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ON THE LEPTIN LEVEL IN PATIENTS WITH PRIMARY HYPOTH YROIDISM
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The total of 188 patients with primary hypothyraiti and 30 people without an impaired function gfdid gland
were examined and compared according to sex and \@bde evaluating leptin level in blood serum adtigents with
hypothyroidism, we noticed that an increase of Hoely mass in these patients is accompanied by thetly of its
concentration. We revealed a more expressed hypierdenia in patients with postsurgical hypothyrsidi Basic treatment with
levothyroxine and especially its comorbidity wittorvastatin contributed to the improvement of theical state of the patients,
to the decrease of hypothyroidism manifestationsthe decrease of body mass. Addition of atorviastat the complex
treatment had a significant impact on the leptimelein patients with hypothyroidism and obesity épeéndently from
hypothyroidism etiology.
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The work is a fragment of the scientific researcbjgut “Development of New Approaches to Complex Tmeat of
Hypothyroidism”, state registration number 0113UGGS.

Lately pathogenetic significance of leptin in metiib syndrome and obesity pathogenesis, their
influence on the glucose and lipids metabolismetitgument of arterial hypertension, abdominal olyesit
by a decreased function of the thyroid gland haenlintensively studied [13, 11, 6, 10, 7, 2, 1].

Free fatty acids peroxidation is activated due dptih resistance that may stimulate the
development of lipotoxic disorders: developmentirgulin resistance (IR), endothelial dysfunction,
oxidative stress [10, 2, 1, 14]. In some reseag:tminion, thyroid hormones and thyroid-stimulgtin
hormone (TSH) volumes do not have any effect orth®gis and secretion of adipose tissue hormone:
leptin. Other studies show that there is a positiogelation between leptin and TSH levels in pdatie
with obesity that reflects a positive correlatioateeen TSH and body mass index (BMI) [7, 15].
Besides, a number of works shows an increase dfnldpvel in blood serum in patients with
hypothyroidism even after correction of BMI [6]. ptén regulates an energetic homeostasis
physiologically informing the central nervous systeabout fatty tissue deposits, influences
neuroendocrine and behavioral responses to ovegeand TSH, in its turn, stimulates leptin seoreti
in the fatty tissue, the increase of leptin industmulation of thyroliberin secretion [6].

Trials of latest years are aimed to study influen€ghyroid hormones on insulin behavior,
relationship between thyroid function and IR, adlwviee role of adiponectin, resistin and leptin in
regulation of the main metabolism in patients bgrdased thyroid function, however these relatiors a
enough complicated [2, 9, 12, 4]. Some works dbedtie true relationship between leptin level ol
serum and anthropometric data, including IR indicepatients alongside subclinical hypothyroidism
(SCH) [6]. Also, a fact was noted that replacentbetapy with levothyroxine sodium of patients with
SCH did not, however, cause significant resultthin decrease of body mass, but showed a significant
decrease of leptin level in blood serum in patiesih SCH without cardiovascular diseases. Other
researchers suppose that hormone replacementyhesaplways normalizes cytokines volume [1].

Latest studies have shown that the patients wigiothyroidism present significantly increased
cytokines volume causing distorted tissue micratétion and hypoxia that provokes activation and
accumulation of free radicals, damage of the headpthelial vascular dysfunction with further iease
of tissue hypoxia and distorted oxygenation proegs®8y hypothyroidism, leptin levels in plasma
increase, while adiponectin levels decrease [6].

The purposeof the research was to study thuence of complex treatment of hypothyroidism
on the level of leptin in patients with primary logpyroidism.

Materials and methods Clinical and functional biochemical tests in patiewere performed at
the Department of Endocrinology, the Dispensary dbepent of Endocrinology of Ivano-Frankivsk
Regional Clinical Hospital. The study included 188tients with primary hypothyroidism. Inclusion
criteria were: patients’ age from 36 to 60 yeamyly detected or decompensated hypothyroidism. The
diagnosis was made on the basis of complaints, a@sis) and characteristic clinical picture of
manifesting hypothyroidism and was confirmed witte tresults of hormonal tests. The group for
comparison included 30 people without impaired ¢igyrfunction, compared according to the sex and
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age. All patients underwent a complex clinical eksation, measurement of waist circumference (WC)
(cm), BMI, estimation of urea, creatinine, totabt@in levels. Total cholesterol and TSH were edidaha
with the fermentative method with the helpHdmanreagents, HDL with the help @fiakon reagents,
respiratory system on akccept-200analyzer. Very-low-density lipoprotein cholestefgLDL-C) level

in blood was evaluated using a mathematical formulaDL = TSH/2,2 mmol/L, and low-density
lipoprotein cholesterol (LDL-C) level using a mattegtical formula: LDL = total cholesterol — (HDL +
TSH/2,2) mmol/L. Additionally, the atherogenic ceknt (CA) was calculated by the formula: CA =
(HDL-C)/HDL. Leptin level in blood serum was evaled with theDRG Leptin Elisareagent set
(Germany), norm 3.7-11.1 ng/ml, immunoreactive lins(IRI) level with the DRG Diagnosticsones
(Germany). Thyroid hormones (fré& and freeTs) levels, as well TSH were evaluated with DRG
reagent set (USA). Evaluation of thyroid functioimadices (TSH, fred's, freeT,), leptin and IRI levels
was performed with the method of enzyme-linked imosorbent assay on tHgtat Fax 303 Plus
analyzer (USA) in an accredited intradepartmentanee immunoferment laboratory based on the Ye.
M. Neyko Chair of Internal Mediciniel1, Clinical Immunology and Allergology of IFNMUWbligatory
instrumental examination included measurementaddlpressure, ultrasound imaging of urinary organs.
Statistical analysis was performed with the vaoisi statistical method. During analysis of the
materials, we calculated medial magnitudes (M)ir teiandard measurement errors (m) and confidence
interval. The probability of differences was eva@dhaccording to a Studentidest for dependent and
independent samples; by uneven distributions, vesl @ nonparametric test Mann-Whitney test (U),
Wilcoxon test (W). Differences were considered asbpble byp<0.05. Dependence of indices was
evaluated with the Spearman’s rank correlation fameft. Statistical processing of the material was
performed with the help of variational and deséviptstatistics using standard analytics software
packagestatistica 6.0, Foxbase, Exel @f the personal computéentium IIL

Results of the study and their discussion:Among the examined 188 patients with
hypothyroidism, 152 patients presented with andirgie obesity. A pathogenetic link to the metabolic
syndrome development is IR that forms alongsideatddal obesity. It is known that abdominal obesity
more correlates with insulin resistance index (HOMR, than the increase of BMI. Visceral obesity
according to WC turned out characteristic for altignts of groups Il and IV among men, as well as
women. Moreover, the biggest WC indices were nitepatients of the groud with hypothyroidism
alongside Hashimoto’s thyroiditis.

It was established that IRI level was significaritigher in all examined groups than in the control
group (10/3@&0/34 mIU/L), p<0.05 (table 1) that testifies expressed hyperineaiia in all examined
patients with hypothyroidism. However, it was thighlest in patients with postsurgical hypothyroidism
and obesity and made up 38£3433 mIU/L, i. e. 3.7 times higher, than in healigople and 1.9 times
exceeded this index in patients with hypothyroidaongside Hashimoto’s thyroiditis without obediby<
0.05).

HOMA IR index was significantly higher in all grosip < 0.05), but while comparing this index
between groups, we revealed that average levelsloés in groudl were higher in 3.5 times than in
control group and in 1.7 timep € 0.05), than in patients of the groligp <0.05). This index was
highest in the group IV among all groups.

In patients of all groups, Caro index was in 1.79-tlnes lower compared to healthy people: (
0.05) that proves the presence of IR in examindidqa with, as well as without obesity.

Correlation analysis showed presence of a direaelational relationship between HOMA IR
index and TSH level: it was direct of medium stithnig the groud (r = 0.485,p < 0.05), the grougl (r
=0.475, p<0.05) and the groufll (r=0.621, p<0.05). The correlational relationship was most
expressed in patients with postsurgical hypothysaidwith obesity (=0.741,p <0.05). A similar
dynamics was revealed during the study of relabetween Caro index and TSH level: a reversed
relationship of medium strength was establishealligroups (=-0.376,p <0.05 — in the grouf r=—
0.589,p <0.05 — in the groupl; r=-0.534,p <0.05 — in the groupll; r =—0.654,p <0.05 — in the
grouplV). A direct relationship of medium strength waseaaled also between HOMA IR and WC as in
men (r=0.376, p <0.05; r=0.589, p <0.05; r=0.534, p <0.05; r=0.654,p <0.05), as well as in
women (r=0.376,p < 0.05; r=0.589,p < 0.05; r=0.332,p < 0.05; r=0.654,p < 0.05) respectively.

So, revealed relationships indicate IR presencallipatients with manifested hypothyroidism,
with higher expression grade in patients with abidahobesity.

While evaluating of leptin level in blood serumpatients with hypothyroidism, we noted that
increase of body mass in these patients is accdegpdy the growth of its concentration. So, the
patients with hypothyroidism alongside Hashimotibgroiditis presented median leptin level in 4 tame
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higher in a group with BMI 24.9 kg/n? (p < 0.05), than in the group with BMI 24.9 kg/n% (p < 0.05)
and compared to the index in the control grqug (.001).

Table 1
Anthropometric and Carbohydrate Metabolism Indicesin Patients with Primary Hypothyreosis
Groupl patients Groupll patients . . .
with Hashimoto’s with Hashimoto’s GrpupIII patients Group IV panents with
. — with manifested manifested
Index Control group, thyroiditis, thyroiditis, hypothyroidism | hypothyroidism with
n=30 hypothyroidism, | hypothyroidismand ypothyroiais ypothyroic
f . . without obesity obesity,
without obesity, obesity, _ _
n=45 n=46 n=47 n=>s0
;""nig,r}ﬁ lycemia, 4.1420.07 4.730.1* 5.13+0.08* 4.4120.21 5.39:0.10*
BMI, kg/m? 23.731£0.15 23.80+0.29 32.52+0.37* 23.73+0.20 333
WC (cm), f 75.75+1.58 77.38+£1.10 109.56+1.25% 87 0B&¥* 102.70+1.48*
WC (cm), m 88.40+1.00 89.67+0.79 119.64+1.617 96(¥.BA* 117.07+2.30*
IRI, mIU/L 10.30+0.34 19.99+0.98* 31.59+1.99* 29.82F9* 38.96+2.54*
HOMA IR 2.02+0.14 4.26+0.29* 7.22+0.51* 6.83+0.51* 8.80+0.63*
Car 0.43+0.02 0.25+0.01* 0.17+£0.01* 0.18+0.01* 0.054 *

Note. * — difference is probable comparativelyndices in practically healthy peope<0.05).

The patients with hypothyroidism alongside Hashwi®thyroiditis without obesity (group)
presented an average leptin value %834 ng/ml that did not significantly differed froem average
value in healthy people (10.@20.87 ng/ml). The patients with hypothyroidism alsitig Hashimoto's
thyroiditis with obesity that had BMI 24,9 kg/mi, showed a significant increase in leptin value
compared to the patients with hypothyroidism alagdHashimoto’s thyroiditis without obesity €
0.05) and the value in the control gropp<(0.05) — 39.2t 1.41 ng/ml.

In patients with postsurgical hypothyroidism, agerdeptin levels were higher in all examined
groups than in the healthy people. In gréligpatients with postsurgical hypothyroidism withalesity)
this value was 14.3¥ 0.49 ng/ml significantly higher compared to theuesin the control groupp(< 0.05).

In patients of group IV (patients with postsurgiteipothyroidism with obesity) a significant
increase of leptin level-up to 60.364.37 ng/ml was established compared to as theaagoup 6 <
0.05), as well as the grodf (p <0.05).While comparing leptin levels in blood serimpatients with
hypothyroidism alongside Hashimoto’s thyroiditis dampostsurgical hypothyroidism we revealed
significantly higher values in patients with postgaal hypothyroidism as in groups without obesity
(groupslI and II), p <0.05, as well as groups with obesity (grodpsnd IV), p <0.05 that indicates
more expressed hyperleptinemia in patients withguogical hypothyroidism. Hyperleptinemia can be
observed as a marker of hypothyroidism with comptseof metabolic syndrome and can be an
independent factor in the development of IR by higpmidism. So, development of leptin resistance
occurs in an undividable relationship with formiog insulin resistance that proves one more time a
principle about systematic, codependent charadteleeelopment. A golden standard for treatment of
hypothyroidism of any etiology is replacement tipgrawith levothyroxine medication(LTs).
Administration of hormone replacement therapy oz lipid-lowering effects of statins but is not a
alternative to lipid-lowering therapy [4]. ResutiElast years studies showed that statins haveiadali,
so-called pleiotropic effects influencing apoptpsisndothelial cell function, anti-inflammatory,
antithrombotic action and suppress proliferationsofooth muscle cells, oxidative processes [4]. A
further research included 133 patients. All pasemtere divided into groups dependently on an
administered treatment (table 2).

Table2
Division of Patients Dependently on a Treatment S&me
Groupl (n=32)patients with Hashimoto’s Groupl A (n=16) Groud B (n=16)
thyroiditis, hypothyroidism without obesity| basic treatment with T4 L T4+ atorvastatir0 mg/day
GroupII (n=34)patients with Hashimoto’s GrouplI A (n=17) GroudlI B (n=17)
thyroiditis, hypothyroidism and obesity
basic treatment with T, L T4+ atorvastatir0 mg/day
Grouplll (n=34) patients with manifested GrouplIl A (n=17) GroudlIl B (n=17)
hypothyroidism without obesity basic treatment with T4 LT4+ atorvastatirO mg/day
GrouplV (n=33) patients with manifested GrouplV A (n=15) GrouplV B (n=18)
hypothyroidism i i i
with obesity basic treatment with T4 LT4+ atorvastatirO mg/day

The treatment included 2 stages. The first stage tiration ofL T, dose The second treatment
stage:atorvastatirz0 mg/daywas added to the adjusteds dosesNo patient had any contraindications
to administration ofitorvastatinTo evaluate the safety aforvastatinaccording to the product label, we
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checked in 4 weeks blood glucose, creatine phospasé (CPK), liver transaminases (ALT, AST) and
uric acid levels in all patients. Any significarireormalities were not revealed in tested indices.

Using of LT4and especially its combination witttorvastatincontributed to the improvement of
the clinical state of the patients, the decreaskypbthyroidism manifestations, the decrease ofjitei
and improvement of lipid panel indices. Resultsahe studies presented a pleiotropic effect oinstat
in females with Hashimoto’s thyroiditis manifestedthe decrease of leptin level and positive infice
on the cellular link of the immune response.

Table 3
Influence of the Basic and Complex Treatment of Hypthyroidism on Leptin Levels M+m
Group of Patients Before treatment After treatment A, %
Groupl 1A 9.73+0.53 9.55+0.35 -1.85
1B 10.26+0.41 9.81+0.29 -4.4
GrouplI A 38.62+2.48 30.6£1.21* -20.8
1B 40.62+1.49 25.22+1.32*# -37.91
GrouplIl I A 15.91+0.56 11.19+0.51* —29.67
111 B 15.83+0.44 10.09+0.57* —-36.26
GrouplV IV A 56.9+3.41 45.4+£1.77* —20.2
IVB 57.12+3.84 39.34+1.03*# -31.1

Notes 1. A, % is a relation between final and initial indedues in percents; 2. Probability between indiceforte and after
treatment * — g 0.05; # - <0.05 comparing groups A and B.

In our research dynamics of leptin levels in pasemith hypothyroidism alongside Hashimoto’s
thyroiditis without obesity was insignificant independentlynfraused treatment (table 3), whilst in all
other groups of patients independently from treatm@&cheme leptin level decreased significantly
alongside compensated hypothyroidism in 6 montlts. IS groupIl A an average value of leptin
decreased in 20.8% &0.05), in groupll B in 37.91% (p< 0.05). While comparing results between
groups we received significantly better changegraupIl B (p < 0.05).

In groupIll A the average leptin level decreased during basi@gly in 29.67% (g 0.05), and
in grouplll B the complex treatment caused a decrease ofgevérptin value in 36.26% 0.05), but
the data gotten in subgroups did not significadiffer.

In groupIV A that included patients with postsurgical hypotlgism and obesity the average
leptin level decreased in 21.3%<®.05) alongside compensated hypothyroidism, artdargrouplV B
in 31.1% that was significantly lower than befaeatment and in the grody@ A (p < 0.05).

Do

The results obtained show that compensation of thypoidism causes a significant decrease of
leptin level in patients with obesity independerfiigm hypothyroidism etiology, and the inclusion of
atorvastatin to complex treatment had a significamftuence on leptin level in patients with
hypothyroidism independently from hypothyroidisnda@MI etiology.
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BIIJIUB KOMIIJIEKCHOTI'O JIIKYBAHHSA
TI'IMIOTUPEO3Y HA PIBEHbB JIEIITUHY
Y XBOPHUX I3 IEPBUHHUM I'lNMOTUPEO30M
Hdinymko O.M., 'epuy I1.P., Yepusiscbka 1B,
Suyumun P.1., Ilanbkis B.1.

O6ctexxeHo 188 xBoprx Ha NEpBUHHUH TiIOTHPEO3 Ta
30 mopneit 6e3 mopymenns QyHkmii muTomomiOHOI 3ao3w,
MIOPIBHSHHUX 3a CTATTIO 1 BikoM. [Ipu omiHIl piBHS JTenTUHY B
CHpOBATIi KPOBI XBOPUX HA TiNOTHPEO3 BiI3HAYCHO, IO
30UIBLICHHS MacH Tila y JIAaHHX TAli€HTIB CYIPOBOKYETHCS
HapOCTaHH;IM HOro KOHLEHTpalLii. BusiBieHo il BUpaKeHy
FiepJICNTHHEMII0 Yy  XBOPHX HAa  MICIsOMepaLiiHui
rinorupeo3. bazoe JiKyBaHHS JICBOTUPOKCHHOM 1 OCOOJIMBO
HOTO TIOEHAHHS 3 aTOPBACTATUHOM CIPUSUIO MOKPAICHHIO
KJIiHIYHOTO CTaHy XBOPHX, 3MCHIICHHIO TIPOSIBIB TilIOTHPEO3Y,
3HIDKCHHIO Bard Tila. BKIOYEHHS 10 KOMIUIEKCHOTO
JKYBaHHS aTOPBACTATHHY MAaJ0 JIOCTOBIPHHH BIUIMB Ha
piBeHb JICNTHHY y XBOPHX Ha TilOTHPEO3 i3 OXKHPIHHIM
HE3aJIeKHO BiJI €TIOJNOTIT MIOTHPE03y.

KmrouoBi  cioBa.  T'imotupeos,
OXKUPIHHS, JTIKYBaHHSL.

rifneprenTHHEMIs,

Crarrs Hagivinua: 5.06.19.

BJIMSTHUE KOMIIJIEKCHOI'O JIEYEHUSA
I'MIIOTUPEO3A HA YPOBEHD JIEIITUHA
Y BOJIBHBIX C IEPBUYHBIM 'HITIOTUPEO30M
Juaymxo O.H., I'epuy I1.P., YepusiBckas U.B.,
Summun P .U, ITankus B.A.

O6cnenoBano 188 GonbHEIX TepBUYHEIM runoTupeo3oM u 30
4eroBeK 0e3 HapymleHus (YHKIMH I[IUTOBHAHOHW  KeJNe3Hl,
COIIOCTaBHMBIX MO TOJIy U BO3pacTy. IIpu olieHKe ypoBHS JIENTHHA B
CBHIBOPOTKE KPOBH OOJBHBIX THIOTHPEO30M OTMEUEHO, UTO
YBEIIMUEHHE MacChl Tela Yy JAaHHBIX MALHEHTOB COMPOBOXKAACTCS
HapacTaHHeM €ro KOHLEHTpalWH. BeiiBieHo Oonee BhIpaXKEHHYIO
TUTIEPIIENITHHEMUIO y GOJBHBIX TOCTIE0NEPATUOHHBIM
TUIOTHPeo30M. bazoBoe jredeHne 1eBOTHPOKCHHOM M OCOOEHHO €ro
COYEeTaHWE C aTOPBACTAaTHHOM CIOCOOCTBOBAIO  YIIyUIIECHHUIO
KIIMHIYECKOTO COCTOSHUSI OOJBHBIX, YMEHBIICHHIO HPOSBICHUI
TUIIOTHPEO03a, CHIDKCHHWIO Beca Tela. BKIIOYeHNe B KOMIUIEKCHOE
JIeYCHHUE aTOpBACTaTHHA MMENO JOCTOBEPHOE BIIMSIHHIE HA YPOBEHb
JIENTHHA y GOJBHBIX TUIIOTUPEO3OM C OXKUPEHHEM HE3aBHCHMO OT
3THOJIOTUH TUMIOTHPEOD3A.

KiroueBnie  cioBa.
OXHpEHNUE, JICUECHHUE.

l'umotupeos,  rHUIEPIEHTUHAMUA,

Penensent Karepunuyk LII.
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.
HOLDAWAY'S SOFT-TISSUE CEPHALOMETRIC ANALYSIS NORMS FOR THE
UKRAINIAN POPULATION

E-mail: dmitriyevnik@gmail.com

Numerous studies prove the opposite viewpoint amtlasions about the influence of cephalometriapeaters of
hard and soft tissues on the aesthetic resulthiegpbhysician gets at the end of orthodontic treatmTherefore, there is a need
to continue research on the accumulation, anafysis modeling of the patterns of the structure ef ¢haniofacial complex,
taking into account ethnic, age and sexual chatatitss. The purpose of the work is to study thatdees of cephalometric
parameters in Ukrainian boys and girls with orthatjic bite using the Holdaway method compared ¢éaréisults established for
other races and ethnic groups. With the Veraviews3® device, Morita (Japan) in 38 boys (in agenftr to 21 years) and 55
girls (aged from 16 to 20 years) with physiologitéle maximally close to the orthognathic side nedémtgenograms were
obtained. Measurements were carried out in accosdavith the recommendations of R. A. Holdaway (198384), and
cephalometric points were determined according .t& AAthanasiou (1997) and S. I. Doroshenko, YeK&algynskiy (2007).
The article presents the cephalometric paramefessfbfacial tissues by the Holdaway method fa Wkrainian population of
juvenile age with orthognathic bite and evaluatesdiscrepancies of these parameters with thetsesbtained by researchers
in the study of other populations according to teishnique. Among the Ukrainian boys or girls wittthognathic bite and
gender-specific indicators of the Saudi, TurkislortN American, Palestinian and Persia populati@sswell as with the
Japanese (regardless of sex), there are numerferedces in teleroentgenogram indices by the Heégamethod. The largest
number of discrepancies in these indicators isvgbtthe Japanese, and the smallest - with thesBailens.

Keywords: Holdaway's analysis, cephalometry, Ukrainian benyd girls, orthognathic bite.

The paper is a fragment of the research project i€l and experimental justification of the applicam of new
methods for prevention, diagnosis, treatment ofdchin and adolescents with anomalies in the dento$gstem and caries
complications” (state registration No. 0115U007010)

When studying the possibilities of correction obttojaw deformations and the profile of soft
facial tissues for the further conduct of orthodordr surgical treatment or contouring facial plast
surgery, in addition to his subjective vision anghes of the patient, it is very important for dwcto
have more precise meanings of metric indices aeud thdividual variations. After all, the nature thfe
correlation of the anatomical structures of thedhdaelf creates a sense of harmony and aesthetic
perception of its own face [10].
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