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Characteristics of Clinical Parameters and Hormonal
and Metabolic Homeostasis in Men with Postgastric
Resection Disease and Comorbid Osteoporosis

Introduction. Despite the optimistic predictions of
gastroenterologists, the number of patients with peptic
ulcer disease (PUD) continues to grow steadily. Despite
the significant success of conservative treatment, gastric
resection (GR) having a 150 years of history currently
remains the surgery of choice for patients with complicated
PUD. Since under the existing socio-economic conditions,
more than 80.0 % of patients with PUC cannot afford
proper dietary therapy, adequate medical and sanatorium
treatment, the tendency towards a decrease in the number
of such surgical interventions may change its vector towards
growth. In five or more years after gastric surgery, 78.3 %
of patients develop postgastric resection disease (PGRD),
which is manifested by numerous clinical syndromes,
including hormonal and metabolic, pancreatic-hepato-
biliary, intestinal, immunological, etc., and, among the
others, certain bone disorders (BD), including secondary
osteoporosis (OP) [1].

Although in Ukraine as well as in the rest of the world
OP reached a pandemic scale [3, 6, 7], most of the recent
research in OP is dedicated to the investigations of OP
syndrome in postmenopausal women [4], while studies
of same problem in men is far from sufficient. In particular,
published materials are related only to studies of some
aspects of the assessment of the condition of bone tissues
(BT) after surgery and are reduced to the statement of
the fact that GR is recognized as one of the causes of
secondary OP [2, 5]. No data concerns clinical indices,
hormonal and metabolic homeostasis of bone tissue in
male organism post GR due to complicated PUD and of
long-term PGRD development them, though clarification
of these aspects of the problem can be the basis for improving
the diagnosis and pathogenetic treatment of BT mineral
density disorders in this category of patients.

The aim of the study. To characterize clinical parameters,
hormonal and metabolic homeostasis in men with postgastric
resection disease and comorbid osteoporosis.
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Materials and methods. The study began with obtaining
written consent for the examination based on the principles
of the Helsinki Declaration of Human Rights, the Council
of Europe Convention on Human Rights and Biomedicine,
relevant laws of Ukraine and international acts. A total
of 190 men with PGRD were examined with preliminary
random stratification by the presence of a history of five
or more years of GR resulting with complicated PUD
(Order of the Ministry of Health of Ukraine N 1514 of
25.08 2023 "On Approval of the Unified Clinical Protocol
of Primary and Specialized Medical Care in Peptic Ulcer
of the Stomach and Duodenum in Adults and Children”),
of whom 123 were diagnosed with PGRD I-st degree of
severity, and 67 - with PGRD II-nd degree of severity
[1]. Most of them at the time of the study were middle-
aged (65.8 %), somewhat less - elderly (23.7 %), and
least of all - of mature age (10.5 %).

As aresult of a comprehensive examination by "Guideline
00419. Osteoporosis” of the Ministry of Health of Ukraine
dated 22.09.2017, OP was diagnosed in 164 men - they
represented the study group (SG). The control group (CG)
consisted of 31 practically healthy men of similar age.

The hormonal homeostasis was studied according to
the effect of hormones on protein metabolism: anabolic
(growth hormone (GH), parathormone (PH), gastrin (G)
and testosterone (TS)) and catabolic (triiodothyronine
(T,), thyroxine (T,), glucagon (GG) and cortisol (CS))
hormones, as well as cyclic nucleotides. The examinations
were conducted in the radioisotope laboratory of the Lviv
Regional Clinical Hospital.

Determination of GH in blood serum was performed
using a commercial test kit GH by IRMA (Italy); determination
of PH - using a commercial test kit RIA KIT-parathyroid
hormone by International-CIS (France); G - by Sea-ire-
Sorin (France). The TS content in the blood was determined
using a commercial test kit RIA Testosterone Kit; T, TT,
content by Lia Kit; T, - TT, Lia Kit, all from Immunotech

25



LCB

(Czech Republic). GG was determined using a commercial
test kit CNR-70-ki "Biodata” (Italy), and CS was studied
with a kit using iodine'?® labeled CS and a precipitating
reagent, Steron-K-'2*J and M, according to the provided
instructions. The basal concentration of cyclic nucleotides
in the blood: cyclic adenosine monophosphate (cAMP)
and cyclic guanosine monophosphate (cGMP) was
determined using commercial test kits, respectively, Cyclic
AMP (125j) RIA KIT and Cyclic GMP (125j) RIA KIT
by Immunotech (Czech Republic), according to the pro-
vided instructions. The electrolyte balance (total and
ionized calcium (Ca?"), magnesium, phosphorus) was
also studied using the E-Lyte Plus blood electrolyte and
gas analyzer and the main parameters of the proteinogram
by serum protein electrophoresis.

The results were statistically analyzed using standard
Excel computer programs for a personal computer. The
significance of the difference between the two parameters
was assessed by the Student’s t-test. The difference was
considered significant at p < 0.05.

Results and discussion. It was revealed that out of
190 men who had undergone GR five or more years ago

and had PGRD, generalized OP was diagnosed in 164
(86.3 %; p <0.001 compared to the CG). Among them,
127 (77.4 %; p < 0.01 compared to the CG) had clinical
signs of calcium metabolism disorders. Almost half of
the SG (80 patients who underwent surgery - 48.8 %,
p < 0.001 compared to CG) had muscle cramps; every
fourth one (41 men - 25.0 %, p <0.01) noted rapid tooth
decay; 96 patients (58.5, p < 0.01) complained of bone
pain; 22 (13.4 %, p < 0.01) exhibited constant general
weakness, 17 (10.4 %, p < 0.01) demonstrated severe
paresthesias; 10 patients (6.1 %, p < 0.05) had a single
low-traumatic bone fracture, and 4 (2.4 %, p <0.05) ex-
hibited multiple low-traumatic bone fractures. Only 37
(22.6 %) of patients who underwent surgical treatment
of PUD had no clinical manifestations of calcium metabolism
disorders.

Radioimmunoassay of the concentration of anabolic
(tabl. 1) and catabolic (tabl. 2) hormones in the blood
showed that in most patients who underwent the surgery
the serum levels had significant deviations from control
indexes.

Table 1
Anabolic hormones content in serum (n; %; M £+ m; p)
SG, n = 164
Name of hormones CGS’I Increased Normal Decreased
e
n (%) M=£m n (%) M+m n (%) M£m
Growth hormone, ng/mL | 1.12+0.14 44 301+ 0.31%% ! 1.09+0.00 119 1 0,18+ 0.02%*
’ A2£0. (26.8) AT£0. (0.6) 090, 72.6) | 0180
Parathormone, pg/mL 52.80 + 4.65 84 147.08 = 19.74%%% | O 0.00 = 0.00 80 1 14.18= 147w
; B0+4. (51.2) : : (0.0) 00+0. @4g.8) | 14181
Gastrin, pg/mL 58.67 + 12.80 17 1787+ 1774 | 26 se72+1.12 | A2 | 2076+ 1.16¢
’ : : (10.4) 87+ 1 (15.9) T2 (73.8) Jo1
Testosterone, ng/mL 3434058 113 21.07 + 3.04%%* ! 3.40 +0.00 >0 1.60+0.11%
’ A43£0. (68.9) 073, (0.6) A0 0. (30.5) | 1600

Notes: * - p <0.05 between SG and CG; ** - p < 0.01 between SG and CG; *** - p <0.001 between SG and CG.

The obtained results demonstrate, that 119 (72.6 %)
patients of SG had a significant decrease in GH level
(0.18 £ 0.02 ng/ml, p < 0.001) compared to the same
index in the CG, while 44 (26.8 %) patients who under-
went surgical treatment demonstrated this hormon increased
secretion (3.11 £ 0.31 ng/ml, p < 0.001), and only one
OP patient who underwent surgery (0.6 %) exposed GH
level without deviation from that of the CG (1.09 + 0.00
ng/ml; p > 0.05).

84 (51.2 %) patients who underwent surgery had a
significantly elevated PH level (147.08 &+ 19.74 pg/mL,
p <0.001), while the rest (80, 48.8 %) patients with OP
had hypoparathyroidism (14.18 = 1.47 pg/mL; p < 0.001).
In the SG were no patients who underwent surgical treat-
ment with a PH index corresponding to the same of CG.

The G index in 121 patients who underwent the surgery
and had OP in the SG (73.8 %) was significantly decreased
(22.76 + 1.16 pg/ml; p < 0.05), in 26 patients who un-
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derwent the surgery of the SG (15.9 %) its values did not
differ significantly from the values of the CG, and only
17 patients who underwent the surgery and had OP in the
SG (10.4 %) were diagnosed with hypergastrinemia
(117.87 £ 1.77 pg/ml; p < 0.01).

In the SG, 113 (68.9 %) men had hypertestosteronemia
(21.07 £3.04 ng/mL; p <0.001), 50 patients who under-
went the surgery (30.5 %) had hypoestosteronemia
(1.60 £0.11 ng/mL; p <0.01), and only one patient who
underwent the surgery (0.6 %) had TS levels that did not
differ from those of the CG.

In the SG, OP prevailed both in conditions of increased
and decreased T, levels: 73 (44.5 %) had hypersecretion
(2.45 £ 0.16 nmol/mL; p < 0.05), the same number was
diagnosed with hypothyroidism (0.96 + 0.12 nmol/mL;
p <0.05), and only 11.0 % of men had T3 levels that did
not differ significantly from those of CG (1.60 = 0.07
nmol/mL; p > 0.05).
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Table 2
The content of catabolic hormones and cyclic nucleotides in the serum (n; %; M £+ m; p)
SG,n= 164
Name of hormones nC=G3’1 Increased Normal Decreased
n (%) M=+m n (%) M+m n (%) M=+m
Triiodothyronine, 73 % 18 73 "
nmole/L 1.67+0.25 (44.5) 245+0.16 (11.0) 1.60 +£0.07 (44.5) 0.96+0.12
Thyroxine, 92 « 40 32 %
nmole/L 87.80 +13.86 (56.1) 128.75+6.10 (24.4) 86.00 £5.79 (19.5) 53.72£3.36
Glucagon, pr/mL 122.70 £ 6.81 (16.5) 186.37£11.43 (0.0) 0.00 £ 0.00 (83.5) 56.93+3.23
. 116 sk 0 48 .
Cortisol, nmole/L 490.70 +£32.30 (70.7) 898,00 £+ 58.59 (0.0) 0.00 £ 0.00 (29.3) 410.54 +22.87
0 0 164 sk
cAMP, nmole/L 12.06 £0.31 (0.0) 0.00 +0.00 (0.0) 0.00 £+ 0.00 (100) 2.02+0.37
0 8 156 o
c¢GMP, nmole/L 52+0.04 (0.0) 0.00 = 0.00 (4.9) 4.9+0.07 95.1) 1.58 £0.20

Notes: * - p <0.05 between SG and CG; *** - p <0.001 between SG and CG; ° - p < 0.05 between SG and CG.

In the SG, OP prevailed both in conditions of increased
and decreased T, levels: 73 (44.5 %) had hypersecretion
(2.45 £ 0.16 nmol/mL; p < 0.05), the same number was
diagnosed with hypothyroidism (0.96 £+ 0.12 nmol/mL;
p<0.05), and only 11.0 % of men had T3 levels that did
not differ significantly from those of CG (1.60 +
0.07 nmol/mL; p > 0.05).

The T, level among men in the SG was increased
(128.75 £6.10 nmol/L; p <0.05) in 92 patients (56.1 %),
hypothyroxinemia was observed in 32 (19.5 %) (53.72 £3.36
nmol/L; p < 0.05), and in 40 men (24.4 %) it did not
differ significantly from the CG.

In the SG, 137 patients who underwent the surgery
(83.5 %) had hypoglucagonemia (56.93 £ 3.23 pg/ml;
p<0.001), 27 patients who underwent the surgery (16.5 %)
had an elevated GG (186.37 £ 11.43 pg/ml; p <0.001),
and there was no patient who underwent the surgery with
indicators similar to the CG (122.70 = 6.81 pg/ml; p > 0.05).

Hypercortisolemia (898.00 + 58.59 nmol/l; p <0.001)
prevailed among the patients who underwent the surgery
and had OP, which was detected in 116 men (70.7 %), in
48 (29.3 %) patients who underwent the surgery, the in-
dex of CS was slightly reduced, but did not statistically
significantly differ from the indexes in the CG (410.54 +
22.87 nmol/l; p > 0.05 (490.70 £+ 32.30 nmol/l).

Thus, in patients who underwent the surgery and had
OP, there was a significant decrease in all studied ana-
bolic hormones, except TS, and an increase in all studied
catabolic hormones, except GG.

The study of cyclic nucleotides in the blood revealed
that their concentration was significantly reduced: cAMP
(2.02 £ 0.37 nmol/L; p < 0.001) - in all subjects with OP
(100.0 %), and cGMP (1.58 + 0.20 nmol/L; p <0.001) -
in 95.1 %.

The results of the study of metabolic homeostasis are
shown in tabl. 3.

Table 3
Indicators of metabolic homeostasis (n; %; M + m; p)
SG, n =164
Name of hormones nC:G3’ 1 Increased Normal Reduced
n (%) M+m n (%) M+m n (%) M+m
Plasma electrolytes
Total calcium, mmol/L 2.32+0.20 7 (4.3) 2.90+0.36 111 (67.7) 2.30+0.09 46 (28.0) 1.91 +£0.02*
Ca?", mmol/L 1.09+0.01 0(0.0) 0.00 0(0.0) 0.00 164(100%) | 0.900 + 0.008***
Maglesium, mmol/L 1.20 +0.50 0(0.0) 0.00 85 (51.8) 1.11 £ 0.09 79 (48.2) 0.03+£0.1*
Phosphorus, mmol/L 1.18£0.38 0(0.0) 0.00 21 (12.8) 1.12+0.31 | 143 (87.2) 0.58 £ 0.09*
Protein metabolism
Total protein, g/L 75.0+10.0 16 (9.8) 88.01 £0.96 | 142(86.6) | 73.84+0.39 6(3.7) 62.40 = 0.54
Albumins, % 61.0+5.1 1(0.6) 69.1+0.0 31(18.8) 59.2+0.4 1320.5) 50.2 & 0.5%%*
a,-globulins, % 48+1.29 115 (70.1) 7.5+£0.1% 47 (28.7) 5.30+0.10 2(1.22) 2.93+0.37
a,- globulins, % 8.89+£1.99 55(33.5) 12.5+04%* | 107 (65.2) 9.35+0.11 2(1.2) 6.65+0.15
B-globulins, % 9.89+2.50 89 (54.3) 14.0£0.1* 74 (45.1) 11.17£0.12 1 (0.6) 7.10 £ 0.00
y-globulins, % 15.60 + 3.40 58 (35.4) 21.6+0.5* 103 (62.8) | 16.56+0.17 3(1.8) 11.26 +0.39
Notes: * - p < 0.05 between SG and CG; ** - p < 0.01 between SG and CG; *** - p <0.001 between SG and CG.
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Studying the indicators of electrolyte balance, shown
in tabl. 3, it was found that in men with PGRD and co-
morbid OP, who underwent the surgery, there is a pro-
nounced dyselectrolytemia manifested by a significant
decrease in ionized calcium (0.900 + 0.008 mmol/L
p <0.001) in 100.0 % of patients who underwent the
surgery, 87.2 % of patients of SG had a steady decrease
in phosphorus concentration (0.58 + 0.09 mmol/L; p <0.05),
and 48.2 % of patients who underwent the surgery had a
significant decrease in magnesium (0.3 = 0.1 mmol/L;
p < 0.05). However, the study of total calcium in the
blood of men in the SG with OP showed that in 72.0 %
it did not differ significantly from the CG, and only in
28.0 % of the patients who underwent the surgery and
had OP it was significantly reduced (1.91 £ 0.02 mmol/L;
p <0.05).

The analysis of protein metabolism parameters shown
in tabl. 3 revealed that in 86.6 % of the patients who
underwent the surgery, the blood content of total protein
did not differ significantly from that of the CG. At the
same time, attention was drawn to the pronounced dys-
proteinemia manifested in 80.5% in hypoalbuminemia
(50.2 £ 0.5 %; p < 0.001), in 70.1 % - hyper-a-globu-
linemia (7.5 + 0.1 %; p <0.05), in 54.3 % hyper-B-glo-
bulinemia (14.0 £ 0.1 %; p <0.05), less often (35.4 %) - hy-
per-y-globulinemia (21.6 + 0.5 %; p < 0.05) and
hyper-a.,-globulinemia (12.5 + 0.4%; p < 0.01) were
detected in 33.5 %. Also, in all (100.0 %) men of the SG,

a significant decrease in blood glycoproteins (14.15 £0.06
units; p <0.001) was detected.

The detected deviations in clinical parameters and
hormonal and metabolic homeostasis in men with PGRD
and comorbid OP were significantly different from those
in healthy individuals. In our opinion, this indicates the
undoubted importance of the abnormalities in the patho-
genesis of secondary OP in this category of patients and
will be the basis for optimizing their treatment and pre-
vention measures.

Conclusions. Clinical parameters, hormonal and meta-
bolic homeostasis indices in men with postgastric resec-
tion disease and comorbid osteoporosis have significant
deviations manifested by: signs of calcium metabolism
disorders with a predominance of bone pain and muscle
stiffness; dyshormonemia: a significant decrease in the
levels of all studied anabolic hormones, except testoster-
one, accompanied with an increase in the levels of all
studied catabolic hormones, except glucagon, and a de-
crease in the concentration of cyclic nucleotides; dyse-
lectrolytemia: persistent hypophosphatemia, hypomag-
nesemia, significant decrease in ionized calcium, while
the total calcium level was normal or decreased in the
majority of patients; dysproteinemia: hypoalbuminemia,
hyper-a -globulinemia, hyper-B-globulinemia, and rare-
ly hyper-y-globulinemia, hyper-a -globulinemia and
hyper-B-lipoproteinemia, sharply reduced glycoprotein
levels, total protein being normal in most patients.
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Characteristics of Clinical Parameters and Hormonal and Metabolic Homeostasis

in Men with Postgastric Resection Disease and Comorbid Osteoporosis

A. Fedets, O. Khukhlina, O. Yatskevych, A. Yatskevych, M. Telishevska

Introduction. The problem of osteoporosis (OP) has become an epidemic unprecedented in its scale. Numerous

studies of various aspects of OP leave out men with a history of gastric resection (GR) as a result of complicated
peptic ulcer disease (PUD). Therefore, a detailed characteristics of clinical parameters and hormonal and metabolic
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homeostasis in men with postgastric resection disease (PGRD) and comorbid OP will allow the improvement of
the treatment and prevention of osteodeficiency conditions in this category of patients.

The aim of the study. To characterize clinical parameters and hormonal and metabolic homeostasis in men with
postgastric resection disease and comorbid osteoporosis.

Materials and methods. 164 men with PGRD and comorbid OP were examined with preliminary random
stratification by the presence of a history of five or more years of GR surgery as a result of complicated PUD. In
addition to routine examinations, hormonal homeostasis was studied by the effect of hormones on protein metabolism:
anabolic (growth hormone, parathyroid hormone, gastrin, and testosterone) and catabolic (triiodothyronine, thyroxine,
glucagon, and cortisol) hormones and cyclic nucleotides. Plasma electrolytes and protein profile were also analyzed.

Results. It was established that the vast majority of patients who underwent the surgery with PGRD and comorbid
OP have clinical signs of calcium metabolism disorders. They had significant abnormalities in hormonal and
metabolic homeostasis manifested by dyshormonemia, dyselectrolytemia and dysproteinemia. We believe that these
scientific facts will help to improve the treatment and prevention of secondary osteoporosis complications in this
category of patients.

Conclusions. Among the clinical parameters in men with PGRD and comorbid OP, bone pain and muscle cramps
prevailed. Hormonal homeostasis was characterized by dyshormonemia with a significant decrease in almost all
studied anabolic hormones and an increase in almost all studied catabolic hormones. Deviations in metabolic
homeostasis were manifested by dyselectrolytemia (hypophosphatemia, hypomagnesemia, decreased ionized calcium)
and dysproteinemia (hypoalbuminemia, hyper-a -globulinemia, hyper-B-globulinemia, sharply reduced glycoproteins).

Keywords: osteoporosis, postgastric resection disease, peptic ulcer disease, hormonal and metabolic homeostasis.

XapakTepucTHKA KIIHIYHUX NOKA3HUKIB i FTOPMOHAJIBbHO-META00I4YHOI0
romMeocTasy y 40JI0BiKiB i3 MOCTracTpope3ekiliiiHo0 XBOp00010
Ta KOMOPOiTHMM 0CTEONOPO30M

A. Bb. ®enenn, O. C. Xyxaina, O. 5. AukeBuy, A. 5. AuxeBuy,
M. 1O. TeaimeBcbka

Betyn. Ocreomnopos (OIT) B Vkpaini Ta cBiTi HAOyB XapakTepy HenependadyBaHoi 3a MacITabaMu emigemii, o
BHMarae CTBOPCHHS aICKBaTHUX MPOQPITAKTHIHO-TIKYBAJIbHAX 3aXOiB. 3B’ 130K MK YPaKeHHSIMH OpPTaHiB TpaB-
JIEHHS W OITIOPHO-PYXOBOTO arapary € 3arajJbHOBimoMuM. [IpoTe drciienHi nocimkeHHs pisHux acnekTiB OI1 3a-
JIATIIAIOTH 11032 YBAroko YOJIOBIKIB, SKi MalOTh Y aHaMHe31 pe3ekito nuryHka (PIII) gepes yckimamneny BUpa3KoOBY
xBopoOy (BX), 30kpeMa, BUBUCHHS TOPMOHAITBHO-META0OIITHOTO TOMEOCTa3y. ToMy JOKIIamHa XapaKTepUCTHKA
KJTIHIYHUX MTOKA3HHUKIB 1 TOPMOHAIEHO-META00IYHOTO TOMEOCTa3y y YOJOBIKIB i3 TTOCTIacTPOPE3CKINIHOIO XBO-
pob6oto (ITI'PX) Ta komopOigamM OI1, Ha HanTy TyMKY, CTaHE OCHOBOO ISl TATOTCHETUIHOTO JTIKyBaHHS I YMOXK-
JIUBUTDH YIOCKOHATUTH JIIKYBaJIbHO-TIPO(DITAKTUIHIN KOMIUIEKC 0CcTeone(DIUTHIX CTaHIB.

Meta. OxapakTepr3yBaTH KIiHIYHI TTOKa3HUKHA Ta TOPMOHAIEHO-META0O0IIYHI TOMEOCTa3 y YOJIOBIKiB i3 TTO-
CTTacTPOPE3EKIIIHHOI0 XBOPOOOIO 1 KOMOPOITHIM OCTEOTIOPO30M.

Marepisian ii MeTOIU. Y PaHIOMI30BaHHUH CIIOCIO 13 TIOMIEpEAHBO0 CTpaTU(IKAIIEIO 32 HAIBHICTIO B aHAMHE31
T’ AT pOKiB 1 Oibire micas PI wepes yckmamaenns BX obcrexeno 164 gomogikiB i3 I1I'PX ta komop6imanm OI1.
Bukonanu pyTrHHI 00CTEKEHHS, a TAKOYK BUBYIIINA TOPMOHATBHIN TOMEOCTa3 BiIOBIHO 10 BILIMBY TOPMOHIB Ha
OlKOBUI 0OMIH: aHA0OIITHI (TOPMOH POCTY, ITAPATTOPMOH, TACTPUH, TECTOCTEPOH ) 1 KaTaOOIIUHI (TPUHOATHPOHIH,
THPOKCHH, TITFOKarOH, KOPTHU301) TOPMOHH 1 IUKTIYHI HYKJICOTHAN. 3MIHCHUIN aHATI3 eJIEKTPOJIITIB TUTa3MHU KPOBU
Ta MMOKA3HHKIB MMPOTETHOTpaMHU.

PesynbraTu. Y OUTBIIOCTH ONEPOBAHMX YOJIOBIKIB Y Bimmaneni Tepmiau micas PII gepes ycxmannenns BX e
KITIHIYHI 03HAKH TTOPYIICHHS KaIbIieBOro 00MiHy. CyTTEBI BiIXMIICHHS B TOPMOHATHFHO-META00TITHOMY TOMEOCTa-
31 BUSBIISUTHCS AUCTOPMOHEMIETO, TUCEIIEKTPOITITEMI€EI0 1 IucnpoTeinemicro. Ha Hanry qyMKy, Taki HayKoBi (pakTh
JOTIOMOKYTh YIOCKOHAINTH JIKyBaHHS 1 PO(UTAKTUKY YCKIAJHEHb BTOPHHHOTO OCTEOIIOPO3y Y ITi€l KaTeropii
XBOPHX.

BucnoBku. Kiiniuai moka3aukn y gosoBikiB i3 III'PX Ta xomopO6igaum OIl MaroTh CYTTEBI BiIXHICHHS, SKi
BUSIBIISIIOTHCST O3HAKAMU TTOPYIIICHHS KaJIBIIIEBOTO OOMIHY 3 JOMIHYBaHHSM OO0 Y KICTKaxX 1 CymoM M si3iB. [
TOPMOHAJILHOTO TOMEOCTAa3y XapakTepHa JUCTOPMOHEMIsI, sIka BHSBIISLIACS JIOCTOBIPHUM 3HHKCHHSIM TTOKa3HUKIB
MaibKe BCIX JOCIIDKEHUX TOPMOHIB aHa0OoJIgHOT /il Ta MiIBUIICHHAM ITOKAa3HUKIB Maike BCIX JTOCTIIKEHUX Ka-
TaOOJIIYHUX TOPMOHIB. BiAXuneHHS y METa0OTITHOMY TOMEOCTa31 BUABILUIACS JTUCEICKTPOIiTeMIiero (Timodocda-
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TeMisl, TIMMOMarHieMisi, iCTOTHE 3HWKEHHS MTOKa3HUKa HOHI30BaHOTO KaJbIII0) Ta TUCTIPOTEiHEMIETO (Timoamb0ymi-
HEMisl, rinep-o, -m1o0yiHeMis, rinep-B-rmodyninemis, piame rinep-y-rmodyriHeMis, Tinep-o.,-rodyniHeMis Ta
rinep-f-minonporeinemis, pi3ko 3HIKEHHUH MOKa3HUK TITIKOTPOTEIiB).

Ku104oBi cjioBa: ocTeornopos, mocTracTpopeseKxiliiina XxBopo0a, BUpa3koBa XBOpoOa, TOpMOHATFHO-METa00i4-
HUI TOMEOCTA3.
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