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Both solitary and multiple thyroid nodules
are very commonly seen in clinical practice.
This is important, as thyroid cancer occurs
in approximately 5% of these nodules [1]. The
prevalence of thyroid nodular disease in the
United States is 7%, if it is detected by bima-
nual palpation of the thyroid gland and is 50%
if detected by ultrasonography [2].

Publications suggesting that thyroid nod-
ule might be associated with insulin resistance
(IR) and metabolic syndrome (MS) are quite in-
teresting. IR is considered a central pathologi-
cal link among these risk factors [3]. Thyroid
hormones have a profound effect on energy ho-
meostasis, lipid and glucose metabolism, and
blood pressure. Previous reports investigated

functional and morphological alterations of
the thyroid gland in relation to obesity [4—6].
Additionally, in a very recent report, increased
thyroid volume and nodule prevalence were
also reported in patients with IR in an iodine-
sufficient area [7].

Previous studies support the concept that
insulin concurrently functions with thyroid-
stimulating hormone (TSH) as a growth factor
and stimulates thyroid cell proliferation. This
effect is partially mediated via insulin growth
factor-1 (IGF-1) — dependent mechanisms;
therefore, IGF-1 might be involved in the patho-
genesis of thyroid morphological abnormalities
[8, 9]. In this context, it is known that recep-
tors for IGF-1 and IGF-2 are overexpressed in
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cell lines thyroid cancer, acting as the main mi-
togenic and anti-apoptotic factors of cells can-
cer [10, 11].

Insulin can act as a factor of the thyroid
proliferation, a fact that has been shown in cell
culture, leading to growth of the thyroid gland
and, therefore, under certain conditions trig-
ger a nodular thyroid disease [7]. Several re-
cent studies have focused on the relationships
between MS, thyroid growth in IR, increases
in the thyroid nodule rate, and increases in
the papillary thyroid cancer rate [12—14]. The
Homeostasis Model Assessment of IR has been

shown to be positively associated with thyroid
volume and the presence of a nodule [15].

Recently, there have been numerous pub-
lished reports associating increased circum-
ferences of certain regions of the human body
with IR or increased risk of cardiovascular di-
sease [16]. Some studies have analyzed the effi-
cacy of anthropometric indicators in predicting
IR as they are more economic and accessible.

Purpose of the study: Analyze the asso-
ciation between anthropometric indicators of
IR and the level of IGF-1 in the blood in pa-
tients with nodular goiter.

MATERIALS AND METHODS

The authors conducted the study in ac-
cordance with the legislation of Ukraine and
the principles of the Helsinki Declaration of
Human Rights. The Ethics Commission of the
State Institution «V. Danilevsky Institute for
endocrine pathology problems National Aca-
demy of Medical sciences of Ukraine» consid-
ered and approved the design of the study, in-
formation for the patient and the form of the
informed consent to participate in the study.

In the study, the authors examined 73 pati-
ents with euthyroid single-node (SNG) (group 1)
(n = 34) and multinodular goiter (MNG) (group 2)
(n = 39) aged from 17 to 74 years (51.0 = 10.6
years). According to gender, the respondents
were distributed as follows: 15 men (20.5%)
and 58 women (79.5%), respectively. The com-
parison group consisted of 42 healthy volun-
teers. Criteria for inclusion in the study were:
the patient's age from 16 to 80 years, presence
of one or more tumors in the thyroid gland.
Exclusion criteria were: presence of hormonal
dysfunction (hypothyroidism, thyrotoxicosis),
exacerbation of chronic diseases or acute di-
seases at the time of examination, pregnancy.

Anthropometric data: Height (m) was mea-
sured using a medical mechanical height meter
Harpenden, weight (kg) — on electronic scales
Beurer GS 20 Summer Sky with a measure-
ment accuracy of up to 100 g (maximum weight
180 kg), waist circumference (WC) was mea-
sured at the midpoint between the lower mar-
gin of the last palpable rib and the top of the
iliac crest using a stretch-resistant tape, hip
circumference (HC) (cm) — a centimeter tape
at the level of a large spit.

Calculation of anthropometric indices: de-
termined the ratio of WC to HC (WC/HC) (c.u.);
Body Mass Index (BMI) (kg/m?) was assessed
by dividing the person’s weight by height
squared. According to WHO, BMI of 18.5 to
24.9 kg/m? defines normal weight, one of 25 to
29.9 kg/m? defines overweight and greater than
or equal to 30 obesity [17]; WC/Height (WHtR)
(c.u) was calculated as the ratio of WC (cm) to
the height (m) of patient [18]; ABSI (A Body
Shape Index) (AU) was determined by the N.Y.
Krakauer & J.C. Krakauer formula [19]:

ABSI = we

(BMI2/3 xHeight/?)

Body fat distribution (BFD) was calculated
as product BMI (kg/m?) on WC/TC.

BRI (Body Roundness Index) (c.u) was cal-
culated by the formula [20]:

Wi

BRI = 364,2— 365,5* |1— 21
(0,5 * Helght(m))

CI (conicity index) (c.u.) was determined by
the R. Valdez e formula [21]:

wc ()

Weight .
0,109 |———7— (kg)
Height )

Abdominal volume index (AVI) was cal-
culated by the F. Guerrero-Romero, M.
Rodriguez-Moran formula [22]:

2*(WC(Cm))2+o-7"(WC(cm) —HC(Cm))z
1000

CI=

AVI =
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Body adiposity index (BAI) =
WC (cm)

- Height(m)s;

— 18 1[23]

Abdominal type of obesity was determined
in women with WC/TC value > 0.85, in men
-> 0.9; WHO classification criteria (2000) were
used to assess BMI [17].

Venous blood samples were obtained
from the cubital vein after 8 hours of fasting.
Concentration of IGF-1 (ng/ml) in blood was de-
termined by a solid-phase sandwich method us-
ing kits «Human IGF-I ELISA Kit» on the Stat
Fax 4700. Levels of thyroid hormones (TSH,
free thyroxine (fT,) and triiodothyron fT.))
in blood serum were determined by ELISA
(Germany).

Thyroid volume, its structure, number,
size and location of foci was assessed by ul-
trasonography on an ultrasonic complex Aloka
SSD-1100 (Japan) using a linear sensor
7.5 MHz, measuring range 0—70 mm vertically
and 50 mm horizontally. The allowable mea-

surement error was + 2 mm. The volume of thy-
roid lobes was determined by J. Brunn [24].

The results were statistically processed
using the software package STATISTICA
(StatSoft, version 10.1, USA). The normality
of variables distribution was determined using
the Shapiro-Wilk test. The Kruskal-Wallis test
was used to compare several groups with an
abnormal distribution of variables. Regression
analysis was used to determine the relation-
ship between the studied indicators and the
normal distribution of variables. Associations
between dependent and independent variables
were analyzed by multiple regression analysis.
The results are presented in a tabular form
and include such model characteristics as re-
gression coefficient (B), standardized regres-
sion coefficient (B) and determination coefficient
(R2). The null hypotheses were tested at the
significance level P < 0.05. The obtained results
are presented in the tables in the form of X + s,
where X is an arithmetic mean, s — is a stan-
dard deviation.

RESULTS AND THEIR DISCUSSION

Analysis of the studied anthropometric in-
dicators of IR did not reveal significant diffe-
rences between the groups of patients with
SNG and MNG (Table 1).

The authors have found that in the total
sample of patients with nodular goiter IGF-1
concentration level in blood is nonlinearly ne-
gatively associated with BMI (r = — 0.30;
P =0.016), WC (r = — 0.26; P = 0.036), WHtR
index (r = — 0.30; P = 0.020), AVI (r = — 0.27,;
P =0.03), ABSI (r = — 0.31; P = 0.015), nonli-
nearly positive with BFD (r = 0.27; P = 0.033),
BRI (r = 0.29; P = 0.02) and linearly positive
with BAI (r = 0.36; P = 0.004) (Fig. 1).

In the total pool of patients, thyroid volume
is linearly positively associated with age (r =
0.35; P = 0.009), nonlinearly positively with
WC/HC (r = 0.43; P =0.001), BFD (r = 0.26; P
= 0.06) and CI (r = 0.31; P = 0.02). In patients
with nodular goiter with BMI > 35 kg/m? thy-
roid volume was linearly positively associated
with BMI (r = 0.71; P = 0.049).

Analysis results of the studied IR anthro-
pometric indicators in groups of patients with
nodular goiter, considering IGF-1concentration
level, are given in Table 2.

It has been found that patients with nodu-
lar goiter with a level of IGF-1 concentration
exceeding the upper limit of the reference in-
terval for sex and age, have significantly higher
BMI and anthropometric indicators of IR —
WHtR, ABSI, BFD and BAI, indicating a more
pronounced IR in this group.

The authors have determined that in the
group of patients with nodular goiter with the
level of IRF-1 concentration above the upper
limit of the reference value thyroid volume is
nonlinearly positively associated with WC/HC
(r = 0.71; P = 0.01), BAI (r = 0.66; P = 0.03)
and nonlinearly negative with BFD (r = — 0.52;
P =0.01).

In order to assess the significance of IR in-
fluence (according to anthropometric indices)
on IGF-1 level in the blood of patients with no-
dular goiter, we performed a multiple regres-
sion analysis, where the dependent variable
was the level of IGF-1 in the blood, and inde-
pendent — BMI, WHtR, ABSI, BFD, BRI, BAI
(Table 3, model 1-3). To assess the significance
of the IR effect on the V thyroid gland, we per-
formed a multiple regression analysis, where
the dependent variable was V thyroid gland,
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Table 1
Anthropometric indicators of IR and laboratory parameters
in patients with nodular goiter
Index Comparative group SNG MNG
(n=42) group 1 (n = 34) group 2 (n = 39)
Age, years 55,95 + 8,25 4;53; oo s 532’_2’(13’3’1771
BMI, kg/m? 27,68 + 4,19 28,72+ 5,29 30,19 + 5,85
WC, cm 91,93 +£ 11,08 91,38 £ 13,68 92,46 + 13,55
WC/HC, c.u 0,89 +0,1 0,87+0,1 0,84 £ 0,08
ABSI, c.u 0,31+ 0,08 0,29+ 0,09 0,27 +£ 0,07
BFD, c.u 31,77 + 4,73 33,42 + 6,23 3%534:%%32
WHtR, c.u 55,93 £ 6,93 56,16 + 8,81 56,35 + 8,45
BRI, c.u 4,64 + 1,46 4,74 + 1,84 4,77 + 1,82
IC, c.u 1,25+ 0,09 1,23 + 0,10 1,21 +0,10
AVI, c.u 17,33 + 3,85 17,28 £ 4,79 17,73 £ 5,04
BAI cu 32,00 £ 5,22 33,04 £+ 6,89 34,39 £+ 5,98
TTT, mIU/L 2,09 + 0,92 2,42 + 0,83 2,59 + 1,05
£T,, mIU/L 15,80 + 2,10 15,57 + 2,60 16,34 + 3,78
fTS, mIU/L 5,28 +1,64 5,356+ 1,01 4,80 + 2,03
IGF-1, ng/ml 239,33 + 97,88 232,563 + 107,37 258,78 + 131,57
Thyroid volume, cm? 14,60 + 1,86 18,82 + 2,77 28,06 + 12,51
Table 2
Results of the analysis of IR anthropometric indicators
and laboratory parameters in patients with nodular goiter,
considering IGF-1 concentration level in the blood
Patients with nodular goiter
Parameter P
IGF-1 normal (n = 51) IGF-1 high (n =17)
Age, years 50,47 + 13,19 51,94 + 13,16 0,70
BMI, kg/m? 28,76 + 5,71 32,42 + 4,58 0,02
WC, cm 90,96 + 14,63 97,24 + 8,52 0,10
WC/HC, c.u 0,85+ 0,09 0,86 + 0,08 0,75
WHtR, c.u 55,43 +£ 9,06 60,48 + 5,78 0,037
ABSI, c.u 0,29+ 0,07 0,23 + 0,06 0,01
BFD, c.u 33,98 + 5,88 38,19 + 6,72 0,02
BRI, c.u 4,60 £ 1,95 5,61 +1,31 0,053
IC, cu 1,22+ 0,11 1,24 + 0,07 0,47
AVI, c.u 17,21 £ 5,30 19,30 + 3,39 0,14
BAI cu 32,95+ 5,27 37,98 + 6,13 0,002
TTI, mIU/L 1,54 + 0,83 2,31+ 0,57 0,68
fT,, mIU/L 10,40 £ 7,12 26,69 + 36,71 0,096
fT3, mIU/L 4,27+ 1,71 4,568 £ 0,17 0,77
IGF-1, ng/ml 180,10 + 70,97 394,57 £ 77,92 0,00001
Thyroid volume, cm? 23,73+ 2,06 21,07 + 6,17 0,06
43
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Fig. 1. Dependence of IGF-1 concentration level on anthropometric indicators
of insulin resistance in patients with nodular goiter.

and independent — IGF-1, BMI, WHtR, ABSI,
BFD, BRI, BAI (Table 3, model 4—6).

It has been found that BAI explains 82.37%
of the IGF-1 concentration level variance in
the general group and more than 90% of the
variance of its level in groups of patients with
nodular goiter with a high level of IGF-1 with/
without obesity (Table 3). That is, in patients
with nodular goiter, the BAI value is a predic-
tor of increased levels of IGF-1. Moreover, in
patients with a high level of IGF-1 and obe-
sity, the predictor of increased thyroid volume
is BRI, which explains 81.14% of its volume
variance (Table 3). J. Feng, S. He, X. Chen
proved that BRI showed a reasonable potential

to serve as an alternative anthropometric index
to detect IR [25].

IGF-1 is actively involved in the TSH-
mediated proliferation of thyrocytes. Insulin/
IGF-1-signaling pathway has long been known
to modulate the regulation of thyroid gene ex-
pression and might be considered as additional
important factors in thyrocyte proliferation
and differentiation [26, 27].

In obesity, the release of proinflamma-
tory factors from adipose tissue increases,
while the release of adipokines decreases.
Proinflammatory factors act as signal media-
tors of peritumoral tissue in tumor growth and
progression [26, 27].
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Table 3
Results of a multiple regression analysis
Variable Statistical index )
dependent independent B | B | t | P R, %
Model 1 (total sample)
BAI c.u 68 | 03 | 1769 | 000001 82,37
Model 2 (high IGF-1)
IGF-1, ng/ml ABSI, cu 422,45 204,5 2,07 0,056
BAIL c.u 77 1,28 6,06 0,00001 96.68
Model 3 (high IGF-1&obesity)
BAI c.u 999 | 056 | 1784 | 0,00001 96,08
Model 4 (total sample)
WHtR, c.u -1,66 0,41 4,00 0,0002 6790
BAI, c.u -2,04 0,67 -3,03 0,004 ’
Thyroid volume, m? Model 5 (high IGF-1)
ABSLcu | 8923 | 1798 | 496 | 00006 | 71,13
Model 6 (high IGF-1&obesity)
BRLeu | 28 | 052 | 549 | 00009 | 81,14

The results obtained by P. A. Sousa,
M. Vaisman, J. R. Carneiro et al., testify in fa-
vor of the hypothesis of a direct connection bet-
ween IR and thyroid volume [28]. According to
dJ. Rezzonico et al., patients with IR have larger
thyroid volumes and higher risk of thyroid nod-
ules formation [7].

Previous studies have shown that thyroid
volume increases with increasing BMI or body
surface area [29]. Our results of significant as-
sociations between thyroid volume and higher
BMI are in line with the observations from
many other studies [30].

Although BMI does not measure body
fat directly, it can be an acceptable indicator
of body adiposity [31]. Lee M. H., Lee J. U.,
Joung K. H., et al. advanced a hypothesize that
patients with higher body weight may have
the tendency to accumulate fat in the thyroid
tissue, which leads to a larger thyroid volume
[32]. The authors proved the connection bet-
ween obesity and morphological changes in the

thyroid gland, suggesting that excessive adi-
posity leads to expansion of the interfollicular
adipose depot or steatosis in thyroid follicu-
lar cells (thyroid steatosis) [32]. Furthermore,
high BMI leads to hyperinsulinemia and IR
that also contribute to an increased thyroid cell
proliferation and goiter formation. It is possible
that other important growth factors stimu-
late thyroid cell structural transformation and
proliferation independently of BMI. Moreover,
complex interactions between environmental
and genetic factors are also involved in the etio-
logy of thyroid nodules [33].

Thus, we can conclude that there is some
association between intropometric IR indica-
tors with IGF-1 and thyroid gland volume in
patients with nodular goiter. According to the
results of a multiple regression analysis, body
adiposity index (t = 17.69; P = 0.00001) and
body roundness index (t = 5.49; P = 0.0009)
have the most significant effect on these stu-
died indicators in patients with nodular goiter.

CONCLUSIONS

1. Patients with nodular goiter with the level
of IGF-1 concentration in the blood above the
sex-age norm have significantly higher va-
lues of anthropometric indicators IR (WHtR,
ABSI, BFD and BAI), compared with pa-
tients with normal levels of this indicator.

2. In patients with nodular goiter with II de-
gree obesity and above thyroid volume is sig-
nificantly associated with BMI.

3. BAI is a predictor of increased levels of IGF-1
in the blood of patients with nodular goiter,
regardless of obesity.
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BRI is a predictor of an increased thyroid
volume in patients with nodular goiter with

a high level of IGF-1 and obesity, which ex-
plains 81.14 % variance of its volume.
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OF INSULIN RESISTANCE AND INSULIN-LIKE GROWTH FACTOR-1
IN PATIENTS WITH NODULAR GOITER
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National Academy of Medical sciences of Ukraine», Kharkov, Ukraine
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Publications suggesting that thyroid nodule might be associated with insulin resistance (IR) and metabolic
syndrome are quite interesting. In a very recent report, increased thyroid volume and nodule prevalence were
also reported in patients with IR in an iodine-sufficient area. The purpose of the work is to analyze the associa-
tion between anthropometric indicators IR and IGF-1 in patients with nodular goiter.

Materials and methods. During the study the authors examined 73 patients with euthyroid single-
node (n = 34) and multinodular goiter (n = 39) aged 17 to 74 years (51.0 = 10.6 years), determining WC,
WC/HC, BMI, WHtR, ABSI, BFD, BRI, CI, AVI, BAI, IGF-1, TSH, T4, fT3. Thyroid volume, its structure,
number, size and location of foci was assessed by an ultrasonic complex Aloka SSD-1100 (Japan), using a linear
sensor 7.5 MHz.

Results. In the total number of patients with nodular goiter, IGF-1 is nonlinearly negatively associated
with BMI (r = — 0.30; P = 0.016), WC (r = — 0.26; P = 0.036), WHtR (r = — 0.30) ; P = 0.020), AVI (r = - 0.27,
P =0.03), ABSI (r = — 0.31; P = 0.015), nonlinear positive with BFD (r = 0.27; P = 0.033) ), BRI (r = 0.29;
P = 0.02) and linearly positive with BAI (r = 0.36; P = 0.004); thyroid volume is linearly positively associated
with age (r = 0.35; P = 0.009), nonlinearly positively with WC/HC (r = 0.43; P = 0.001), BFD (r =0.26; P = 0.06)
and CI (r =0.31; P =0.02).

In patients with nodular goiter with BMI>35 kg/m? thyroid volume is linearly positively associated with
BMI (r = 0.71; P = 0.049). In patients with nodular goiter with IRF-1 above the sex-age norm, thyroid volume
is nonlinearly positively associated with WC/HC (r = 0.71; P = 0.01), BAI (r = 0.66; P = 0.03) and nonlinearly
negative with BFD (r =—0.52; P = 0.01). It has been found that BAI explains 82.37 % of the variance of IGF-1 in
the general group and more than 90 % of the variance of its level in groups of patients with nodular goiter with
high IGF-1 with / without obesity. In patients with nodular goiter with high IGF-1 and obesity, the predictor of
increased thyroid volume is BRI, which explains 81.14 % of the variance of its volume.

Conclusions: Patients with nodular goiter with IGF-1 level in blood above the sex-age norm have sig-
nificantly higher values of anthropometric indicators IR (WHtR, ABSI, BFD and BAI) compared with patients
with a normal level of this indicator; in patients with nodular goiter with II degree obesity and above, thyroid
volume is significantly associated with BMI; BAI (R2 = 82.37 %) is a predictor of increased levels of IGF-1 in
blood of patients with nodular goiter, regardless of the obesity; BRI (R2 = 81.14 %) is a predictor of increased
thyroid volume in patients with nodular goiter with IGF -1 high level and obesity.

Key words: nodular goiter, anthropometric indicators, insulin resistance.
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[Iy6uikarii, mo IpUITyCKAOTh, 110 BY3JIU IITUTOBUIHOI 3AJI03W MOKYTh OYTH IOB'SI3aHI 3 1HCYJIIHOPE3U-
crerruictio (IP) Ta meTabosiuaum cuHIPOMOM, € JOCUTH I[IKABUMU. B 0JHOMY 3 HEIIOJaBHIX 3BITIB TAKOK
HOBIAOMJISJIOCS IIPO 301JIbIIeHHA 00 €My IIUTOBUAHOL 3aJI031 TA IIONIUPEHOCTI Bya3JiB y mamiedaTis 3 IP y iio-
noxedinuTHOMY periori. Mera po6oTu — mpoaHa i3yBATH 3B'I30K MisK aHTPOIIOMETPUYHUMY 1HIUKATOPAMU
IP Ta I®P-1 y maiieHTiB 3 By3J10BUM 3000M.

Marepianu Ta meroau. O6creskeHo 73 XBOPUX HA eyTUPEOITHUN O HOBY3JI0BUM (n = 34) Ta 6GaratoByas-
noBuii 300 (n = 39) Bikom Big 17 mo 74 poris (51,0 + 10,6) poxis. Busumauanu OT, OT/OC, I/MT, OT/3, IOT, PiK,
10T, IK, IOT, I0xT, I®P-1, TTL, {fT,, fT,. Omiaky o6emy I3, ii cTpykTypH, KIIBKOCTI, pO3MipiB i ToKaTi3aIrii
BOTHUIINEBUX YTBOPEHDb IIPOBOAMUJIN HA yIbTpa3BykoBoMy komiiekci Aloka SSD-1100 (Amonis) 3 Bukopucrau-
HAM JiH1AHOTO faTunka 7,5 MI'm.
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PeaynsraTtu. B 3aranpaiit Bubipiil xBopux Ha By3soBuil 300 IOP-1 HesiHIIHO HETATHUBHO aCOIII0ETHCS
3 IMT (r =-0,30; P =0,016), OT (r =— 0,26; P = 0,036), OT/3 (r =-0,30; P = 0,020), IO (r =- 0,27; P = 0,03),
IOT (r = - 0,31; P = 0,015), memiuiiiao mosutusuo 3 P (r = 0,27; P = 0,033), IOT (r = 0,29; P = 0,02) Ta Ji-
HiHo mo3utusHo 3 [0xT (r = 0,36; P = 0,004); o6'em I3 niHifiHO T03UTUBHO acoliiloeTbesa 3 BikoM (r = 0,35;
P = 0,009), meminiiao mosutusso 3 OT/OC (r = 0,43; P = 0,001), P (r = 0,26; P = 0,06) Ta IK (r = 0,31;
P =0,02). ¥V xBopux Ha ByasoBuii 306 i3 IMT > 35 kr/m? o6'em II[3 miniiino mosutuBHO acoriwersbes 3 IMT
(r = 0,71; P = 0,049). V xBopux Ha ByasoBuii 306 3 IOP-1 Bue crarero-BikoBoi Hopmu 00’em I3 HeminiiHO
no3utuBHO acorjiersesa 3 OT/OC (r =0,71; P =0,01), IOxT (r = 0,66; P = 0,03) Ta HeniniiiHo HeratusHO 3 PiK
(r=-0,52; P=10,01). Bcranosieno, mo I0:xT mosicuioe 82,37 % mucuepcii IOP-1 B 3aranbHii rpyIrl Ta 01/bIie
90 % mucmepcii #oro piBHSA B rpyllaX XBOPHUX Ha By3JioBui 300 3 Bucorkum IDOP-1 3/6e3 osxupinus. Y xBopux
Ha ByaJi0BHi 300 3 Bucokum IDOP-1 1 osupinusam npegurropom 36iabmerns 06'emy 113 e IOT, skuit mosicHioe
81,14 % mucmepcii i1 00’emy.

Bucnosku: XBopumMm Ha By3JsoBuil 300 3 piBHem KoHIeHTpaliil IOP-1 B kKpoBl BuIlle cTaTeBO-BiIKOBOI
HOPMU IIPUTAMAaHHI 3HAUyIne OLJILII BUCOKI 3HAUueHHs aHTpormoMerpuuHux imgukaropis [P (OT/3, IOT,
PiK ta I0OxT) nopiBHSHO 13 XBOPUMH 3 HOPMAJbHUM PiBHEM I[HOT0 MOKA3HUKA; Y XBOPUX Ha BY3JIOBUH 300
3 osupiauaaM 11 crymens 1 Bume ob6'em I3 suauyme acomiiopanwuii 3 IMT; npequkTopoM HigBUIIEHHS PiB-
Ha xourenTparii IOP-1 B kpoBl y XBopuX HA By3JIOBUU 300 He3aJie:kKHO B HaABHOCTI okupiHHA € [0xKT
(R? = 82,37%); npeaukropoMm 36iabireHHs o6'emy I3 y xBopux Ha By3s0Buil 300 3 BUCOKMM PiBHEM KOHIIEH-
rparii IOP-1 ta oskupinusam e IOT (R? = 81,14 %).

KiamoyoBi cimoBa: By3JI0oBHIi 300, aHTPOIIOMETPUYHI HOKA3HUKH 1HCYJI1HOPE3UCTEHTHOCTI.
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