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CHANGES IN THYROID HORMONES IN PATIENTS WITH
CHRONIC ACALCULOUS CHOLECYSTITIS IN
THE PRACTICE OF A FAMILY DOCTOR

Vovk K. V., Reznichenko O. G., Vlasenko O. O., Gridnieva S. V., Kratenko G. S.

Abstract. Among biliary pathology, chronic acalculous cholecystitis (CAC) occupies one of the central
places. The important role of the hormonal system in the regulation of the functioning of the biliary tract has
been known for a long time, but the specific mechanisms of these influences remained unclear. Based on the
results of a comprehensive clinical, laboratory, biochemical and instrumental examination, all patients with
chronic acalculous cholecystitis were divided into three groups depending on the variant of impairment of the
motor-kinetic function of the gallbladder. The first group consisted of patients with CAC and hypertensive-
hyperkinetic gallbladder dyskinesia (group 1) — 17 people; the second — patients with CAC with mixed
hypotonic-hyperkinetic gallbladder dyskinesia (group 1) — 19 people; the third — patients with CAC and
hypotonic-hypokinetic dyskinesia of gallbladder (111 group) — 29 people. The level of free FTs, FT4, and
thyroid-stimulating hormone (TSH) was determined by the immunofluorescence method using BREAHMS
test systems (Henning Berlin GMBH). The disproportion between the thyroid hormones and the quantitative
predominance of the inactive form made it possible to identify the relative hypothyroid syndrome in group |
patients. The disproportion between the biologically inactive and active forms of thyroid hormones with a
quantitative predominance of the inactive form made it possible to judge the presence of a relative
hypothyroid syndrome in group Il patients. In group Il patients, a significantly increased TSH level was
revealed, which was a response of the hypothalamic-pituitary system to a decrease in the level of FTs.
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gallbladder  motility  potentiates  another
INTRODUCTION important factor in cholelithiasis — bile

In everyday practice, doctors of different  cholesterol  oversaturation [2].  Another
specialties have to deal with diseases of the important event associated with impaired
biliary tract: gastroenterologists, therapists, gallbladder motility is the accumulation of
surgeons, emergency and emergency doctors.  lipids in the gallbladder wall [3]. The problem
Among biliary pathology, chronic acalculous  of lipid balance regulation is central to solving
cholecystitis (CAC) occupies one of the central  the clinical problem of preventing the
places. The most important task of the  progression of chronic acalculous cholecystitis.
supervision of patients with chronic acalculous The effect of thyroid hormones on lipid
cholecystitis is to prevent the transformation of  metabolism has been a topic of fundamental
the process into gallstone disease. Decreased  research for many years. Thyroid hormones
contractility of the gallbladder plays a critical  help maintain the basal serum cholesterol levels
role in the formation of gallstones [1]. Impaired  needed to meet the body's normal needs for cell
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synthesis and renewal. Thyroid hormones
regulate serum cholesterol levels by stimulating
cholesterol biosynthesis, export (primarily in
the form of VLDL and LDL), reverse transport
from peripheral tissues, liver reuptake through
LDL (LDL) receptors and conversion to bile
acids in the liver [4]. Thyroid hormones
regulate lipid metabolism in the liver in a cell-
autonomous manner, induce the expression of
genes encoding proteins involved in liver
lipogenesis. The possibility of using analogs
and mimetics of thyroid hormones as
therapeutic agents for the treatment of lipid-
associated liver diseases is being studied [5].
The effect of thyroid hormones on the
formation of gallstones was studied in vivo
using an animal model: hypothyroidism causes
the formation of cholesterol stones in the
gallbladder, promoting cholesterol biosynthesis
[6].

The interest in the role of the thyroid factor
in the course of CAC is dictated by the great
interest of clinicians in minor variants of
hypothyroidism, which are found in the
population much more often than clinical
hypothyroidism. Subclinical thyroid
dysfunction is defined as the change in serum
thyroid-stimulating hormone (TSH) level
relative to the reference interval at normal free
thyroxine (FT4) levels in asymptomatic patients
[7]. The phenomenon is especially common in
older women [8, 9].

The choice of parameters for monitoring
thyroid balance indicators is also dictated by
recent trends in thyroid ology. Measurement of
TSH levels, although an indirect indicator of
thyroid homeostasis, has become central to
modern testing of thyroid function [10]. TSH
has come to be regarded by the thyroid
community as a simple and effective diagnostic
parameter. The simplicity of measurement has
been converted to simplicity of interpretation,
ignoring the fact that TSH is both an indirect
measure of thyroid hormone homeostasis and a
control element. Thus, this concept of TSH
dominance has led to the suppression of the
complex relationship of the TSH response with
various hormonal processes [11].

While recognizing the strategic benefits of
TSH measurement, such as ease of use,
suitability for first-line screening, detection of
minor functional abnormalities, and association
with various health outcomes, including
mortality, there are significant risks of
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misrepresenting its
importance.

This is supported by the ongoing discussion
around the TSH reference limits, especially its
upper limit, which determines subclinical
hypothyroidism [12]. TSH values are
personalized indicators showing a high degree
of individuality. The change in TSH
concentration can be either simply adaptive to
restore true euthyroidism, or a failed attempt to
maintain the euthyroid state [13]. The pulsating
nature of TSH secretion increases individual

complex physiological

variations in  TSH levels, which are
significantly higher than the degree of
individual  fluctuations in  FTs blood

concentrations [14]. The same TSH value may
be “normal” for one person, but pathological for
another. This also applies to patients with
subclinical  dysfunction, in  which the
relationship between FT, and TSH shows both
elements of normality and abnormalities [15].

OBJECTIVE

Knowledge of the mechanisms involved in
the regulation of thyroid hormone balance has
expanded significantly in recent years. The
basic system is much more complex than
previously thought, which dictates the need to
revise old simplified concepts and promotes
new multifactorial control concepts with
feedback between the thyroid gland and the
pituitary gland [16-18]. In the new integrative
concept, TSH becomes a context-dependent
conditional variable, and is neither an accurate
marker of euthyroidism, nor an optimal
criterion for fine-tuning thyroid control. A
comprehensive interpretation of TSH, FT, and
free triiodothyronite (FTs) and their conditional
equilibrium should be the basis for clinical
decision-making [19].

The purpose of the work is the study of
thyroid hormones in patients with CAC
depending on dyskinetic disorders.

MATERIALS AND METHODS

Observation and examination of patients
with CAC was carried out in the 26th polyclinic
of Kharkov, which was the base of the
department of general practice and family
medicine of V. N. Karazin Kharkiv National
University in the period from 2017 to 2019. A
total of 65 patients with CAC were examined.
The control group consisted of 12 healthy
individuals. The surveyed group included
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persons who did not have severe concomitant
diseases.

The distribution of patients into clinical
groups was carried out in accordance with the
working classification of chronic non-calculous
cholecystitis by V. A. Galkin (1986) and the
classification of biliary dyskinesias by
. 1. Degtyareva (1999).

Based on the results of a comprehensive
clinical, laboratory, biochemical and
instrumental examination (clinical blood test,
C-reactive protein, total, conjugated and
unconjugated bilirubin content in blood serum,
gammaglutamyl transpeptidase, alkaline
phosphatase, cholesterol, triglycerides, dynamic
echosonocholecystoscopy, multiphase chroma-
tographic duodenal intubation), all patients with
chronic CAC were divided into three groups
depending on the variant of impairment of the
motor-kinetic function of the gallbladder. The
first group consisted of patients with CAC and
hypertensive-hyperkinetic gallbladder dyskine-
sia (group 1) — 17 people; the second — patients
with CAC with mixed hypotonic-hyperkinetic
gallbladder dyskinesia (group 1) — 19 people;
the third — patients with CAC and hypotonic-
hypokinetic dyskinesia of gallbladder (Il
group) — 29 people.

In the group of surveyed persons, women
predominated, the ratio of men and women in
the groups approached 1:5. Among the patients
of group I, people aged 20 to 30 prevailed. In
group I, the distribution of patients by age was
almost uniform from 28 to 45 years. Patients in
group 1 were predominantly 45-60 years old.

The hypertensive-hyperkinetic variant of
gallbladder dyskinesia prevailed in patients
with CAC disease up to 5 years. The mixed
variant of gallbladder dyskinesia was equally
encountered with the duration of the disease up
to 5 years and from 5 to 10 years. The
hypotonic-hypokinetic variant of gallbladder
dyskinesia was more often detected in patients
with the disease duration of more than 10 years.

In group | patients, pain was dominant
(sudden colic in the right hypochondrium,
intense, radiating to the right shoulder or
scapula) and manifestations of neurovegetative
dysfunction (emotional lability, sweating). The
dominant dyspeptic phenomenon was recurrent
moderately severe nausea.

Group Il patients had mixed pain syndrome
(a combination of background constant aching
pains with episodes of colicky painful attacks).
In comparison with patients of group I, the
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frequency of dyspeptic symptoms increased,
among which the most common were bitterness
in the mouth and poor appetite.

Patients of group Il complained mainly of
dull, constant aching pains without clear
localization in the right hypochondrium.
Dyspeptic symptoms were dominated by
persistent bitterness in the mouth, poor appetite,
severe flatulence, persistent constipation.
Symptoms of asthenia (increased fatigue,
decreased motivation and activity) were typical
for this group, fever was often observed, with
an increase in temperature to sub febrile
numbers.

Abdominal pain syndrome was typical for
all three studied groups of patients. The
frequency of occurrence of dyspeptic syndrome
in group Il was higher than in group I, and in
group I more than in group Il
Neurovegetative syndrome was more typical for
group | than for groups Il and Ill. Asthenic
syndrome was more common in group Il than
in groups | or Il. The presence of exacerbation
of CAC in patients at the time of examination
was confirmed by the presence of segmental
reflex symptoms. Pathological visceral skin
reflexes were provoked by pressure with one
finger on the corresponding organ-specific

points of the skin. lrritative symptoms
(Zakharyin, Volsky, Grekov-Ortner, Kera,
Murphy, Obraztsov, Gausman) in various

combinations were positive in all patients,
which is a clinical marker during the period of
exacerbation of patients with CAC. Segmental
reflex symptoms of Mackenzie (pain when
pressing on the Mackenzie pain point, located at
the intersection of the outer edge of the right
abdomen of the rectus abdominis muscle and
the right costal arch); Boas (pain when pressing
on Boas’s pain point located along the right
paravertebral line at the ThX-XI level), Aliev
(antidromic irradiation of pain with pressure at
the Mackenzie or Boas point) were positive in
almost all patients of group I11.

Signs of right-sided reactive syndrome were
more often observed in group Il of patients.
Most often, pain was detected in the occipital
point of Yonash, the cervical point of Mussi, in
the parasolar pain points, in the region of the
xiphoid process (Pekarsky’s symptom) and
below the angle of the right scapula
(Karavanov’s symptom).

To verify the diagnosis of chronic CAC in
the examined patients, a complex of clinical,
laboratory, biochemical and instrumental



research methods was used. All patients
underwent ultrasound scanning of the thyroid
gland and gallbladder. The contractile function
of the gallbladder was clarified by performing
dynamic echoscopy using an oral stimulator
(two raw yolks). If there were sonographic
signs of thyroid pathology, patients were
excluded from the observation group.

The level of free FTs, FTs4, and TSH was
determined by the immunofluorescence method
using BREAHMS test systems (Henning Berlin
GMBH). The level of FT; and FT4 and TSH in
the blood serum of healthy individuals was
(4,62 +0,28) and (14,45 + 2,21) pmoll/l,
(3,31 +0,07) nmol/l, respectively.

The content of antibodies to thyroglobulin
and antibodies to thyroperoxidase was
determined using LUMItest-anti-TPO
BREAHMS (Henning Berlin GMBH). In
healthy individuals, the level of AT-TG and
AT-TPO was (0,92 +0,05) and (0,57 +0,07)
nmol/l, respectively. Determination of the level
of AT-TG and AT-TPO was carried out in order
to exclude autoimmune thyroiditis and other
primary organic thyroid diseases.
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Blood sampling to determine indicators of
hormonal status was performed in the morning
at 6-7 hours, after a night’s sleep for 8-
10 hours, on an empty stomach.

Statistical processing of the research results
was carried out using the developed patient
card, adapted for processing the results using
the Microsoft Excel program. In the tables
reflecting the results of our own research, for
each indicator, the average value (M) and its
error (m) are given. The results obtained were
processed by the Student-Fisher statistical
method using the standard package of functions
«MS Excel» and «StatgraphWiny.

Along with this, the thyroid status of
patients with CAC was also studied. The results
of the study confirming the presence of
autoimmune thyroiditis or other thyroid
diseases were negative (table 1). The level of
antibodies to thyroglobulin and antibodies to
thyroperoxidase did not exceed physiological
concentrations. Ultrasound scanning of the
thyroid gland revealed no abnormalities in the
size and structure of the gland.

Table 1
Indicators of anti-thyroid autoantibodies (M £ m) in patients with CAC
Index Control group Groups of patients with CAC
(n=12) I (n=17) Il (n=19) 11 (n=29)
AT-TG, nmol/l 0,92 £0,05 0,87 £ 0,06 0,74 £0,09 0,85+ 0,07
AT-TPO, nmol/l 0,57 £0,07 0,60 £ 0,08 0,52+0,11 0,64 £0,10

For a more in-depth study of the nature of
hormonal relationships, some relative indicators
were analyzed, representing the ratio of integer
values of the studied hormones.

To investigate the violation of the
relationship  between the main thyroid
hormones, the FT4/ FT3 index was used.

RESULTS

Changes in hormonal levels in patients of
group | were characterized by a tendency
towards a decrease in the level of FT3 against
the background of a trend towards an increase
in the concentration of FT4. The serum TSH
level did not change. Along with this, the
FT4/FT3 index significantly increased, which
indicated a change in the ratio between the
biologically active form of FTs and its inactive
precursor FT. (table 2).

Table 2
Indicators of hormonal balance (M £+ m) in patients of group |
Control grou Patients
Index (n= 1gZ) P I group (n=17) P

FT3 pmol/l 4,62 + 0,28 4,33+0,11 p=0,96

FT4, pmol/l 14,45+ 2,21 17,46 + 0,29 p=0,18
FT4/FTs 3,21 +0,07 4,07+ 0,09 <0,01

TSH, nmol/I 3,31+0,44 3,75+ 0,39
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The nature of the relationship between FT4
and FT3 changed. If healthy donors showed a
weak direct correlation between FT4 and FTs:
(r=+0,18 £ 0,04; p<0,05), then in group |
patients the type of relationship between FT,
and FT3 changed — a weak negative relationship
appeared (r = -0,22 + 0,03; p < 0,05).

Group Il patients showed a tendency to
decrease in the level of FTz. The concentration

of FT, in the blood serum tended to increase
(table 3). The serum TSH content remained
unchanged. However, the FT4 / FT3 index was
significantly  increased, which was a
manifestation of an imbalance in the thyroid
hormone system.

In group Il patients, there was a weak
negative relationship (r=-0,31+£0.03;
p < 0,05) between FT4 and FTs.

Table 3
Indicators of hormonal balance (M £ m) in patients of group 11
Control grou Patients with CAC, group Il
Index (n= 192) P (n=19) o P

FT3, pmol/l 4,62 £ 0,28 4,25+0,18 P =0,66

FT4, pmol/l 14,45+ 2,21 17,94 £ 0,32 P=0,12
FT4/FTs 3,21+ 0,07 4,21+0,13 <0,01

TSH, nmol/I 3,31+0,44 4,23+0,41

Patients in group Il showed a significant
decrease in the level of FT3, while in patients in
groups | and Il, only a tendency towards a
decrease in this indicator was observed. The
concentration of FT, in the blood serum tended
to increase (tab. 4). There were no significant
differences between the content of FT, in the

blood serum of patients with CAC with various
variants of gallbladder dyskinesias. An increase
in the FT4 / FT3 index was significant in group
111 patients. The value of the index FT4/ FT3 in
them was significantly higher than in patients of
group | (respectively 5,27 + 0,11 u 4,07 + 0,09,
p <0,05).

Table 4
Indicators of hormonal balance (M + m) in patients of group 11
Control group Patients with CAC, group
Index (n=12) I (n = 29) P

FTs, pmol/l 4,62 + 0,28 3,65+0,12 <0,05

FT4, pmol/l 14,45+ 221 18,89 £ 0,61 p =0,06

FT4/FT; 3,21+ 0,07 5,27+0,11 <0,05

TSH, nmol/l 3,31+0,44 5,48 +£0,31 <0,05
indicator FT4FT;, was most likely a

DISCUSSION JFTs, y

Since the main marker of thyroid hormone-
forming activity is the level of FT,, it can be
considered that the cause of thyroid imbalance
in patients of group | was not thyroid lesion, but
a violation of the peripheral metabolism of FT,4
—a slowdown in the conversion of FT4to FTs.

Such minimal changes in the balance of
thyroid hormones are described in the literature
as Ts-low-syndrome. This phenomenon in
patients with CAC is of a non-thyrogenic
nature, since there were no objective and
subjective signs of thyroid lesion. The relative
deficit of FTs, revealed only when analyzing the
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manifestation of the adaptive response of the
neuroimmunohormonal system of patients with
CAC, aimed at reducing the severity of

catabolic  processes in  conditions  of
exacerbation of the inflammatory process.
Thyroid status in  mixed variant of

gallbladder dyskinesia was characterized by the
presence of minimal changes — a relative
decrease in the level of FTs against the
background of a relative increase in the level of
FT.. The imbalance of thyroid hormones with a
relative predominance of the biologically
inactive form of FT. can be regarded as a
variant of Ts-low-syndrome. The cause of the




thyroid imbalance in group Il patients, most
likely, was not thyroid gland damage, but a
violation of the peripheral metabolism of FT, —
a slowdown in the conversion of FT, to FTs.

Consequently, in patients of group IlI, more
significant changes in the balance of thyroid
hormones were observed. The deficiency of the
biologically active form of FTs; acquires the
features of not a relative, but an absolute
phenomenon in patients of group Ill. The
change in the balance of hormones of the
pituitary-thyroid system in group Il patients
consisted in the overproduction of TSH, a
relative deficit of FT3 against the background of
a relative excess of FT.

The analysis of the role of the age factor
caused certain difficulties. Loss of the
contractile function of the gallbladder occurs as
a result of prolonged progression of the
pathological process in the gallbladder with a
combination of several unfavorable factors,
which include aging (the age of representatives
of group Il is significantly greater than in other
groups). The groups could not be randomized
according to age — in the real clinical practice of
this institution, it was simply not possible to
identify patients with this type of motor-
evacuation disorders of gallbladder of a
different age.

The problem of the reliability of the classical
TSH indicator as a criterion for diagnosing
thyroid insufficiency in the aging population is
being discussed quite actively, there are many
reports of an increase in the level of circulating
TSH in older people [20]. The impressive
Baltimore Long-Term Aging Study (BLSA), a
long-term study of 1,483 participants who
underwent thyroid function tests between 2003
and 2015.

The mean TSH value progressively
increased with age from 2,4 mIU / L in persons
under 60 years of age to 2,6 mIU/L in persons
aged 60-69 years, 2,7 mIU/L in persons aged
70-79 years and 3,2mlIU/L in persons >
79 years old. The increase in the mean TSH
value is not linear, but mainly refers to the
oldest age group in persons over 79 years old
[21]. Patient group 111 was much younger, up to
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60 years old, so the factor of age-related
increase in TSH level cannot be considered
decisive. Non-thyroid factors are often
considered as possible causes of increased TSH
levels. TSH is proposed to be considered as an
early predictor of stress, more sensitive than
levels of cortisol, glucose or norepinephrine
[22].

CONCLUSIONS
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significantly increased level of TSH, which was
a response of the hypothalamic-pituitary system
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hypothalamic-pituitary system reacts to thyroid
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peculiarities of changes in the hormonal status.
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patients were observed depending on the type
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was a syndrome of hormonal dysfunction,
which characterized the tension of the body’s
adaptive systems.
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3MIHY TOPMOHIB HIUTOIOAIBHOI 3AJI031 Y XBOPUX HA XPOHIYHUIA
HEKAJIBKYJIbO3HUM XOJEINUCTUT B IPAKTHUIII CIMEMHOI'O JIIKAPS

Boek K. B., Pesniuenko O. I'., Bnacenko O. O., I'pionesa C. B., Kpamenxo I'. C.

Pe3rome. Cepen marosorii »KOBYOBMBITHHX MUIAXIB OJHE 3 IEHTPAIBHUX MiCIb 3aiiMae XpOHIYHHN
HEKaNbKyIb03HUH XonerucTuT (XHX). BaxkimnBa pois TOpMOHAIBHOT CHCTEMH B PETYIIAIil (yHKIIOHYBaHHS
’KOBUOBHBITHUX IIISAXIB BiJOMa JaBHO, ajie¢ KOHKPETHI MEXaHI3MHU INX BIUIMBIB 3alMIIANKACS HESCHUMH. 32
pe3yabpTaTaMy KOMIUIEKCHOTO KIIIHIYHOTO, JAO0PaTOPHOTO, 010XIMIYHOTO Ta iHCTPYMEHTAIEHOTO OOCTESKEHHS
BCI MAIIEHTH 3 XPOHIYHUM HEKANbKYJIbO3HUM XOJICIIUCTUTOM OYIIM PO3[iIEH]I Ha TP TPYIH B 3aJICKHOCTI Bij
BapiaHTy MOPYIICHHS MOTOPHO-KIHETHYHOI (PYHKIIIT )KOBYHOTO Mixypa. Jlo mepImoi rpynu yBIHIUIN Nali€HTH
3 XHX Ta rinepToHIYHO-TINepKIHETHYHOI HUCKiHe3i€ro >koBuHOrO Mixypa (I rpyma) — 17 ocib; opyra —
mamieHTH 3 XHX 31 3MiIIaHOIO TiTOTOHIYHO-TIMEPKUHETUIHOIO NUCKiHe3iero skoBuHOrO Mixypa (II rpyma) —
19 ocib; Tpets - mamienT 3 XHX Ta TimoTOHIYHO-TIMOKIHETHYHOIO AUCKiHe3i€t0 skoBUHOTO Mixypa (III rpyma)
— 29 oci6. Piens BimpHOTO T3, T4 i THpeorpomHOTo TopMoHY (TTI') BH3Hawamwm iMyHOGITyOpecIeHTHHI
MeTOZOM 3 BuKopucTtaHHsIM TecT-cucteM BREAHMS (Henning Berlin GMBH). [Iuctponopuiss TOpMOHIB
IIUTOBU/IHOT 303 1 KUIbKICHE IepeBakaHHsS HEAKTUBHOI (GOpMH HO3BOJIMIM BHUSBHTH BIIHOCHHUIA
TIIOTUPEOITHIX CHHAPOM y mamieHTiB | rpymu. Jucmporopilis Mixk 010710TiYHO HEAKTHBHUMH 1 aKTHBHUMU
(dbopMaMu THPEOiTHUX TOPMOHIB 3 KINIBKICHUM INEpeBa)kKaHHSAM HEAKTHBHOI ()OPMH JO3BOJMIA CYIHTH IIPO
HasBHICTH BiTHOCHOTO TIMOTHpeOoinHOTo cuHApoMmy y mamieHTiB Il rpymm. ¥V mamientis Il rpynu BusBICHO
nmoctoBipHe minBumieHHS piBHA TTI, mo € BigmoBimmio rimoramamo-TinogizapHOi CHCTEMH Ha 3HWKCHHS
piBas FTs.
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WU3MEHEHUE I'OPOMOHOB IIIUTOBUHOM KEJIE3bI Y BOJIbHBIX XPOHUYECKHUM
HEKAJBKYJE3HBIM XOJIEHUCTATOM B IPAKTUKE CEMEWMHOT'O BPAYA

Boek K. B., Pe3nuuenko A. I'., Bracenko O. A., I'puonesa C. B., Kpamenko A. C.

Pesrome. Cpenu naTooruu  KEMTYEBBIBOJSAIIMX MyTEH OJHO M3 LEHTPAIbHBIX MECT 3aHUMAET
XpOHMUYECKHH HeKanbKyse3Hblil xonenuetut (XHX). Baxnas poib ropMOHAIBHON CHCTEMBI B PETYIISLUH
(DYyHKIIMOHMPOBAHUS JKETYEBBIBOISIINX MyTeH U3BECTHA J]aBHO, HO KOHKPETHBIE MEXaHHU3MBl ATHUX BIMSHHUN
OCTaBaINCh HeACHBIMH. I1o pe3ynbraraM KOMIUIEKCHOTO KIMHUYECKOTo, JIaOopaTopHOT0, OMOXUMHUYECKOTO H
MHCTPYMEHTAILHOTO 00CIIe/IOBaHMs BCE MAIMEHThl ¢ XPOHWYECKUM HEKAJIbKYJE3HBIM XOJCHUCTUTOM OBLIH
pasziesieHbl Ha TPW TPYINbl B 3aBUCHUMOCTH OT BapHaHTa HApPYLICHUS MOTOPHO-KMHETHYECKOW (yHKINH
JKEITYHOTO My3bIps. B mepByro rpynmy Bounu nanueHTsl ¢ XHX ¥ runepToHHUECKU-THHEPKUHETHYECKON
JcKknHe3uel skerrqHoro mysbipst (I rpynma) — 17 uenosek; Bropas — mamueHTsl ¢ XHX co cmemianHO#H
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TUMOTOHUKO-TUIIEPKUHETUUECKON JUCKHHe3ued sxeauHoro myssipa (II rpymma) — 19 denoBek; TpeThs —
nanueHTsl ¢ XHX ¥ rurnoTroHo-rHHNOKMHETHYECKOH muckuHesuei skenqnoro myseips (III rpymma) — 29
4yejgoBeK. YpoBeHb  cBobomHoro T3, T4 wu  Tupeorpomnoro ropmona (TTI)  ompexnensiu
UMMYHO(DIIYOPECIICHTHBIM METOJIOM C HcmoJib3oBaHueM TecT-cucteM BREAHMS (Henning Berlin GMBH).
Jucnporopuysi TOPMOHOB IITMUTOBUIHOW JKEJIe3bl M KOJMYECTBEHHOE MpeoliagaHue HEaKTUBHOHM (hOpMbI
MO3BOJMIIN BBIIBUTH OTHOCHUTENBHBIH T'MIOTUPEOUIHBIN CUHAPOM Yy manueHtoB | rpymmsl. Jlucnpomoprys
MEXK1y OMOJOIMYECKH HEaKTHBHBIMH M aKTHBHBIMH (POPMaMH THPEOMHBIX FOPMOHOB C KOJIMUECTBEHHBIM
npeobyialaHieM HEaKTUBHOH (hOpMBI MO3BOJIMIA CYAWTh O HAJIMYMK OTHOCHUTEIBHOIO THIOTHPEOHIHOTO
curapoma y narnuenrtos II rpynmel. ¥V nmanuenToB III rpynnsl BeIIBICHO JOCTOBEPHOE MOBBIIIEHUE YPOBHS
TTT, uto sIBAsIeTCSl OTBETOM I'MITOTAJIaMO-THITO(H3apHON CHCTEMBI Ha CHIKeHHE YpoBHs FTs.
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