study’s results were statistically calculated using
Microsoft Excel. All data were analyzed using nonpara-
metric methods of variation statistics.

The normality of the genotype distribution in the pa-
tient and control groups was checked by the Hardy-Wein-
berg method (x?). The odds ratio (OR) was used to calcu-
late risk factors using the MedCalc program (2006).

During the study, the basic principles of bioethics of
the Council of Europe Convention on Human Rights and
Biomedicine (April 4, 1997) and the WHO Declaration of
Helsinki for the Ethical Principles of Medical Research In-
volving Human Participants (1964-2013) were followed.
The Biomedical Ethics Committee of the V.P. Komisaren-
ko Institute of Endocrinology and Metabolism of the Na-
tional Academy of Medical Sciences of Ukraine found no
moral or legal violations during the study. Informed con-
sent was obtained from the participants and their parents
or guardians.

Research results and their discussion.

The control group included 96 practically healthy, un-
related adolescents [15].

The number of patients with the T/G genotype in the
study group was practically no different from the control

Figure — Electrophoregram of the +1245G/T (rs1800012) polymorphism variants of the COL1A1 gene.
Notes: M — molecular weight marker; samples 3, 5-10 — GG genotype; samples 2, 4, 11 — GT genotype; sample 1 — TT genotype.
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group. The number of children with the homozy-
gous T/T genotype was 5.84 times less compared
to the control group, and the percentage of pa-
tients with the G/G genotype was practically the
same as in healthy individuals (table 1). The het-
erozygous T/G genotype does not significantly in-
crease the risk of developing ISS, OR=1.17, (95%ClI
0.51-2.72; p=0.71), and the presence of the ho-

Table 1 — Genotype distribution in healthy children
and children with idiopathic short stature

Patients with
CO(Lr ﬁ‘;géﬁ‘ﬁ?/ U idiopathic short c:("',;;;" OR (95% Cl) P
stature n (%)
/T 1(2,86) 16 (16,70) | 0,15 (0,02-1,15) | 0,07
T/G 11(31,43) 27(28,10) | 1,17 (0,51-2,72) | 0,71
G/G 23 (65,71) 53 (55,20) | 1,56 (0,66-3,48) | 0,28

mozygous T/T genotype, although it is pathologi-
cal, was protective in our case, which may be due
to the small sample (OR=0.15, 95%Cl 0.02-1.15,

Note: * — data from the source [15].

Table 2 - Frequencies of T and G alleles in children with

idiopathic short stature

p=0.07).

The homozygous G/G genotype in the study
group is also a risk factor for the development of
ISS, but not significantly (OR=1.56, (95%Cl 0.66-
3.48, p=0.28)).

The genetic analysis of children with ISS re-
vealed the following data: carrying the G allele of

the +1245G/T polymorphic locus (rs1800012) of
the COL1A1 gene is a significant risk factor for ISS

OR=1.95 (95%Cl 0.99-2.82; p=0.05).
The allele that predominated in the subjects
was G, both in the control group (pG=0.693) and

in the group of children with ISS (pG=0.814). The
frequency of the T allele was 1.65 times lower in

patients (qT=0.186) than in the group of healthy

controls (qT=0.307; table 2).

The allele frequencies in ISS children
(pG=0.814, qT=0.186) significantly differ from the

Group Alleles | Abs. number | Frequency | OR (95% Cl) p
1
Patientswith | T 13 0,186 0.6 0,05
o : (0,26-1,01)
idiopathic short 195
stature G 57 0,814 (0,99-3,82) 0,05
Control* T 59 0,307
G 133 0,693
Note: * — data from the source [15].
Table 3 — Heidi-Weinberg equilibrium
X Genotype
Patient grou 2
S 7T | 1/6 | 6/G s
Patients with ISS
(available genotype) ! 1 23 x*=0,05
Patients with ISS 1,21 10,59 23,21 p=0,99
(expected genotype) (3,45%) |(30,24%)| (66,31%)
- "
Control (existing genotype) 91(()59 43787 4655(‘)7 2=11,06
* , ) , =0,001
Control (expected genotype) (9,44%) |(42,57%)| (47,98%) p

1:1 ratio, indicating a violation of the allele fre-
quency in the study population, and this is possi-
ble due to the small sample.

The allele frequencies in patients with ISS differed
sharply from those in the control group, which requires
further study in a larger number of children, and the dis-
tribution of genotypes corresponded to the Hardy-Wein-
berg equilibrium (table 3).

In the cohort of Ukrainian children, as in the control
group, homozygous G/G carriers predominated.

Despite the significant role of environmental and life-
style factors in determining the individual peak of bone
mass, individual genes involved in the regulation of bone
metabolism have been identified to date. The presence of
polymorphisms in some genes affects bone density, bone
matrix composition, bone microarchitecture, and thus
bone growth. Among the most common polymorphisms
affecting bone metabolism is the COL1A1 gene polymor-
phism [16, 17].

The COL1A1 gene encodes the alpha chain of type |
collagen, which is responsible for bone plasticity and re-
sistance to stretching. A polymorphism in intron 1 of the
COL1A1 gene alters the binding site of the transcription
factor Sp1l, altering the production of alpha 1 chain and
changing its ratio of 2:1 to alpha 2 chain, with a subse-
quent decrease in the functionality of mature type | colla-
gen in bone [18, 19].

Various authors have studied This polymorphism well,
and it is associated with susceptibility to osteoporosis and
fracture incidence due to low bone density [20-23]. The
GENOMOS consortium conducted a retrospective analy-
sis of the association of more than 20,000 people from
several European countries with the presence of the CO-
L1A1+1245G/T (rs1800012) gene polymorphism and the
development of osteoporosis, proving the existence of a
weak positive correlation between the Sp1 polymorphism

Note: * — data from the source [5].

and the risk of vertebral fractures and a very weak asso-
ciation between the TT genotype and reduced bone min-
eral density [24].

Although the effects of this polymorphic variant are
evident in later life, its impact on bone development must
be clearly defined. The study by Cousminer D.L. showed
the role of COLIA1 polymorphism in children aged 6 to
20 years on bone mineral density depending on age (pre-
pubertal, pubertal and postpubertal periods) [25]. It was
proved that subjects homozygous for the TT genotype
had a delay in bone growth during sexual development.
In contrast to previous pediatric studies [21, 26, 27], both
boys and girls were analyzed separately and it was found
that girls with the TT polymorphism had lower bone min-
eral density before puberty and pubertal bone gain began
later. These girls later “caught up” with bone mineral
density in most parts of the skeleton after puberty, which
is consistent with the weak correlation of this genotype
with premenopausal bone mineral density [24].

In boys, the same pattern occurred as in girls, but boys
with T/T alleles were shorter at puberty and continued to
grow in postpuberty [28], which may be the case in ISS,
as in our case.

Conclusions.

The risk of developing ISS is increased in the pres-
ence of the T/G genotype, but not significantly (OR=1.17,
(95%Cl 0.51-2.72; p=0.71)); and significantly, in the pres-
ence of the G allele of the +1245G/T locus (rs1800012)
of the COL1A1 gene (OR=1.95 (95%Cl 0.99-2.82; p=0.05)).

The presence of the homozygous T/T allele is patho-
logical, but in our study it is not a risk factor for ISS.

Prospects for further research.

Further study of the vitamin D levels in children with
this pathology depending on the COL1A1 gene polymor-
phism is planned.
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NONIMOP®I3M +1245G>T NEHA COL1A1 Y AITEN
13 1410NATUYHOKO HU3bKOPOCAICTIO

BYKOBMHCbKUIA Aiep>KaBHUIT meguuHuii yHiBepcuteT (M. YepHisu,i, YKpaiHa)

rysnichuk.mariana@gmail.com

Mema 00cnioneHHA - U3Ha4YeHHA nonimopgiamy +1245G>T z2eHa COL1A1 y Odimel i3 idionamuy4Horo

Hu3bkopocaicmio (IMH).

lMposedeHo eeHemuyHe OocnidxceHHs 35 Oimel i3 IMH, Aki nepebysanu Ha nikyeaHHi 8 AY «IHcmumym
eHOOKpUHOs02ii ma 0bmiHy pevyosuH im. B.I1. Komicapernka HAMH YkpaiHu».

Bik o6cmexceHux dimeli, y cepedHbomy cmaHosus 10,68+3,30 pokis. [lposedeHO 8U3HAYEHHS M0AiIMOPPi3my
eeHa COL1A1, a came +1245G>T(rs1800012) 30 cmaHOApMHO0 MemoOUKOI.

HedocmosipHum vyuHHUKOoM pusuky IIMH € eenHomun G/G (OR=1,56, (95%CI 0,66-3,48, p=0,28)). AomiHaHMHUM

anenem y epyni obcmexceHux dimeti € G (pG=0,814).

Yacmomu aneneliy dimeli IlH (pG=0,814, qT=0,186) He cnisgioHOcAMbCA AK 1:1, ujo c8i0YUMb rpo nopyweHHs
yacmomu anesie y 0aHil subipyi, w0 moxe 6ymu Hac1iOKOM Masoi epynu 00CAiOHEeHHS.

MauieHmu i3 2eHomunom T/G marome He docmosipHuli pusuk IlMMTH (OR=1,17, (95%Cl 0,51-2,72; p=0,71)). Anens
G 2eHa COL1A1 docmosipHo acouitoemocs i3 puzukom INMH OR=1,95 (95%CI 0,99-2,82; p=0,05).

Kntouoei cnosa: idionamuyHa HU3bKopocaicmes, 0imu, nonimopgpiam +1245G>T eeHa COL1AL.

38’A30K ny6niKauii 3 Nn1aHOBMMMU HayKOBO-A0CNIg-
HUMMK poboTamu.

JocnigHnubKa pobota Y «IHCTUTYT eHA0KPUHOANOTIi
Ta 06MiHy peyosuH im. B.M. KomicapeHka HAMH Ykpai-
HU», M. KuiB, YKpaiHa i3 piHaHcyBaHHAM MO3 «Buuntn
CTaH CMCTeMM TOPMOH POCTY/pocToBi haKTopu y AiTel Ta
nigNiTKiB 3 eHAOKPUHHOK MAaTONONIED B 3a/1€KHOCTI Bif,
3abe3neyeHocTi BitamiHom D i BapiaHTiB nonimopdismy
reHa rmoro peuenTtopa». Homep gep»kaBHOI peecTpau,ii
0122U000420.

Bcryn.

PicT AUTWHM € NOKAa3HMKOM 330BiIbHOIO 34,0P0B’S, i
YYTIMBUM MapKepom 3axBoptoBaHHA [1].

HW3bKKIA 3piCT — Le PICT HUMKYE TPETbOro NEPLEHTU-
A ons BiKy, cTaTi Ta pacn abo Ha ABa CTaHAAPTHI BiaXu-
NeHHn (SD) Hukye cepegHboro [2].

laionatMyHa HuMsbKopocnictb (IMH) —ue cTtaH npu
AKOMY TPaNAAETLCA HU3bKWUIA 3PICT Y AiTel i3 HopMasb-
HUMW POCTOBMMM MOKA3HUKAMMU MPU HAPOOMKEHHI, He
nopyLeHnMmn nponopuiamu Tina. Mpu upbomy cTaHi pi-
BEHb FOPMOHY POCTY Micas cTumynsaLii (KnoHiguHom abo
iHCYNiHOM) cAra€ HOPMaibHUX BENMYMH [3-5].

IMH BM3HaAYaETLCA AK CTaH, NPU AKOMY PIiCT NHOAUHM
Ginbly HiXK Ha 2 CUIMM HWXKYe 3a BiAMNoBigHMI cepea-
Hil picT gns AaHoro BiKy, CTaTi Ta NeBHOI nonynAuji 6es
O3HaK CUCTEMHUX, EHAOKPUHHUX, XapyoBWUX abo Xpo-
MOCOMHUX aHomanin [4]. IMH oxonnte reteporeHHy
rpyny AiTen, WO CKNA[A€eTbcA 3 H6araTbOX Ha CbOroAHi
HEBCTAHOBAEHWUX MPUUYUH HU3BKOTO POCTY. 3a OLiHKaMu,
npubansHo 60-80% ycix HU3bKOPOCAUX AiTel i3 nokas-
HMKOM MeHLLe 2 curm abo HaBiTb HMUMKYE BiANOBIAAOTb
BM3HayeHHto IMH [3]. o uiei koropTu BigHOCATL AiTen i3
KOHCTUTYLIMHOIO 3aTPUMKOKO POCTY Ta CTaTEBOroO A03pi-
BaHHSA Ta cimeliHO HM3bKopocaicTio [5].

leH konareHy Tuny 1 anbda 1 (COL1IA1) kKoaye binko-
BUIA NAHLIOT, AKWI Bigirpae BaXkAnMBY POJb Y FHYYKOCTI
KicTkM. [JaHui naHutor 3arimae 90% opraHiyHoro ma-
TPUKCY KicTkM [6]. Byno npoBeaeHo 6e3niy gocniasKeHb
acouiauii mixk nonimopdiamom COLIAI Ta octeonopo-
30M. OZHMM 3 HaNbIiNbLW BUBYEHUX OLHOHYKAEOTUAHUX
nonimopd@ismis (SNP) € cainT 38’A3yBaHHA paKTOpa TpaH-

ckpunuii Spl rs1800012 (+1245 G>T), po3TalloBaHWi
y nepwomy iHTpoHi reHa COLI1AI1, Ba*KNMBOMY pPeErioHi
ans perynauii TpaHckpunuji Konareny [7]. BusasneHo, Lo
uen nonimopodiam y reHi COL1IA1 BnaAnBaEe Ha MiLHICTb
KICTOK BHacCnifgoK 3MiHM cropigHeHoCTi 3B’A3yBaHHA 3
¢daKkTopom TpaHcKkpunuii Spl. HassHicTb aneni T npusso-
ANTb 40 aHOMAbHOT NPOAYKLIT NaHutora Konareny ol
NOPIBHAHO 3 NAHLLIOTOM KOJlareHy 02, Wwo HeCnpuaTIMBO
BM/IMBAE Ha CKAaZ Ta MeXaHiYHy MiLHICTb KicTOK [8].

KonareH Tuny | € ogHMM i3 KntoyoBumx 6inkiB, AKi Big-
noBigaloTb 3a MILHICTb Ta 340POB’S KiCTOK, OCKiNbKu
Le OCHOBHMI BifIOK opraHiyHOro maTpukcy, wo bepe
yyacTb y A03piBaHHI, PO3BUTKY Ta MiHepani3au,ii KiCToK
[9]. MpuKnagom MmyTauin y CUHTE3i KonareHy € CUHAPOM
HEeA0CKOHAN0oro ocTeoreHesy, LWo CynpoBOAXKYETbCA Nif-
BMLLEHOI TAMKICTIO KICTOK Ta MOPYLUEHHAM iX CTPYKTY-
pu [10]. Ane HaBiTb HAaABHICTb NEBHUX FrEHETUYHMX MNOJIi-
mop@diamis reHa COLIAI TaKoX NPU3BOAATb 40 HU3bKOI
MiHepasibHOI LWiNbHOCTI KiCTOK Ta NiABULLYIOTb PU3MK
nepesomis y gopocaux i giten [11, 12].

B iHTpOHHIM ginaHui reHa COL1A1 po3milLeHui noni-
Mmop@diam Spl, Wwo noB’A3ylOTb i3 CaliTOM NOYaTKy TpaH-
ckpunuii. Monimopdiam AaHoOro reHoTUNY NPU3BOAUTL
40 NigBULLEHHA aKTUBHOCTI TPAHCKPMNUii Ta CUHTe3y
KonareHy. Lle Bege nopyweHHA cnieBigHOWeEHHA o-1 i
o-2 (2:1) konareHy | Tuny. |, B KiHLEBOMY pe3ynbTaTi, Le
NpPU3BOAMUTb 40 3MEHLUEHHA MIiLHOCTI KICTOK BHACNigOK
nopyLueHoi miHepanisauji octeoigHoi TKaHWHK [13]. Y
HOPMi roMm03U1roTHi Hocii GG matoTb 36anaHcoBaHe cnis-
BigHOLWeEHHA naHutorie a-1 i a-2 konareHy | Tuny, ane y
reTepo3nUroTHMX HOCIIB CNiBBIAHOWEHHA NaHutorie o-1 i
-2 nopyweHe. Y HociiB reHoTMny GT meHLle HeopraHiy-
HUX i BiNblle OpraHiYHMX KOMMOHEHTIB KiCTKM, WO BNAK-
Ba€E Ha il MiLHicTb Ta MiHepanisauito [14].

Merta gocnipeHHs.

Bu3HaueHHs nonimopoismy +1245G>T reHa COLIA1
Y MALIEHTIB i3 i4i0oNAaTUYHOK HU3BKOPOCAICTIO.

O6’eKT i meTOAM AOCNIAMKEHHA.

MpoBeaeHo reHeTMYHe AocniaskeHHA 35 piten npe-
nybeptaTtHoro Biky i3 IMH, Aki nepebyBann Ha NikyBaHHi
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B 1Y «IHCTUTYT eHAOKpUHOAOTIT Ta 06MiHY peyo-
BUH im. B.I. KomicapeHka HAMH YKpaiHn».

Tabnauusa 1 — Po3nogin reHOTUNIB Yy 340PpOBUX AjiTeit

Ta B Aiteit i3 igionaTMuyHOO HU3bKOpOCAICTIO

B ycix Aocnig)yBaHux BpaxoByBasocA Ha- MauienTv 3 o~
CTyMnHe: cTaTb Ta BiK A0CAIAKYBaHOro, AaHi aH- |COL1A1+1245G/T| ipionatnuHolo Y OR (95% Cl) p
ii. Di i i 1800012) HU3bKOpPOCAICTIO P °
TpomnomeTpii, piBeHb BiT. D y KpoBi (BUK/IOUEHHSA (rs o) n (%)*
. . . . . N (%
CTaHOBMAM NiTHI micaui), BU3HA4YEHHA KICTKOBOTO ['p 1(2,86) 16 (16,70) | 0,15 (0,02-1.15) | 0,07
Pl oo PO e o [ fi614T [z a0 L osi oo
A Y ' P G/G 23 (65,71) 53 (55,20) 1,56 (0,66-3,48) | 0,28

1, BMICT 3ara/ibHOroO Ta iOHI30BaHOrO Ka/bLiito Ta
docdopy.

Bik nauieHTiB (28 Yonosivoi cTaTi, 7 *KiHOYOI
cTaTi) y cepeaHbomy bys 10,68+3,30 pokis. Big-

Mpumitka: * — naHi 3 Axkepena [15].

Tabnuusa 2 —Yacrotn anenis T 1a G y giteid
i3 igionaTMyHOlO HU3bKOPOCAICTIO

CTaBaHHA y pocTi cTaHosBwmao -2,19 (+0,49) SDS. lpyna Aneni |A6c. kinbkicth| Yactota | OR(95%CI) | p
Mig Yac AoCNiAXKEHHA yCi AiTM Masin HOPMaNbHUI | NauieHTy 3 T 13 0186 0,61 0.05
piBEHb TUPEOTPONHOIO FOPMOHY. iaionatnyHoo ’ (0,26-1,01) |~
BusHaueHo nonimopdism rena COLIAI, a |HU3bKOPOCAI- G 57 0814 1,95 0.05
came +1245G>T (rs1800012). Tect-cuctemoro |1*° ' (0,99-3,82) |~
“Quick-DNA™UniversalKit” (ZymoResearch, |Koutpons* T >9 0,307 . }
CLUA) BuokpemneHa AHK 3 nepudepiiiHoi Kposi G 133 0,693
ANA NPOBEAEHHA MONEKYAPHO-TEHETUYHOO Ao~ NPUMITKa: * = aaHi 3 pepena[15].
CRiAXeHHS. Tabnuua 3 — PiBHoBara Xalhpai-BaiiH6epra
[na BU3HaYeHHA noniMOpPPHWUX BapiaHTIB o feHoOTUN ,
+1245G/T (rs1800012) reny COLIA1 BuKopu- fpyna nauientis T | TG G/G X
CTaHO MeTof, .nonime'pasHo.'l' NaHLoroBol PeakUil | nayientn 3 INH (HassHuit reroun)| 1 1 23 N
(I'II'IP).. Axanis nommppd)mmy AOBXKMHW - PEC- I najiientn 3 IMH (ouikyBaHMii 1,21 10,59 23,21 X;g'gg
TPUKLiiiHWX dparmenTis (MAPP) npoBoaMBCA 32 | rerotun) (3,45%) |(30,24%)| (66,31%) | P~
AO0MNOMOTO0 MOANDIKOBAHMX NPOTOKOAIB 3 ONi- |Koutpons (HasBHMit renoTUn)* 16 27 53 ,
FOHYKNeOTUAHMMKU Npalmepamn BUPOBHMLITBA _ j 909 | 2087 | a607 |X 1106
«Metabion», HimeyunHa Ta KOMepLiiiHUM Habo- | KOHTPO/b (ouikyBaHuii reHoTun)* (9’2;4%) (42,1':,7%) (47,5198%) p=0,001

pom Dream Taq Green PCR MasterMix («Thermo
Scientific», CLUA).

AMnNAiKoHW, TOBTO NpoayKTM amnnidikauii dparmeH-
Tie HK y noganbwomy nigaasanuca rigponitTmyHomy
PO3LLENJIEHHIO EHAOHYKIea3aMmn PecTpuKLii BUPOOHU-
utBa «Thermo Scientific», CLLUA i3 goTpumaHHAM Bigno-
BiAAHMX TeMnepaTypHMX YMOB.

PecTpuKUjiiiHi dparmeHTH reHis, Wwo yresopuanca bynm
nopapboBaHi 3a AOMNOMOrolo 6GpPoOMMUCTOrO eTugito Ta
npoaHanisosaHi B araposHomy reni («CleaverScientificy,
BennkobpuTaHia) i3 nNpoBeAeHHAM TOPU30OHTaNIbHOIO
enektpodopesy (Multi Sub Midi, Cleaver Scientific Ltd)
i3 noganbwoto poTodikcauito nonimopdiamis (puc.).

Pe3ynbTaTv JOCNIAKEHHA CTAaTUCTUYHO 06paxoByBa-
i1 3a gonomoroto nporpamu Microsoft Excel. Yci aaHi
npoaHani3oBaHi HenapameTpMYHMMKN MeTogamMM Bapia-
LiMHOT CTaTUCTUKMN.

HopmanbHicTb po3noainy reHoTUniB y rpynax na-
LEHTIB Ta KOHTPO/IO MNepeBipAnM 3a 3aKOHOM Xap-
ni-BaitHbepra (x%). Ona BM3HAYEHHA YMHHUKIB PU3KKY
BUKOPWUCTOBYBaNM CriBBiAHOWEHHA wWwaHciB (OR), sake
po3paxoByBanu 3a gonomoroto nporpamu MedCalc
(2006).

Mig yac npoBeAeHHA AOCNIAMKEHHA AOTPUMYBAIUCA
OCHOBHMX NpuHUMNIB 6ioeTuKn KoHBeHLji Paan EBponu

Mpumitka: * — naHi 3 Axkepena [5].

npo npasa NtoAMHU Ta biomegnumnHy (4 KBiTHS 1997 p.),
lenbciHcbKoi geknapauii BOO3 npo eTuyHi npuHumMnu
NpoBeAeHHA MeAUYHUX AOCNIAMKEHb 33 y4acTo Ntoaei
(1964-2013). Komicieto 3 biomegunuHoi eTukm Y «IHCTU-
TYT eHAOKpUHoOorii Ta 06MiHy pe4voBuH imeHi B.M. Ko-
micapeHka HAMH YkpaiHu» He BUABNEHO MOPANbHUX i
NpaBoOBMX MOpPYLIEHb Nif Yac gocnigxeHHA. OTpUmaHo
iHpopmoBaHy 3rofly y4acHUKIB Ta ix 6aTbkiB abo oniky-
HiB.

Pe3ynbTaTu gocnigyKeHHA Ta ix 06roBopeHHs.

3a rpyny KOHTPOAO B3ATO 96 NpaKTUYHO 340pOBUX,
He cnopigHeHux nignitkis [15].

Y rpyni 4oCNiaXKyBaHUX KiNbKiCTb MALLIEHTIB i3 reHOTU-
nom T/G npaKkTMYHO He BiApi3HANACA Big, rPynu KOHTPO-
no. JocnigskyBaHux gitel i3 roMO3UTOTHUM FreHOTUNOM
T/T 6yno y 5,84 pasu meHLe, NOPIBHAHO 3 KOHTPOEM,
2 NPOLEHTHe CNiBBIAHOLWEHHA NALEHTIB i3 reHOTMNoOM
G/G npakTMYHO He BiApi3HANacb BiA, 340pOBMX OCI6
(tabn. 1). leTepo3nroTHuit reHotmny T/G He AOCTOBIPHO
niaBuLLye pusuk possutky IMH, OR=1,17, (95%Cl 0,51-
2,72; p=0,71), a HasABHICTb rOMO3UrOTHOrO reHoTuny T/T,
X04a BiH € MATONOTNYHMM — BYB Y HalLOMy BUMAAKY Npo-

PucyHok — Enektpodoperpama sapiaHTis nonimopdiamy +1245G/T (rs1800012) reHy COL1A1.
Npumitkn: M — mapKep MonekynspHoi Baru; 3pasku 3, 5-10 — reHoTun GG; 3pasku 2, 4, 11— reHoTtun GT; 3pa3oK 1—reHotun TT.
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TEKTOPHUM, WO MOXe ByTn Hacnifakom manoi BUGIpKK
(OR=0,15, 95%Cl 0,02-1,15, p=0,07).

[OMO3MroTHUI reHotTun G/G y AocnigxyBsaHin rpyni
TaKOXX € YUHHUKOM pU3NKY po3BUTKY IMNH, ane He gocto-
BipHO (OR=1,56, (95%Cl 0,66-3,48, p=0,28)).

Mpw reHeTM4HOMY aHanisi y giten i3 IMH oTpmumaHi
HACTYMHi AaHi: HocilicTBO aneni G nonimopdHOro NoKycy
+1245G/T (rs1800012) reHa COL1A1 AOCTOBIPHO € YMH-
HUKOM pu3mKy IMH OR=1,95 (95%CI 0,99-2,82; p=0,05).

Anenem, KU NepeBakas y A0OCAiAXYyBaHUX ByB G,
AK Y KOHTPOAbHIN rpyni (pG=0,693), Tak i B rpyni gitei
i3 INMH (pG=0,814). YacTtoTa anens T 6yna y 1,65 pasis
MeHwa y naujieHTiB (qT=0,186) y, HiXK y rpyni 340poBuUx
(gT=0,307; Tabn. 2).

Yactotu anenis y giten IMH (pG=0,814, qT=0,186)
CYTTEBO Bigpi3HAOTbCA Big BigHOWweHHA 1:1, wo cBia-
YUTb NPO MOPYLUEHHA YacTOTU anenis y nonynAauii go-
CRiAXKYBaHWX, i Le MOX/IMBO 3@ PaxyHOK Masoi BUBipKM.

YacToTu anenis y nauieHTis i3 IMH pi3Kko BigpisHAnnca
BiJ, TAKMX Y KOHTPObHIN rpyni, Lo noTpebye noganbLio-
ro AocniasKeHHA Ha 6inblWilt KinbKocTi Aitei, a posno-
Ain reHoTunis Bignosigas piBHoOBa3i Xapai-BaliHbepra
(tabn. 3).

Y KOropTi YKpaiHCbKUWI AiTeN, IK B KOHTPO/bHI rpyni
nepesaxasn roMmo3unroTHi Hocii G/G.

He3Barkaloum Ha 3Ha4YHy POab YMHHUKIB HABKONMULL-
HbOTO CepefoBMLLA Ta CMOCOBY MKUTTA Yy BU3HAYEHHI
iHAMBIAYaNbHOrO MNiKy KiCTKOBOI Macu, Ha CbOrogHi Bu-
3HaYeHi oKpeMmi reHu, AKi bepyTb yyacTb y perynauii Kict-
KoBoro metabosniamy. HasBHicTb nonimopdiami geskmx
reHiB BM/IMBAE Ha LWLiNbHICTb KiCTOK, CKAapg, KiCTKOBOro
MATPUKCY, MIKPOApPXIiTEKTOHIKY KiCTOK, a OT)Ke i Ha picT
camux Kictok. Cepen, HannowmpeHriwmx noaimopoismis,
WO BM/IMBAIOTb Ha KiCTKOBMM meTaboniam € nosimop-
¢isam reHa COL1A1 [16, 17].

leH COL1A1 koaye anbda-naHutor Konareny tuny |,
Lo BiANOBiAAE 3a NAACTMYHICTb KiCTKM Ta 1T CTiMKiCTb A0
po3TaryBaHHsA. MNMonimopdiam B iHTpoHI 1 reHa COL1A1
3MIHIOE CalT 3B’A3yBaHHA daKTopa TpaHckpunuii Spil,
3MiHIOIOYM NpoAayKLuito naHutora anbda 1 i 3miHIOOUM
Moro cniegigHowWweHHA 2:1 Mo BiAHOWEHHIO A0 NaHutora
anbda 2 3 NoAanblIMM 3HUMKEHHAM OYHKLIOHANbHOCTI
3pinoro KonareHy Tuny | B Kictkax [18, 19].

Lei nonimopdizm gobpe BUBYEHUI PiIZHUMK aBTO-
pamMu Ta NOB’A3YETbCA i3 CXUIBHICTIO 40 OCTEONOpPOo3y Ta
YACTOTOO NepPeNoMiB BHACNIAOK HU3bKOI LLiIbHOCTI KiCT-
KOBOI TKaHWHU [20-23]. KoHcopuiym GENOMOS nposis

PEeTPOCNEeKTUBHUIN aHani3 acouiauii 6inbw Hixk 20000
Nofen i3 AeKiNbKoX EBPOMNENCbKUX KPaiH i3 HaABHICTIO
nonimopdiamy reHa COLIA1+1245G/T (rs1800012) Ta
PO3BUTKOM OCTEONOPO3Y, AOBIBLWMW iCHYBaHHA clabko-
ro MO3UTMBHOIO KOPENATUBHOIO 3B’A3KY MiXK Monimop-
dismom Spl Ta pM3MKOM Mepeniomis xpebuiB Ta AyKe
cnabKoro 38’A3Ky MixK reHoTMNoM TT Ta 3HUMKEHOH Mi-
HEepanbHOIO LWiNbHICTIO KiCTOK [24].

Xouya Hacnigku BNAMBY LboOro nosimopdHoro Bapi-
aHTa o4yeBMAHI y 6inblu Mi3HbOMY BiLi, 1Oro BNAMB Ha
PO3BUTOK KIiCTOK YiTKO He BM3HayeHo. [JocnigxeHHA
Cousminer D.L. nokasano ponb nosimopdiamy BapiaHTy
COLIA1 y putadyomy Biui Big 6 Ao 20 pokis Ha miHepanb-
HY LWiNbHICTb KIiCTOK 3anexHo Big, Biky (nmpenybeprat-
HUI, NybepTaTHMIA Ta nocTnybepTaTHMi nepioan) [25].
JoBeneHo, Wwo y focnigxKyBaHWX, TOMO3UIOTHUX 3a re-
HoTunom TT, cnocTepiranaca 3aTpMMKa HapoLLyBaHHA
KiCTKOBOI TKaHWMHMW Nig, Yac CTaTeBOro po3BUTKYy. Ha Big-
MiHy BiZ nonepeaHix negiaTpUUHMUX gocniaseHs [21, 26,
27], 6ynn npoaHanisoBaHi SIK XIONYMKK, TaK i AiBYyaTKa
OKPEeMO i BUABNEHO, WO Y AiBYATOK i3 nonimopdismom
TT 6yna HUXKYa MiHepaabHa WiNbHICTb KiCTKOBOT TKaHK-
HW [0 CTaTeBOro A03piBaHHA i NybepTaTHE HapoLLyBaH-
HA KiCTKOBOI TKAHMHW NoYMHanoca nisHiwe. Ui gisyaTtka
ni3Hile «Ha340raHAAM» MiHEPaANbHY LLNbHICTb KiCTOK Y
6inbLIOCTI AiNAHOK CKeneTa Nicas CTaTeBoro A403piBaHHS,
LLLO Y3roAsKYETbCA 3i CNabKoO KopenALjieo Lboro reHo-
TUNY 3 NPEeMeHOoNay3asibHO MiHEPaNbHO LLINBLHICTIO
KicToK [24].

Y XN0on4umKiB TpansAanaca TaXk cama 3aKOHOMIPHICTb,
Wo i y AiBYat, ane XA0MYMKM i3 HaasHicTio anenis T/T
6ynM MeHLoro 3pocTy B nybepTaTHOMY BiLli, Ta NpoAOB-
’KYBanun pocTu B nocTnybepTaTHOMY Biui [28], Wwo moxke
6yt npu IMH, AK y Halwomy BUNaaKy.

BucHoOBKM.

Pun3unk po3suTky IMH nigBuLLyeTbCA 33 YyMOB HaABHO-
cTi reHotmny T/G, ane He gocTosipHo (OR=1,17, (95%ClI
0,51-2,72; p=0,71)); Ta AOCTOBIpPHO, 3@ YMOB HOCIlACTBa
aneni G nokycy +1245G/T (rs1800012) reHa COL1A1
(OR=1,95 (95%Cl 0,99-2,82; p=0,05)).

HasasHicTb romo3suroTHoi aneni T/T € natonoriyHnm,
ane y HawoMmy [OCNIAKEHHI — HE € YAHHUKOM PU3UKY
IMH.

MepcnekTMBM NOAANbLUNX [OCNIAMKEHD.

MnaHyeTbCA BUMBYMTU B MOAANbLUOMY PiBHI BiT. D y
AiTel 3 4aHOK MaTo/OriE 3a01eXHO Big, nonimopdismy
reHa COL1A1.
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NONIMOP®I3M +1245G>T FEHA COL1A1 Y OITEN 13 IAIOMNATUYHOIO HU3bKOPOC/ICTIO

PusHuuyk M. O.

Pe3stome. Memor Hawo2o 00CniO#eHHA CTano BU3HaYeHHs nosimopdiamy +1245G>T reHa COL1AL y pite i3
ifionaTMYHOO HM3BbKOPOCICTIO.

06’ekm i mMemoOdu OocnioxeHHs. NpoBeAeHO reHeTUYHe JoCAiAKeHHA 35 aiTei i3 igionaTMyHOO HM3bKOpOCHI-
CTIO, AIKi NepebyBann Ha NikyBaHHi B 1Y «IHCTUTYT eHAOKpPUHOOriT Ta 0B6miHy pedyoBuH im. B.M. KomicapeHka HAMH
YKpaiHu».

CepepHiii BiK AiTei (28 xnonuuK, 7 AiBYat), BKAOYEHMX Y AOCNIAMKEHHA, cTaHoBMB 10,68+3,30 pokis. MpoBeaeHo
BM3HaYyeHHs nonimopdiamy reHa COL1A1, a came +1245G>T(rs1800012). s BM3HaYeHHA nonimopdHUX BapiaHTIB
+1245G/T (rs1800012) reHy COLIAI BMKOPWUCTOBYBaNM METOZ MoJliMepasHoi naHutorosoi peakuii (M/1P) 3 HacTyn-
HUM aHani3oM NoniMopdiamy JOBKUHU PeCTPUKLINHKX dparmeHTis (MOPD).

Pesynbmamu. Y rpyni xsopux i3 IMH yactka reHoTtmny T/G NpakTMYHO He Bigpi3HAnacsa 3 KoHTpoaem. MNauieHTiB
i3 reHotMnom T/T —y 5,84 pasu MeHLUe, HiX Y KOHTPOAbHIV rpyni. HasBHicTb reHoTUNy G/G y AoCNifKyBaHii rpyni €
UYMHHUKOM pU3UKY po3BUTKY ITTH, ane He gocToBipHO OR=1,56, (95%CI 0,66-3,48, p=0,28). l010BHUM anenem B rpyni
KoHTposto € G (pG=0,693), Tak camo, i B rpyni B nauieHTiB i3 IMH (pG=0,814). YacToTa miHOpHOrO anena Ty nauieHTis
(qT=0,186) y 1,65 pa3iB meHLua, Hix y rpyni 3goposux ocib (qT=0,307).

CniBBigHOLLEHHs YacToT anenis y aiten IMH (pG=0,814, qT=0,186) cyTTEBO BiAPI3HAETLCA BiA, CMiBBIAHOLIEHHS
1:1, Wo cBiAYMTb NPO NOPYLLEHHSA YAaCTOTU anenisB B YKPAiHCbKIM NoNyAsALil, i LLe MOXK/IMBO 32 paxyHOK Manoi BUBIpKMU.

BucHosKu. HasBHicTb retepo3urotHoro reHotuny T/G niasuiuye pusuKk po3suTky IMH, ane He goctosipHO
OR=1,17, (95%Cl 0,51-2,72; p=0,71). Hociitctso aneni G nonimopdHoro nokycy +1245G/T (rs1800012)reHa COL1A1
[0CTOBIpHO acouitoeTbes 3 pusmkom INMH OR=1,95 (95%Cl 0,99-2,82; p=0,05). Xoua Hocilicteo anenis T/T i € nato-
NIOTIYHUM, B HALLOMY AO0CAIAXKEHHI He A0BeAEHO M0ro BN/MB Ha PU3MK PO3BUTKY iAionaTUYHOI HU3bKOPOCAOCTI, Wo
nos’sA3aHo, AK M1 AYMAEMO, i3 Masioto BUBipKoto.

Knwouosi cnosa: igionatMyHa HU3bKOPOCAICTb, 4iTH, nonimopdisam +1245G>T reHa COL1AL.

POLYMORPHISM +1245G>T OF THE COL1A1 GENE IN CHILDREN WITH IDIOPATHIC SHORT STATURE

Ryznychuk M. O.

Abstract. The aim of our study was to investigate the +1245G>T polymorphism of the COL1A1 gene in children
with idiopathic short stature (ISS).
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Object and research methods. A genetic study was performed in 35 children with idiopathic short stature treated
at the V.P. Komisarenko Institute of Endocrinology and Metabolism of the National Academy of Medical Sciences of
Ukraine.

The mean age of the children included in the study (28 boys, 7 girls) was 10.68+3.30 years. The polymorphism
of the COL1A1 gene was determined to be +1245G>T(rs1800012). To determine the polymorphic variants +1245G/T
(rs1800012) of the COL1A1 gene, the polymerase chain reaction (PCR) method was used, followed by restriction
fragment length polymorphism (RFLP) analysis.

Results. In the group of patients with ISS, the proportion of the T/G genotype was practically the same as in the
control group. Patients with the T/T genotype were 5.84 times less common than in the control group. The presence
of the G/G genotype in the study group is a risk factor for the development of ISS, but not significant OR=1.56,
(95%CI 0.66-3.48, p=0.28). The major allele in the control group is G (pG=0.693) as well as in the group of patients
with ISS (pG=0.814). The frequency of the minor allele T in patients (qT=0.186) is 1.65 times lower than in the group
of healthy individuals (qT=0.307).

The ratio of allele frequencies in children with ISS (pG=0.814, qT=0.186) differs significantly from the ratio of 1:1,
which indicates a violation of the allele frequency in the Ukrainian population, and this is possible due to the small
sample.

Conclusions. The presence of a heterozygous T/G genotype increases the risk of developing ISS, but not significantly
OR=1.17, (95%Cl 0.51-2.72; p=0.71). Carrying the G allele of the +1245G/T polymorphic locus (rs1800012) of the
COL1A1 gene is significantly associated with the risk of ISS OR=1.95 (95%Cl 0.99-2.82; p=0.05). Although the carriage
of T/T alleles is pathological, our study did not prove its influence on the risk of idiopathic short stature, which we
believe is due to the small sample size.

Key words: idiopathic short stature, children, +1245G>T polymorphism of the COL1A1 gene.
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THE CLINICAL COURSE OF FUNCTIONAL GASTROINTESTINAL DISORDERS

ACCOMPANIED BY ABDOMINAL PAIN IN CHILDREN IN MARTIAL LAW
Bogomolets National Medical University (Kyiv, Ukraine)
nataliia.sliusar.p2@gmail.com

Functional gastrointestinal disorders (FGID) in children, according to their biopsychosocial model, occur as a re-
sult of the complex interaction of biological, psychoemotional and psychosocial factors through the gut-brain axis.
Among school-age children, the most common are FGIDs accompanied by abdominal pain. For the third year, chil-
dren in our country have been at the epicentre of martial law events due to russia's full-scale invasion of Ukraine,
which is the most potent stress factor for them that contributes to the occurrence of FGID and/or negatively affects
their clinical course. The aim of the study was to investigate the peculiarities of the clinical course of FGID accom-
panied by abdominal pain in children under martial law. One hundred two children aged 6-17 years with functional
dyspepsia and irritable bowel syndrome were examined. The study examined the features of pain and dyspeptic
syndromes and the level of anxiety in children with these diseases. The clinical and anamnestic method was used
to study the features of the clinical course of FGID accompanied by abdominal pain in children. The SCARED scale
was used to determine the potential risks of development and the presence of emotional disorders associated with
anxiety. Conclusions. The obtained data revealed the heterogeneity of the clinical picture in functional dyspepsia and
irritable bowel syndrome in children under martial law, an increased level of anxiety, which should determine the
treatment tactics for such patients.

Key words: functional gastrointestinal disorders, children, abdominal pain, functional dyspepsia, irritable bowel
syndrome, martial law, anxiety.
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