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The development of acute and chronic com-
plications of diabetes caused by hyperglyce-
mia remains to be an essential problem due
to the fact that there is no way to obtain con-
stant normoglycemia. The main cause of lack
of stable optimal glycemic control in terms of
insulin-dependent diabetes is impoverishment
of energy resources and mitochondrial dysfunc-
tion which leads to faster muscle protein loss
[1]. The main manifestations are lack of muscle
mass, strength and activity. One applies a term
«diabetic myopathy» in order to describe such
condition in children and young patients. It is
considered to be a yet unexplored chronic com-
plication [2].

There is an obvious link between muscle
tissue condition and general health condition.
Development of diabetic myopathy causes not
only fragility and fatige, but also potential
damage of metabolic abilities of skeletal musc-

les, which influences the tolerance to insulin,
an ability to control the glycemic and lipid
exertion during each meal and causes prog-
ress of other diabetic chronic complications [3].
However, molecular mechanisms of such meta-
bolic damages are still unexplored.

It was revealed that the gene fibronectin
type III domain containing 5 (FNDC5) codes
the pro-hormone, which is a transmembrane
protein, that in terms of muscle work goes
through the post-translation modification —
limited proteolysis, and turns into regulatory
peptide irizin, which was established in 2012
[4]. The latest investigations showed the great-
er expression of gene perocsys proliferator-acti-
vator receptor coactivator (PGC) 1 and FNDC5
with the further formation of irizin in muscle
tissue in terms of physical exertion, and that
implies the muscle tissue to be a main resource
of irizin. A number of experiments proved the
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suggestion of autocrine function of irizin as
a regulator of glucose metabolism [5].

Irizin is synthetized not only by skeletal tis-
sue, but also by adipose tissue. It was shown that
some location of brown adipose tissue had a fun-
ctional activity in elder people and there is a ne-
gative correlation with body mass index (BMI) [6].

There is plenty of data studying the cor-
relation between the amount of irizin and the
development of diabetes type 2 and metabo-
lic syndrome. There is much less information
about the amount of irisin in blood serum of

people with Type 1 diabetes (T1D) [7]. So the
understanding of processes occurred in muscle
tissue of those with diabetes type and revea-
ling the factors that influence the development
of diabetic myopathy has a great importance
for the further establishing of clinical strategy
that would aid the condition of muscle tissue.

The purpose of the study: to study the
amount of irizin in blood serum of children
with type 1 diabetes counting the duration of
clinical course and determine the role of irizin
in diagnosing the diabetic myopathy.

MATERIALS AND METHODS

There were 90 children with T1D from
11 to 17 years old. According to the duration
of the disease all children were divided into
three groups. The first group included 26 kids
with the duration of diabetes less than 1 year
(the average age 13,0+0,4 years old). The se-
cond group includes 27 patients with the du-
ration of diabetes from 1 to 5 years (average
age 13,7+0,4 years old). The third group was
formed of 37 kids with the duration of diabetes
over 5 years (average age 14,3+0,4 years old).
The group of control includes 25 convention-
ally healthy children. All groups were repre-
sentative according to the age, gender and body
mass index.

All tested kids has gone through the de-
tailed clinical examination included measu-
ring the height and weight with BMI calcula-
tion. The muscle mass in kids up to 15 years
old was evaluated using the A. M. Peters for-
mula (2011) [8]. The muscle mass in kids over
15 years old was evaluated using the Boer P.
Formula (1984), that also count the gender [9].
In order to evaluate the condition of muscular
system, the skeletal muscle index (SMI) was
estimated according to the formula [10]:

SMI =
= (skeletal muscle mass/body mass) X 100.

The percentage of adipose tissue in children
under 15 years old was evaluated using the fol-
lowing formula [11]:

BFP = (1.51 x BMI) — (0.70 x Age) —
—(8.6xS)+ 14,

where: S — 1 for male and 0 for female;
BMI — Body Mass Index;
Age — Age in years.

The percentage of adipose tissue in children
over 15 years old was evaluated using the fol-
lowing formula [11]:

BFP = (1.20 x BMI) + (0.23 X Age) —
—(10.8 x S) — 5.4,

where: S — 1 for male and 0 for female;
BMI — Body Mass Index;
Age — Age in years.

The adipose mass was evaluated using
Gurrici et al. formula (2007) [12].

BFM = (BFP / 100) x Weight,

where: BFP — percentage of adipose tissue;
Weight — in kg.

One also evaluated the coefficient of cor-
relation between the muscle and adipose tissue
mass.

The ultrasonic examination was held on
«SA 8000 Live» US equipment with the linear
sensor with the 7-13 MGz frequency. The front
femoral muscle group and the posterior shin
muscle group were examined.

Thigh muscles were investigated at the le-
vel of the upper and middle third of the front
surface, and the thickness of the muscles was
measured in a strictly transverse section. The
leg muscles were evaluated at the level of the
middle third with a measurement of their
thickness perpendicular to the surface of the
small tibia.

Also, the thickness of muscle fibers, the
thickness of the transition and epimize were
estimated, the muscle-connective tissue coef-
ficient (MSC) was calculated as the ratio of
thickness of the muscle to the total thickness of
the connective tissue layer and a visual assess-
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ment of the structure of the muscles (striation
and homogeneity) was performed.

The enzyme-linked immunosorbent assay of
«Irizin» (ELISA, Czech Republic) sets was ap-
plied in order to evaluate the amount of irizin
in the blood serum.

All the results were analyzed using the set
of statistic programs «Statistica 13.0» (Stat-

SoftInc. Ne JPZ8041382130ARCN10-J). Para-
metrical methods that helped to evaluate simp-
le average, simple square deviation and simple
mistake were applied for normally arranged
rates. The method of correlation analysis was
used to calculate the Pearson correlation coeffi-
cient in the normal distribution of. Differences
were considered to be significant at p <0.05.

RESULTS AND THEIR DISCUSSION

It was revealed that the BMI in all exam-
ined groups had no statistic difference and was
appropriate to the age average indexes (table 1).
At the same time, the examination of muscle
mass in children with diabetes type 1 has
shown, that there was a gradual decreasing of
relative age normal indicators, as the disease
had been progressing, which was proved by
credible SMI decrease (p < 0,05) in group of
children with the duration of diabetes over 5
years relatively to the rates of group of control
and 1st group (table 1).

The lowering of muscle mass in children
with T1D caused the further increase of adi-
pose tissue, which was proved by higher per-
centage of adipose mass with the growing of
duration of disease.

There was a statistically important (p < 0,05)
decreasing of correlation between muscle and
adipose tissues in children with T1D, counting
the duration of disease, which implied the re-
distribution of component body content. There
was a reducing of muscle mass proportion at
the background of relative increasing of adi-
pose component.

Counting that the analysis of skeletal mus-
cle architecture also has an important, the
next stage was to perform the US scanning.

There was no damages revealed in muscles,
membranes and fascia of children from the
group of control (fig. 1).

All the muscles that were examined had ap-
proximately the same echo structure. Muscle
fibers were visualized as hypoechoic homoge-
neous in structure of formation, which are sep-
arated from each other and from surrounding
tissues by thin hyperechogenic lines (fascia).
Perimizium shared muscle fibers with each
other and was defined as a homogeneous hyper-
hegenetic linear structure with a clear contour.
The epimizium was visualized as a hyperhe-
ric linear homogeneous structure with a clear,
equal contour that covers the muscle from all
sides.

Children with diabetes type 1 had struc-
ture damages in muscle tissue, revealed during
US examination.

Moreover, the degree of manifestation cor-
related to the duration of disease. It was estab-
lished that the first damages in muscle tissue

Table 1

The rates of skeletal muscle index and the percentage
of adipose tissue in children with T1D according
to the duration of disease, M =+ m

Indicators 1ng202v(|;p 2ngio21'17p 3ng2031'17p Groupnozf ;gntrol,
Body mass index, kg/m? 18,82+0,65 | 20,24+0,53 | 20,46 +0,55 19,79 + 0,65
Skeletal méllf’,flle index, % | g1774198 | 77,91£219 |77,51+1,27%¢ 81,62+ 1,15
% body fat (BFP), % 16,94+ 1,05 | 20,14+ 1,22% |20,42+0,97 * § 16,62 + 1,12
Muscle ‘E%ﬁf‘g;pﬁse mass, | 551+0,50 4,42+0,48 | 4,22+0,24 * § 5,54 + 0,45

Note:

* asignificant (p < 0,05) difference compared to the corresponding indicator of the control group;
T a significant (p < 0,05) difference compared to the corresponding indicator of group 1.
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Fig. 1. Sonogram of the front femoral muscles (A) and m.gastrocnemicus (B)
in children from the group of control.

Note: 1 — muscle tissues, 2 — perimysium, 3 — epimysium.
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Fig. 2. Sonogram of the front femoral muscles (A) and m.gastrocnemicus (B)
in children from the group of with the duration of diabetes less than 1 year.

Note: 1 — muscle tissues, 2 — perimysium, 3 — epimysium.

architecture were observed from the first year
of disease (fig. 2).

Thus, the patients from the 2st group had
the increased echogenicity of separate muscle
fibers, which suggested the higher muscular
density. The higher amount of perimysium
membranes has led to the general higher mus-
cular echogenicity. However, there was no dam-
age of perimysium.

Despite the high muscular echogenicity, the
patients from the 2nd group had the reduced
muscular homogeneity and thickened connec-
tive tissue fibers. Epimysium visualized as hy-
perechogenic linear structure with sharp and
thickened contour (fig. 3).

The most significant structure changes
were noticed in patients with the duration of

diabetes over 5 years. In addition to all men-
tioned violations of muscle structure, they also
had disorderly arrangement of inter-muscular
connective tissue layers, which attested the
presence destructure (fig. 4).

The comparison of muscle parameters held
between children from the group of control and
children with diabetes type 1 has shown the
credible thinning of front femoral muscle group
in the dynamics of disease (table 2). The thick-
ness of the front femoral muscle group in chil-
dren from the 1st and 2nd group didn’t diverge
much from the rates, get in the group of con-
trol. Meanwhile, the patients with the duration
of diabetes over 5 years had thinner muscular
fibers and front femoral muscle group in gen-
eral (p < 0,05). Due to the reduce of muscular
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Fig. 3. Sonogram of the front femoral muscles (A) and m.gastrocnemicus (B)
in children from the group of with the duration of diabetes from 1 to 5 years.

Note: 1 — muscle tissues, 2 — perimysium, 3 — epimysium.
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Fig. 4. Sonogram of the front femoral muscles (A) and m.gastrocnemicus (B)
in children from the group of with the duration of diabetes over 5 years.

Note: 1 — muscle tissues, 2 — perimysium, 3 — epimysium.

thickness, the patients from the 3rd group had
lower coefficients of correlation between the
thickness of muscle fiber and general thickness
of connective tissue (p < 0,05).

Similar changes in patients in the 3rd group
occurred on the part of the muscles of the back
of the shin, which was characterized by a de-
crease in muscle fiber and a decrease in the ratio
of muscle fibers / connective tissues. At the
same time, the total thickness of the muscles of
the posterior group of the leg in children of the
3rd group, did not differ statistically from the
parameters of the control group (table 2).

It might be assumed, that preservation of
general muscular thickness of given muscle
group accompanied by reduced muscle fiber

thickness and higher general echogenicity of
muscles in patients with prolonged duration of
T1D is linked to the replacement of muscular
tissue by connective tissue septa.

Taking into account the data on the rela-
tionship between the muscle state and the le-
vels of circulating irisin [5], we investigated the
content of the latter in the observation groups
(Fig. 5). According to the results of the study,
it was found that the level of irisin in blood se-
rum in children with T1D, differed depending
on the duration of the disease.

In patients from groupsl and 2, the amount
of irisin was 1.3 times lower than in the control
group and was 1.51 + 0.14 ng/ml, 1.50 = 0.13 ng/ml
versus 1.98 + 0.16 ng/ml, respectively (p < 0.05);
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Table 2

Ultrasonic indicators of examination of skeletal muscles of lowr limbs
in children with T1D according to the duration of disease, M + m

Indicator 1 ngiozl:;p 2ng2021;p 3ng£o;7p Groupno=f ;gntrol,

Front femoral muscle group
Muscle thickness (sm) 2,75+ 0,12 2,80 + 0,09 2,55 +0,10* 2,83 +£0,17
Muscle fiber thickness (sm) 0,16 + 0,007 0,16 = 0,009 0,15+ 0,007* 0,17 + 0,005
MCK, 1,20 £ 0,07 1,23 £ 0,08 1,05+ 0,07* 1,26 £ 0,05

Posterior shin muscle group
Muscle thickness (sm) 1,46 + 0,04 1,50 + 0,04 1,51+ 0,03 1,54 + 0,05
Muscle fiber thickness (sm) 0,15+ 0,007 0,16 += 0,007 0,14 + 0,006* 0,16 = 0,006
MCK 1,23 £ 0,08 1,23 £ 0,06 1,06 £ 0,07* 1,29 £ 0,05

Note:

*

a significant (p < 0,05) difference compared to the corresponding indicator of the control group.

rong/mle,

—
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1 group

2 group

3 group  control group

Fig 5. The amount of irizin in blood serum of children
with T1D according to the duration of disease.

at the same time there was a statistically sig-
nificant increase in the serum of the amount of
the indicated myokine in patients from group 3,
which was 2.54 + 0.18 ng/ml, which exceeded
the corresponding indexes in both patients with
shorter duration of the disease and in the con-
trol group (p < 0,05).

Counting the data of correlation analysis it
was noticed that the amount of irizin was influ-
enced by muscle mass starting from the second
year of disease. We had a positive corellative
connection between SMI and amount of iri-
zin in patients from the 2nd group (r = + 0,64,
p < 0,05). The mentioned above correlation was
applied for patients from the 3rd group, but had
weaker connections (r =+ 0,37, p < 0,05). Thus,
the lowest amount of irizin was indicated in
patients with low SMI. At the same time, the
amount of irizin in blood serum was not influ-
enced by muscle mass index in group of con-

trol, as well as in patients from the 1st group.
It was also revealed that, there was a multi-
directional correlation between the amount of
irizin in blood serum and US rates of skeletal
muscles in patients with T1D. If in patients
from groups 1 and 2 one received a positive cor-
relation between the amount irizin and muscle
thickness (r = + 0.38 and r = + 0.38, respective-
ly, p < 0.05), and also, between amount irizin
and MSC (r =+ 0.34 and r = + 0.38, respective-
ly, p < 0.05), then in patients of the 3rd group
one observed an inverse relationship between
both irizin and muscle thickness rates (r = —
0.43, p < 0.05), and between irisin and MSC (r
=-0.58, p <0.05). It could be expected, that all
revealed changes of irizin amount in children
with prolonged T1D, accompanied by muscle
mass loss and damages of the inner muscular
architecture, could be compensatory and di-
rected to the increased glucose inflow to the
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muscles, in terms of its deficiency. At the same
time, the increasing of irizin amount in blood
serum accompanied by muscle mass loss and
muscle thinning can be due to the secretion of
irizin by adipose tissue [13], which has higher
content in patients with prolonged T1D, from
the one side, and increased expression of gene
FNDC5 as a compensatory mechanism to the
response of adipose tissue amount growing [14,
15]. Taking into account the association bet-
ween the content of irizin in blood serum and
loss of muscle mass, as well as changes in the
skeletal musculoskeletal architecture, the level
of this myocine may be used as a diagnostic
criterion for the development of diabetic myo-
pathy in children T1D. At the same time, the
lower level Irizin in the first 5 years of diabetes
may be associated with lower expression and
activity of PGC-1a in myocytes [16]. However,
these studies were conducted in patients with
type 2 diabetes mellitus. Therefore, the data
we receive need further study.

In a study by D. Espes et al. (2015) a nega-
tive correlation was determined between the
level of irisin and the age of manifestation of
type 1 diabetes in adult female patients [17].
We have not obtained a significant difference

between the levels of irisin in children depend-
ing on sex. Given the same average age in all
study groups, it can be concluded that children
with a diabetes mellitus duration of more than
5 years had an earlier age of manifestation of
diabetes mellitus. It is not ruled out that an
increase in the level of irisin during the course
of T1D may be associated with the development
of resistance to irisin, but this question leaves
much to be desired for further study [18]. At
the same time, we established a positive corre-
lation between the irisin content and the daily
dose of exogenous insulin (r = + 0.40, p < 0.05).
It i1s known that loss of muscle mass is accom-
panied by the development of insulin resis-
tance, including in T1D, therefore, an increase
in the level of irisin in the blood serum during
the long course of T1D may be compensatory
character, taking the ability of this myokine to
increase glucose tolerance and reduce insulin
resistance [4, 19]. This assumption was con-
firmed in Li M. et al. (2015) and Qiu S. et al.
(2016) researches, which showed a positive cor-
relation of serum irisin levels with the devel-
opment of insulin resistance regardless of age
and BMI [20, 21].

CONCLUSIONS

1. There is a redistribution of component con-
stitution of body as a reduced muscle mass
and increased percentage of adipose tissue in
children with type 1 diabetes in dynamics of
disease.

2. There is a change in sonogram of skeletal
muscles in dynamics of disease, such as re-
duced muscle fiber thickness, muscle archi-
tecture damage and increased echogenicity
of muscle fibers due to the growth of connec-
tive tissue fibers.

3.In children with type 1 diabetes melli-
tus with a disease duration of more than
5 years, a decrease in muscle mass and im-
paired skeletal muscle architectonics is ac-
companied by an increase in serum irisin
content. Determining the serum level above
the indicated myokine can be used as an ad-
ditional marker for the development of dia-
betic myopathy in children.

REFERENCES

1. Herbert SL, Nair KS. Clin Nutr 2010; 29: 1-11. doi:
10.1016/j.cInu.2009.09.001.

2. Dyidyishko YuV, Shepelkevich AP. Med Panorama 2015;
5: 45-50.

3. Monaco CMF, Perry RCG, Hawke Td. Curr Opin Neurol
2017; 30(5): 545-552. doi:10.1097/wco.0000000000000479.

4. Bostrom P, Wu J, Jedrychowski MP, et al. Nature 2012;
481: 463-468. doi: 10.1038/naturel0777.

5. Kurdiova T, Balaz M, Vician M, et al. J Physiol 2014;
592(5): 1091-1107. doi: 10.1113/jphysiol.2013.264655.

6. Cypess AM, Lehman S, Williams G, et al. New Engl J Med
2009; 360(15): 1509-1517. doi: 10.1056/NEJM0a0810780.

7. Ates I, Arikan MF, Erdogan K, et al. Endocrine Regu-
lations 2017; 51(1): 1-7. doi:10.1515/enr-2017-0001.

8. Peters AM, Snelling HLR, Glass DM, Bird NdJ. Brit
J Anaesthesia 2011; 106(5): 719-723. doi: 10.1097/01.
SA.0000410700.55371.0f.

9. Boer P. Am J Physiol Renal Physiol 1984; 247(4): 632-636.

10. Janssen I, Heymsfield SB, Ross R. J Am Geriatr Soc
2002; 50: 889-896.

IIpobremu endoxpurnoi namosnoeii Ne1, 2020

55



Kniniuna endokpurosioeis

11. Deurenberg, P, Weststrate JA, Seidell JC. Brit J Nu- 17. Espes J, Carlsson L, Carlsson PO. Diabet Med 2015; 32:

trition 1991; 65(02): 105. doi:10.1079/bjn19910073. 1172-1176. doi.org/10.1111/dme.12731.

12. Akay A, Gedik A, Tutus A, et al. Int Urol Nephrol 2007, 18. Tsoriev TT, Belaya ZE, Rozhinskaya LY. Osteoporoz
39(3): 727-730. doi:10.1007/s11255-006-9133-2. i osteopatii 2016; 1: 28-34.

13. Moreno-Navarrete JM, Rtega F, Serrano M, et al. J Clin 19. Mamo Gizaw, Pandi Anandakumar, Tolessa Debela. J
Endocrinol Metab 2013; 98(4): 769-778. doi: 10.1210/jc. Pharmacopuncture 2017; 20(4): 235-242. doi.org/10.3831/
2012-2749. KPI1.2017.20.029.

14. Timmons JA, Baar K, Davidsen PK, Atherton PJ. Na- 20. Li M. Yang M, Zhou X, et al. J Clin Endocrinol Metab
ture 2012: 488: E9—E10. doi: 10.1038/naturel1364. 2015; 100(4): 1485-1493. doi: 10.1210/j¢.2014-2544.

15. Huh JY, Panagiotou G, Mougios V, et al. Metabolism 2012; 21. Qiu S, Cai X, Yin H, et al. Metabolism 2016; 65(6): 825-
61(12): 1725-1738. doi.org/10.1016/j.metabol.2012.09.002. 834.

16. Liu JJ, Wong MD, Toy WC, et al. J Diabetes Compli-
cations 2013; 27: 365-369. doi.org/10.1016/j.jdiacomp. 2013.
03.002.

IPU3UH 9K MAPKEP OIABETUYHOI MIOMATIT Y OITEN,
XBOPUX HA LYKPOBUIN AOIABET 1 TUNY

ITamxosa O. €.', Yygosa H. L.}, Ctoax A. B.?

I Banopisviuli depacasruil meduuHull yuigepcumem, m. 3anopicocs, Yipaina,
2 KV «3anopisvka obnacha kainivka oumaua aikapua» 30P, m. 3anopiscoca, Yrpaina
elenapashkova0901@gmail.com

Mera mocaiasxeHHs: BU3HAYUTH PIBEHDb IpU3WHY Y CUPOBATII KPOBI IiTel, XBOPUX HA IYKPOBUM aiabeT
1 Tuny, B 3aJ1€3KHOCTI B1J TPUBAJIOCT]1 3aXBOPIOBAHHS Ta MO0 POJIb B J1arHOCTHUI HiabeTnynoi Miomarii. Byio
ob6cresxeno 90 giTeit, xBpopux Ha mykposuit giader 1 tumy (LI 1) (cepenniii Bik 13,7 + 0,3 pokis). B 3amemxuocTi
BLJ TpUBAJIOCTI Iepelbiry 3axBopoBaHHs 0yJsio cpopmoBaro 3 rpymu: 1 rpyma — 26 miteir 10 1 poKy 3aXBo-
poBauusa Ha [[J[1; 2 rpyma — 27 miteit — tpusaJictsd I[J[1 Big 1-5 poxris; 3 rpyma — 37 giTeit 3 TPUBAJIICTIO
I 1 6imbime 5 poxris. 'pyny KoHTpOsIO0 cCRIaau 25 YMOBHO 3I0POBUX JITEH PEIpe3eHTATUBHUX 3a BIKOM Ta
crarTio. BeiMm mitaM mpoBomuiiachk OMiHKA M'A30BOI Ta KHPOBOI MACH Ta IX IHAEKCIB, yJIbTPasByKoBe obcTe-
JKeHHS CKeJIeTHUX M'SI31B TA BU3HAYEHHS PIBHA Ipu3uHy y cupoBaTiil KpoBi meTomom IDA. BeranosiieHo, 1o
31 36libimernHsam TpusasocTi I[J[1 BimOyBaBcs mepepo3mo/ il KOMIIOHEHTHOI0 CKJIaAy TiJIa Y BUTJISAIl 3MEH-
LIEHHA IINTOMOI BATH M'130B0I Ta 301LJIbIIEHHS BIACOTKY *KHMPOBOL MacH, a TAKOK 3MIHHU yJIBTPAa3ByKOBOI Kap-
TUHU CKEJIeTHUX M'A31B, AKl XapaKTepu3yBaJUCh 3MEHIIEHHAM TOBIIMHU M’sI30BOI0 BOJIOKHA, IOPYIIEHHAM
HOPMAJIbHOI apXITeKTOHIKY M'SI3y Ta HIJBUINEHHAM eXOreHHOCT1 M'sI30BUX IIy4YKiB. BeTaHoBieHo, 110 B mIepImi
POKM 3aXBOPIOBAHHS 3HUMKEHHS MS30B0OI MACH CYIPOBOIMKYBAJIOCA 3MEHIIEeHHIM PiBHSA IpU3UHY, HATOMICTD
mpu Tpusasomy mepebiry I[J[1 BinbyBasocss #oro MiJBUINEHHS, 10 CYIIPOBOIKYBAJIOCSI BTPATOK M SI30BOL
MAaCH Ta IOPYIIeHHAM apXiTeKTOHIKN CKeJIeTHOI MYyCKYJIATypH. TaKMM YHHOM, II1ABUINEHHS PIBHA 1PU3UHY
MOKe BUKOPHUCTOBYBATHUCH B IKOCTI JJOTATKOBOI'0 MapKepy PO3BUTRY AiabeTUdHOI Miomarii.

KiawdyoBi comoBa: miomaris, ipusuH, IyKPOBU qiabeT 1 TuIry, TiTH.

NMPU3NH KAK MAPKEP OUABETUYECKOW MUONATUUN Y AETEN,
BOJIbHbIX CAXAPHbIM OAUWABETOM 1 TUNA

IMamkora E. E.!, Yygosa H. 1.}, Croaxk A. B.?

1 Banopoorcckuil 20cyoapemeennbili MeOULUHCKUL yrusepcumem, 2. 3anoposcve, Yepauna,
2 KV «3anoposcckas obnacmruas kaunuweckas demckas 6onvruyar 30C, . 3anopooicve, Yipauna
elenapashkova0901@gmail.com

[ens mccemoBaHUS: OUPEEJIUTh YPOBEHb MPU3WHA B CBIBOPOTKE KPOBH JeTel, DOJIBHBIX CaXapHBIM
nuaberom 1 THA, B 3aBUCUMOCTH OT JIJINTEJILHOCTH 3a00JIeBAHUSA U €0 POJIb B JUATHOCTUKE JUA0ETUYECKOMN
Mmuonarun. Beino obenemoBano 90 mereit, 6onbHBIX caxapHbIM guaberom 1 tmma (CJ1) (cpexmuii Bospact
13,7 + 0,3 mer). B 3aBuCHMMOCTH OT OJIUTENBHOCTH TeYeHHs 3a00JIeBaHUA ObLIO cQOPMUPOBAHO 3 I'PYIIIIBL:
1 rpynma — 26 gereir go 1 roma sabosneBamusa CJ1; 2 rpymma — 27 mereit, npomosskuTesibHocts CJI1
ot 1-5 met; 3 rpymma — 37 mereii ¢ mpogosruTeabHocThio CI[1 Gostee 5 seT. ['pynnmy KOHTPOJISI cOCTaBUIIN
25 yCJIOBHO 3/I0POBBIX JIeTel pernpe3eHTATHUBHEIX II0 BO3pacTy W 1moJy. Bcem mersiMm mpoBogmiach OIEHKA
MBIIIIEYHON U KUPOBOM MACCHI U MX HHJIEKCOB, YJIbTPA3BYKOBOE HCCJIEIOBAHUE CKEJIETHBIX MBIIII] U OIpe-
JleJIeHWsI YPOBHS UPU3UHA B CBIBOPOTKE KPoBHU MeTo1oM DA, VeTaHOBIIEHO, UTO C YBEJIHUYEHUEM IIPOJIOJIMKH-
teapHocTu CJI1 mporcxommiio mepepacirpe/iesienue KOMIIOHEHTHOTO COCTaBa TeJia ¢ YyMEHbIIIeHUeM yIeJIbHOT0
Beca MBINIEYHON W YBEJIWYEHUS IIPOIEHTA JKUPOBOM MAaCCHI, 4 TAKKe U3MEHEHUS YIbTPA3BYKOBON KAPTUHBI
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CKEJIETHBIX MBIIIIL, KOTOPbIe XapaKTepU30BaJIUCh YMEHBIIEHNEM TOJIIAHEl MBIIIEUHOTO BOJIOKHA, HAapyIlIe-
HHUeM HOPMAaJbHOM apXUTEeKTOHUKN MBIIIIY 1 IIOBLIIIEHHNEM 3XOI€HHOCTH MBIIIEYHBIX IIYYKOB. YCTAHOBJIEHO,
4TO B IIepBEIE TOOLI 3a00J€BAHNSA CHUMKEHNE MBIIICYHOM MACCEI COIPOBOMKIAOCH yYMEHBIICHHEeM YPOBHS
WPHU3UHA, B TO BpeMs Kak npu aiaureabHoM TedeHnu CJ[1 mporcxoauio ero moBeIIeHne, KOTOPOE COIPOBOIK-
IaJIoCh MOTEepei MBIIIIeYHOM MAcChl U HAPYIIeHNeM apXUTEeKTOHUKN CKeJIeTHON MyCKyJaTypel. Taxum obpa-
30M, IIOBLIIIEHNE YPOBHI HPU3NHA MOKET UCIO0JIb30BATHCA B KAUECTBE NOIIOJIHATEILHOT0 MapKepa Pa3BUTUSA
nuabeTu4eCKOM MUOIIATHN.
Knmouesrie cmoBa: MuomaTusa, NPU3UH, cCAXapHBIN quabeT 1 Tuna, geTu.

IRIZIN AS A MARKER OF DIABETIC MYOPATHY
IN CHILDREN WITH DIABETES TYPE 1*

0. E. Pashkova!, N. I. Chudova', H. V. Stoiak?

! Zaporizhzhia State Medical University, Zaporizhzhya, Ukraine;
2 «Zaporizhzhya Regional Clinical Pediatric Hospital», Zaporizhzhya,Ukraine
elenapashkova0901@gmail.com

The purpose of the study: to study the amount of irizin in the blood serum of children with Type 1 diabetes
considering the duration of clinical course and determine the role of irizin in diagnosing the diabetic myopathy.
The study included 90 children with Type 1 diabetes (T1D) (average age 13,7+0,4 years old). Depending on
the duration of the disease, 3 groups were formed: 1 group — 26 children under 1 year with T1D; group 2 —
27 children — duration of T1D from 1-5 years; group 3 — 37 children with T1D duration more than 5 years.
The control group included of 25 conditionally healthy children of a representative age and gender. All children
were evaluated for their muscle and fat mass and their indices, ultrasound examination of skeletal muscles, and
determination of irisin levels in the blood serum by ELISA. It was established that with increasing durations
of T1D there was a redistribution of the component body composition in the form of a decrease in the specific
the muscle mass and an increase in the percentage of fat mass, as well as changes in the ultrasound pattern
of skeletal muscles characterized by a decrease in the thickness of the muscle fibers, a infraction of the normal
architecture of muscle and increased echogenicity of muscle bundles. It was established that in the first years
of the disease, the decrease in muscle mass was accompanied by a decrease in the level of irisin, whereas with
the prolonged course of T1D there was an increase in it, which was accompanied by loss of muscle mass and in-
fraction of the architecture of skeletal muscles. Thus, increasing the level of irisin can be used as an additional
marker for the development of diabetic myopathy.

Key words: myopathy, irisin, Type 1 diabetes, children.
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