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Determination of the activity of low-intensity in-
flammation in children with obesity is an urgent task
due to its possible pathogenetic role in the formation
of thyropathies which may aggravate the course of the
disease and cause additional adverse effects of obe-
sity and early formation of metabolic syndrome.

The purpose of the research was to determine the
nature of C-reactive protein production in obese chil-
dren with associated thyropathies.

Materials and methods. Level of C-reactive pro-
tein was assessed in 82 children with obesity aged
between 6 and 16 years depending on the gender of
patients and the presence of concomitant thyropathies
(diffuse non-toxic goiter, autoimmune thyroiditis, and
minimal changes in the structure of thyroid gland).

Results and Discussion. The mean CRP levels in
the group of patients with obesity and thyropathy were
significantly higher (3.9 £ 1.5 mg / 1) vs. the group of
patients without thyropathy (2.0 £ 0.7 mg / I) and vs.
control (0.89 £ 0.25 mg / |, p <0.05). Elevated CRP
level> 2.0 mg / | in obese children was more often
detected for combination of insulin resistance with
thyropathy (53.3%) compared with a group of patients
with thyrotopathy without insulin resistance (41.4%,
p <0.05). In case of diffuse nontoxic goiter in boys with
obesity elevated CRP levels were twice as likely to be
seen in patients with insulin resistance compared to a
group of patients without it.

Conclusions. Low intensity inflammation is closely
related to the formation of thyropathies, primarily dif-
fuse nontoxic goiter, in children with obesity, espe-
cially in boys. In girls, elevated CRP levels were asso-
ciated with the development of autoimmune thyroiditis.

Keywords: obesity, thyropathy, C-reactive pro-
tein, children.

Problem statement and analysis of recent
studies. The particular danger of obesity, prevalence
of which in recent decades has become an epidemic,
includes progression of metabolic disorders and in-
creased cardiovascular risk in case of long existence
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of excess body weight. The most expressive are the
negative effects of obesity, which began in childhood
and adolescence [1]. Among the diseases associated
with obesity, in recent years the increasing attention of
researchers is attracted by tyreopathies, both among
adults and children [3, 13].

Scientific studies have proved that thyroid hor-
mones are important factors involved in the regulation
of the basic metabolism and in oxidative metabolism
of the human body. In this case, the key connection
between the inflammatory and oxidative stress and
the development of atherosclerosis is increased level
of C-reactive protein (CRP) [8, 11]. It was established
that the increased activity of low-intensity inflamma-
tion, the most studied marker of which is CRP, is very
important for the development of both inflammatory
and non-inflammatory thyropathies of different gene-
sis [4, 7, 9]. CRP, like other proinflammatory cyto-
kines, is likely to be responsible for the expansion and
increase of permeability of the blood vessels of the
thyroid gland, which can lead to pathological changes
in the structure and function of the thyroid gland [6].

At the same time, there is no doubt that there is a
close link between the increased activity of low-
intensity inflammation and insulin resistance (IR),
which is confirmed by increased production of proin-
flammatory cytokines (tumor necrosis factor alpha-
FNPaq, interleukins 1B and 6, CRB) in obese patients
[6, 12]. In some works, the nature of CRP production
and their association with dysteriosis in obese adults
are analyzed [10]. On children, such works are rare
and mainly refers to the activity of low-intensity inflam-
mation in obesity, in particular, the increase of CRP
production and its gradual decrease against over-
weight loss in pediatric patients has been proven [5].

Determination of the activity of low-intensity in-
flammation in obese children is an urgent task due to
its possible pathogenetic role in the formation of thy-
ropathies, which may aggravate the course of the dis-
ease and cause additional adverse effects of obesity
and early formation of metabolic syndrome.
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The purpose of the article was to determine the
nature of C-reactive protein production in obese chil-
dren with associated thyropathies.

Materials and methods. 82 children with obesity
aged between 6 and 16 years (39 boys and 43 girls)
were examined, with 63 cases of thyroid disease (32
boys and 31 girls), including 44 patients with diffuse
nontoxic goiter (DNG), 9 patients with autoimmune
thyroiditis (AIT) and 10 patients with obesity with het-
erogeneity of the thyroid gland structure (HTGS) with-
out autoimmune thyroiditis and without increased vol-
ume of the gland itself. Diagnosis of thyroid pathology
was carried out by means of palpation and ultrasound
examination of thyroid gland, determination of anti-
bodies to thyroglobulin (AbTG) and thyroperoxidase
(AbTPO), as well as TTG, free T3 and T4 (fT3, fT4) in
blood serum using the immune enzyme method. De-
termination of high-sensitive CRP was performed by
ELISA method on Humareader apparatus. The state
of insulin resistance was evaluated according to the
HOMA index, which was calculated by the formula:
HOMA = (G0xIns0)/22.5 (where GO is glucose level
in blood plasma on the empty stomach, mmol/l; InsO —
content of IRI in blood serum on the empty stomach,
pU/ml). The presence of IR in obese patients was
diagnosed with a HOMA level higher than 3.5 U.

Statistical processing of the results was carried
out using Statgraphics centurion XV and the Microsoft
Excel 2010 application package. The obtained data
are presented in the form of average (M) with stan-
dard error of the mean (m), as well as the percentage
values for the estimation of the frequencies of ele-
vated values. The probability of difference was meas-
ured using parametric (Student t-criterion and ANOVA
procedure) and non-parametric (Mann-Whitney and
Crasack-Wales tests) methods. The critical signifi-
cance level for statistical hypotheses verification for
group comparison was assumed to be 0.05

Results and discussion. The analysis of CRB
levels in obese children showed that among patients
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with thyropathies, elevated CRP levels were slightly
higher (47.6%) than among obese children without
signs of thyroid disease (36.8%). At the same time,
the prevalence of elevated level of CRP among obese
patients in combination with DNG and HTGS (50.0%)
was the highest, slightly lower among patients with
AIT (33.3%). Increased CRP level in the presence of
AIT was found only in girls, and in the presence of
HTGS — more often in boys (60.0%) than in girls
(20.0%, p <0.05). In case of DNG, the CRB level
above 2.0 mg / L was found to be the same in both
boys and girls with obesity (52.1% vs. 47.6%), which
was confirmed by the average CRP, slightly higher
among boys with DNG (5.3 + 1.8 mg/l) compared
with girls (3.9 = 1.3 mg/l, p <0.1) (table).

In general, the average CRP levels in the group of
obese patients with thyropathy were significantly
higher (3.9 £ 1.5 mg/l) as compared to the group of
patients without thyropathy (2.0 + 0.7 mg/l) and as
compared to the control (0.89 + 0.25 mg/l, p <0.05). At
the same time among obese patients with AIT
elevated CRP level was most noticeable only in girls —
3.5+ 1.1 mg/l.

Further analysis of obtained data confirmed the
existing conception of close connection of low insulin
sensitivity to the activity of low-intensity inflammation:
pathological changes of CRP (above 2 mg / I) oc-
curred in 45.1% of the subjects, and its average level
in patients with signs of IR was higher (3.8 £ 1.1 mg/
I) than among patients without IR (2.8 £ 0.9 mg /|, and
compared with the control group - 0.89 +0.25mg /|, p
<0.05). At the same time in case of IR the incidence of
CRP elevation in girls was higher than that of boys
(57.1% vs. 41.2%, respectively, p <0.05), and in the
case of normal insulin sensitivity, the incidence of ele-
vated CRP, depending on sex, was not significantly
different (42.0% in boys versus 38.1% in girls).

It should be noted that elevation of CRP> 2.0 mg/ |
among obese children was more often detected for IR
combination with thyropathy (53.3%) compared to a

Table 1 — The level of CRB depending on the presence of thyropathy in children with obesity (mg/l)

M+m
Grf/)yit% c;fbp;astiitints n Total n Boys n Girls

All children 82 3.5%15 39 3.9+1.3 43 3.1+1.2
Children with thyropathy 63 3.9£1.5*% 32 4.4+1.6* 31 3.6£1.1*
Children without thyropathy 19 2.0+0.7 7 1.9+0.7 12 2.0+0.6
Children with DNG 44 4.6x+1.8* 23 5.3+1.8* 21 3.9+1.3*
Children with AIT 9 2.5+0.9 1.2+0.5 3.5+1.1*
Children with HTGS 10 2.6x1.0 5 2.7+1.0 2.4+0.9
Control group 25 0.9+0.2 12 0.8+0.1 13 1.0+0.2
Note: *p<0.05 the probability of differences in the group of patients without thyropathy.
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Fig. 1 Frequency of elevated CRP in obese children depending on the presence of thyropathy and insulin resistance
a) level of CRP > 2.0 mg/l; b) level of CRP > 4.0 mg/l

Notes: * p < 0.05 Probability of differences in the parameters of the group of patients without thyropathy with the same
state of insulin resistance; IR+ - presence of insulin resistance; IR- - no insulin resistance

group of patients with thyropathy but without IR
(41.4%, p <0.05) In patients with obesity but without
thyropathy, the incidence of CRP elevation above
2.0 mg / L did not significantly depend on the state of
insulin sensitivity (37.5% in the presence of IR and
36.3% in the absence of IR) (Fig. 1a).

Analysis of manifestations of more distinct low-
intensity inflammation with greater probability con-
firmed its close association with thyropathies in obese
children, which was manifested by elevated frequency
of CRP > 4.0 mg /| in patients with thyroid disease in
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the presence of IR (40.0% vs 12.5% in the group of
patients without thyropathy, p < 0.05) and without IR
(24.1% along with no increase of CRP > 4.0 mg /| in
the group of patients without thyropathy) (Fig. 1b).

In case of DNG, as the most frequent type of thy-
roiditis that is combined with obesity, the severity of low
intensity inflammation was most closely related to the IR
in boys with a 2.5-fold increase of CRP> 2.0 mg/L, and
CRP> 4.0 mg / | — twice as often among patients with
an IR compared to a group of patients without IR
(Fig. 2a, b). In girls, the incidence of elevated CRP
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Fig. 2. Frequency of elevated CRP in children with obesity with diffuse nontoxic goiter depending on gender and presence
of insulin resistance, a) - level of CRP> 2.0 mg/l; b) - CRP> 4.0 mg/|

Notes: * p <0.05 Probability of differences in the parameters of the group of patients without insulin resistance; IR+ — pres-

ence of insulin resistance; IR- — no insulin resistance.
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levels was significantly lower than that of boys and did related to the formation of thyropathies, primarily
not significantly depend on the presence of IR. diffuse nontoxic goiter.

Thus, in obese children, as in adults, increased 2. The effect of low-intensity inflammation on the for-
production of high-sensitivity CRP, which is a likely mation of thyropathies in obese children has gender
marker of low-intensity inflammation activity, was d_n‘ference_as: In boys, elevated CRP I_evels are asso-
found. The influence of this pathogenic factor on the ciated with the development of diffuse non-toxic

. . goiter, and in girls — with the development of auto-
formation of thyropathies is to some extent related to immune thyroiditis.

the gender and may be due to immunomodulatory Prospects for further research. Important areas
effects of sex steroids, which is consistent with the o geientific research on the formation of thyropathies
results of other scientific studies [2]. Obtained results i, opese children are the study of the possible joint
indicate the importance of the connection of reduced  gffect of IR and low intensity inflammation on the de-
insulin sensitivity and severity of low-intensity inflam- velopment of elevated TSH in blood as well as the

mation in the formation of thyropathies in obese chil-  mechanisms of the influence of sex steroids and other
dren. _ hormones on the development of thyroid gland dam-
Conclusions age in patients of different genders.

1. The presence of low intensity inflammation is con-
firmed in children with obesity, which is closely
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OCOBJIMBOCTI NPOAYKLI C-PEAKTUBHOIO NPOTEIHY B 3ANEXHOCTI

BIA HAAABHOCTI TUPEONATIW Y OITEN, XBOPUX HA OXWUPIHHSA

Ulywnsnina O. B., Bydpeliko O. A., lLinsixoea H. B.

Pe3rome. B13Ha4yeHHA aKTMBHOCTI HU3bKOIHTEHCMBHOIO 3ananeHHs Npu OXMPiHHI Y OiTeN € akTyanbHUM 3a-
BAAHHSIM Yepes MOoro MOXIIMBY NaToreHeTUYHy porb y hOpMyBaHHI TUpeonarTii, ski MOXyTb OBTSXyBaTh nepe-
6ir 3axBoptoBaHHA Ta 06yMOBOBATU AOAATKOBI HEraTUBHI HACNIOKM OXMPIHHSA | paHHe hopmyBaHHS MeTaboniy-
HOro CUHAPOMY.

Mema — Bu3HaunTu xapaktep npogykuii C-peakTMBHOro NpoTeiHy y AiTen, XBOPUX Ha OXMPIHHS, i3 CynyTHi-
MU TUpeonaTiamu.

Mamepianu i memodu. Y 82 piten 6—16 pokiB, XBOPUX HA OXMPIHHSA JOCHIgKEHO piBeHb C-peakTMBHOro npo-
TeiHy, KU OUIHIOBABCS B 3aneXHOCTi Bi4 CTaTi XBOPUX Ta HAasiBHOCTI CYMyTHiX Tupeonartiv (4udy3Huin HeTOoKCH-
YHWI 300, aBTOIMYHHWUIA TUPEOIANT, MiHIManbHi 3MiHWM CTPYKTYpU LLMTONOAIOHOI 3anosu).

Pesynbmamu. CepegHi pisHi CPI1 B rpyni XBOpUx Ha OXUPIHHA 3 TMpeonaTisiMv1 BUSIBUMUCb BipOTigHO BULLM-
Mu (3,9£1,5 mr/n), K NOPiBHSHO 3 rpynoto xBopux 6e3 Tupeonarini (2,0 £ 0,7 mr/n), Tak i NOPIBHAHO 3 NOKa3HU-
kKoM koHTposto (0,89+0,25 mr/n, p < 0,05). MigsuweHHs pisHa CPI1>2,0 mr/n cepea Qiten 3 OXMpIHHAM YacTiwe
BMSIBMANOCH 32 YMOBMW MOEAHAHHS iHCYNiIHOPE3UCTEeHHOCTI 3 TupeonarTieto (53,3%), NOPIBHAHO 3 rPYNo0 XBOPUX
3 TupeonaTiamn 6e3 iHcyniHopeancTeHHocTi (41,4%, p<0,05). MNpu gudysHomy HeTokCcM4HOMY 306i y Xronuis 3
OXMpiHHAM nigsuweHni piseHb CPIT BuaBNgaBca BOBidi YacTille cepeq XBOPUX 3 IHCYNMiIHOPE3UCTEHTHICTIO, Nopi-
BHSIHO 3 rpynoto xBopux 6e3 Hel.

BucHosku. Y piTen 3 0OXUPIHHAM HU3LKOIHTEHCUBHE 3ananeHHs TiCHO noe’a3aHe 3 hopMyBaHHSAM Tupeona-
Til, NnepegyciM angy3HOro HETOKCMYHOro 306a, 0cobnueo y xnonuis. Y gieyat niguweHHs pisHa CPIT GinbLwoto
Mipto MOB’A3aHe 3 PO3BUTKOM aBTOIMYHHOIrO TMPEOignTy.

KnrouoBi cnoBa: oxupiHHs, Tupeonartii, C-peakTUBHWUIA NPOTETH, AiTH.

YOK 616.39-053.2 / .5: 616.44

OCOBEHHOCTU NPOOYKLUU C-PEAKTUBHOI'O NPOTEUHA B 3ABUCMOCTHU

OT HANMUYUA TUPEONATUWU Y OETEN, BOJNIbHbLIX OXKUPEHUEM

WywnsanuHa E. B., Bydpeliko E. A., lLinsixoea H. B.

Pe3tome. OnpegeneHne akTMBHOCTU HU3KOMHTEHCMBHOIO BOCMANeHWUsi Mpu OXUPEHUM y OeTen ABnsieTcs
aKTyanbHOW 3afjiayen us-3a ero BO3MOXHOMN NaTOreHeTU4EeCKON ponu B (OOPMUPOBaAHUN TUpeonaTuii, KoTopble
MOryT OTSrowaTb Te4eHne 3aboneBaHns U 00yCrnoBnNMBaThL AOMNONHUTENbHbIE HEFATUBHbLIE NOCNEACTBUS OXMpe-
HWA 1 paHHee hopmmnpoBaHue MeTabonMyeckoro CMHAPOMa.

Llenb — onpefennTb xapaktep npoaykuun C-peakTVBHOro npoTevHa y AeTewn, 60MnbHbIX OXUPEHUEM, C CO-
NyTCTBYIOLLMMU TUpEOonaTUsIMu.

Mamepuaribi u Memodsbi. Y 82 peten 6—16 net, 60MbHbLIX OXMPEHMEM UccrnenoBaH ypoBeHb C-peaKkTMBHOMO
npoTerHa, KOTOPbIA OLlEHUBANCA B 3aBUCMMOCTU OT noria GonbHbIX Y HanNMuust COMyTCTBYHOLLMX TUpeonaTui
(onddy3HbI HETOKCUYHBINA 306, ayTOMMMYHHbBIN TUPEOUANT, MUHUMArbHbIE U3MEHEHWUS CTPYKTYPbl LMTOBUA-
HOW Xenesbl).

Pesynbmamsi. CpeaHue ypoBHu CPIT B rpynne 60mnbHbIX 0XMPEHWEM C TUpPeonaThen okasanucb 4OCTOBEp-
Ho Bbiwe (3,9 + 1,5 mr / i) Kak No cpaBHeHWIo € rpynnow 6onbHbIx 6e3 Tupeonatun (2,0 + 0,7 mr / i), Tak 1 No
CcpaBHeHMIo ¢ nokasartenem koHTpons (0,89 + 0,25 mr / n, p <0,05). MNoBbiweHne ypoBHa CPIM> 2,0 mr / n cpean
OeTell C OXWPEHWEM Yalle OKasbiBanoCb MpU YCMOBWUM COYETAHUS WHCYNIMHOPE3UCTEHHOCTU C TUpeonaTuen
(53,3%), No cpaBHEHUIO C rpynnon 6oMbHbIX C TUpeonaTuaMmn 6e3 nHcynuHopesncTeHHocTn (41,4%, p <0,05).
Mpu anddy3HOM HETOKCMYHOM 300€e y OeTeln C OXMpeEHMEM MOBbIWEHHBLIN ypoBeHb CPI1 onpegensncsa Basoe
Yawle cpeam 60orbHbIX C MHCYNTMHOPE3UCTEHTHOCTLIO, MO CPABHEHMIO C FPyNMnon 6orbHbIX 6e3 Hee.

Bbigodbl. Y aeTei ¢ OXXMpeHneM HU3KOMHTEHCUBHOE BOCMarneHne TeCHO CBA3aHO ¢ (hOpPMMPOBaHNEM TUPEO-
naTun, npexge Bcero Anddy3HOro HeTokcM4eckoro 306a, 0COGEHHO Yy Marnb4MKoB. Y OEeBOYEK MOBbILLEHME
ypoBHsa CPI1 6onbLuert Mepori CBA3aHO C pa3BuTMemM ayTOMMMYHHOrO TupeonguTa.

KntoueBble cnoBa: oxupeHue, Tupeonatuun, C-peakTuUBHbIA NPOTEVH, OETW.

CrarTa Haginwna 17.11.2017 p.
PekomeHdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneaii nicrs peyeH3ysaHHs
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