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AGE-SPECIFIC FEATURES OF FATTY ACID COMPOSITION OF LIPID SERUM
IN RATS WITH OBESITY UNDER THE INFLUENCE OF IODINE

Introduction. The article presents new data on the age-specific features of the fatty acid composition of the
total serum lipids of white male rats with experimental alimentary obesity in the comparative effect of intragastric
administration of biologically active iodine in the composition of Jodis-concentrate and inorganic iodine as a part of
the lodomarin.

The aim of the study — to investigate the comparative effect of biologically active iodine in the composition of
Jodis-concentrate (JC) and inorganic iodine (1) as a part of lodomarin (IM) on the fatty acid content of total serum
lipids of white rats males with experimental alimentary obesity.

Research Methods. Experimental alimentary obesity have been investigated during 45 days on 48 Wistar white
male rats of various ages. Animals were divided into 3 age groups, 16 animals in each: the group 1 — age 3 month;
the group 2 — age 4 months; the group 3 — age 6.5 months. In each age group there were 4 subgroups: 1 — control,
which was on the main diet at vivarium,; subgroups 2, 3 and 4 — with experimental alimentary obesity. Besides it,
animals of the group 4 received intragastrically intravenous iodine in the form of lodine-concentrate and group 4 —
inorganic iodine in the form of potassium iodide in lodomarin drug. The fatty acid composition was determined by
gas-liquid chromatography on a Hewlett Packard HP-6890 gas chromatograph with a flame-ionization detector

equipped with a SP-2380 capillary column of 100 m in length (Supelco).

Results and Discussion. In serum of white rats in all age groups with EAO, an increase in the relative content
of the SFA amount was noted, mainly due to stearic acid, compared with intact animals. In animals with EAO, who
received lodomarin and Jodis-concentrate results were better, comparing with animals in the subgroup 2.

Conclusions. Therefore, iodine has a positive effect on the fatty acid composition of lipid serum in rats with

obesity.

KEY WORDS: blood serum; acid composition of lipid serum; Jodis-Concentrate; lodomarin; obesity;

rats.

INTRODUCTION. Today, obesity remains an
acute medical and social problem in a large part of
humanity. Infringement of lipid metabolism has its
pathogenetic features at different stages of
postnatal development [1]. Investigation of the lipid
profile of blood and tissues in ontogenesis is an
urgent issue, taking into account the importance of
lipid disorders for many diseases. The intensity of
lipid metabolism in the body is largely determined
by hormonal regulation, including the action of
hormones of the thyroid gland [2, 3]. Itis known that
the production of the required amount of thyroxine
and triiodothyronine at all stages of ontogenesis
depends on the sufficient amount of exogenous
iodine intake [4, 5]. Considering the endemic deficit
of this microelement, it will be obvious that the
synthesis of thyroid hormones will decrease and
the intensity of the main metabolism, including lipid,
will decrease accordingly [6].
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The fat load provokes the formation of active
forms of oxygen, which leads to the activation of
lipid peroxide oxidation processes [7]. There is
evidence that a high level of saturated fatty acids
leads to an increase in proinflammatory cytokines,
activates Toll-like receptors and influences the
development of the oxygenase metabolism of
polyene FA [8]. M. Peppa and other researchers
have investigated that in half of patients with
hypothyroidism, a lipid metabolism disorder is
observed [2, 9, 10].

Our preliminary studies of the influence of
biologically active and inorganic iodine on a number
of indicators of lipid metabolism [11, 12], hormonal
status [13], in white rats of different ages with obesity
have proved the necessity to investigate the fatty
acid composition of animal blood.

The aim of the study — to investigate the
comparative effect of biologically active iodine in
the composition of Jodis-concentrate (JC) and
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inorganic iodine (Il) as a part of lodomarin (IM) on
the fatty acid content of total serum lipids of white
male rats with experimental alimentary obesity.

RESEARCH METHODS. The study was con-
ducted on 48 Wistar white male rats of various ages
who were in the appropriate sanitary-hygienic
conditions of the vivarium of I. Hobrachevsky Ter-
nopil State Medical University of the Ministry of
Health of Ukraine and were on a standard feeding.

Animals at the beginning of the experiment were
divided into 3 age groups, 16 animals in each: the
group 1 —age 3 month; the group 2 —age 4 months;
the group 3 — age 6.5 months. In each age group
there were 4 subgroups: 1 — control, which was on
the main diet at vivarium; The subgroups 2, 3, 4 —
with experimental alimentary obesity (EAO), which
were formed through an inductor of a food traction —
a sodium glutamic acid salt in the ratio of 0.6: 100.0
and a high calorie diet that included standard food
(47 %), sweet concentrated milk (44 %), corn oil
(8 %) and vegetable starch (1 %) [14]. Daily, during
45 days, animals of the group 3 received intra-
gastrically intravenous iodine in the form of Jodis-
concentrate in a dose of 0.1 ml (0.4 micrograms of
iodine) per kg of body weight per day and in the
group 4 —inorganic iodine in the form of potassium
iodide in the lodomarin drug at a rate of 0.4 mic-
rograms of potassium iodide per kg of body weight
of an animal a day. During 45 days of an experiment,
it was control of reproduction of alimentary obesity
by weighing animals, measuring nasal-anal length
and calculating the body mass index (BMI) — dividing
the body weight in grams by the length in square
centimeters. At the end of the experiment, the
animals were killed by decapitation under thiopental

anesthesia. During the experiment, the requirements
of the European Convention for the Protection of
Vertebrate Animals used for Experimental and Other
Scientific Purposes (Strasbourg, 1986), the Law of
Ukraine On the Protection of Animals from Cruelty
and the EU directive 2010/10/63 on the protection
of animals used for scientific purposes were kept.

Blood was taken from the cavity of the heart
into the test tubes and centrifuged to produce
serum. Blood serum lipids were extracted with
chloroform-methanol in a ratio of 2:1 by Folch
method [15]. Methylation of the fatty acids was
carried out with sodium methoxide at room
temperature followed by acidification with sulfuric
acid and continued methylation at 70 °C [16]. The
fatty acid composition was determined by gas-liquid
chromatography on a Hewlett Packard HP-6890
gas chromatograph with a flame-ionization detector
equipped with a SP-2380 capillary column of 100 m
in length (Supelco). Fatty acid methyl esters
(Supelco) were used to identify chromatographic
peaks and to calculate chromatograms. The obtai-
ned experimental data was processed statistically
using Student's t-test according to the standard
method [17].

RESULTS AND DISCUSSION. As the results
of studies have shown, the qualitative composition
of fatty acids of serum lipids in white rats of different
age was identical. Data in Tables 1-3 shows that
among the saturated fatty acids (SFA) of the blood
serum lipids of white rats at the age of 3-, 4- and
6.5-months the main ones were palmitic, stearin,
and among PUFA — linoleic, arachidonic, linolenic.
Monounsaturated fatty acids (MUFA) in serum lipids
of intact and experimental rats of all ages were

Table 1 — Fatty acid composition of serum lipids of 3 month old white rats
with experimental alimentary obesity and iodine setting (%, M+m, n=4)

Group of animals
FA Code 1 > 3 2

14:0 0.7+£0.1 1.2+0.1* 1.040.1 0.9+0.1
16:0 19.1+2.1 24.142.2* 22.3+1.6 21.0+2.5
17:0 1.64+0.1 2.0+0.2* 1.8+0.1 1.740.2
18:0 11.0+1.1 16.4+1.2* 14.0+1.5* 12.1+1.1%
18:1 ®-9 18.1+1.7 16.7+1.8* 17.0+1.3 18.0+1.6
18:2 w-6 23.3+2.1 18.1+1.9* 19.2+2.0 22.1+2.0*
18:3 w-3 5.4+0.3 2.2+0.2* 2.9+0.3* 4.4+0.4%
20:4 ®-6 12.8+1.2 15.3+1.1* 14.3+1.6* 13.3+1.4
20:5 w-3 2.4+0.2 1.3+0.1* 1.6+0.1* 2.1+0.2*%
22:5 -3 2.1+0.2 0.9+0.1* 1.4+0.1% 1.8+0.1%
22:6 w-3 3.540.3 1.7+0.1* 2.2+0.1*% 2.6+0.2*
SFA 32.4+1.0 43.9+1.2* 39.1+1.3* 35.7+£1.2%
PUFA ©-6 36.1+1.0 33.4+1.0* 33.5+1.1* 35.4+1.0
PUFA ©-3 13.4+0.5 6.1+0.4* 8.1+0.5* 10.9+0.5*
W-6/0-3 2.7 5.5* 4.2*% 3.2%

Notes: In this and other tables, the probability of differences compared to the group 1: * — p<0.05; the probability of the

difference compared to the group 2: # — p<0.05.
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Table 2 — Fatty acid composition of serum lipids of 4 month old white rats
with experimental alimentary obesity and iodine setting (%, M+m, n=4)

Group of animals
FA Code 1 > 3 2
14:0 0.8+0.1 1.3+0.1* 1.0+0.1 1.1+0.1
16:0 22.6+2.0 25.2+2.2* 22.2+2.5 24.6+1.7
17:0 1.8+0.1 1.9+0.2 1.8+0.1 1.7+0.1
18:0 12.4+1.4 15.8+1.2* 13.2+1.1% 15.3x1.5
18:1 »-9 16.2+1.1 18.5+1.8* 17.5+1.8 17.3x1.5
18:2 »-6 25.3+3.0 17.4+1.9* 23.4x2.3" 22.0+2.1%
18:3 w-3 4.1+0.3 0.7+0.1* 3.7+0.3% 1.2+0.2*
20:4 0-6 11.1+1.2 16.3+1.1* 12.7+1.2% 14.6+1.4*
20:5 ©-3 2.1+0.1 1.1+0.1* 1.7+0.1* 1.3+£0.1*
22:5 0-3 1.3+0.1 0.6+0.1* 0.9+0.1% 0.7£0.1*
22:6 w-3 2.2+0.2 1.0+0.1* 1.9+0.1% 1.2+0.1*
SFA 37.6+0.9 44.4+1.2* 38.2+1.0° 42.7+1.1*
PUFA -6 35.4+1.0 33.7+0.9 35.1+0.9 36.6+1.0
PUFA ©-3 9.7+0.4 3.4+0.3* 8.2+0.4% 4.4+0.3*
W-6/w-3 3.6 9.9* 4.3% 8.3
Table 3 — Fatty acid composition of serum lipids of 6.5 month old white rats
with experimental alimentary obesity and iodine setting (%, M+m, n=4)
Group of animals
FA Code 1 > 3 2

Ciio 1.2+0.1 1.6+0.1* 1.3+0.1 1.5+0.1
Ciso 24.1x2.1 27.3x1.8 25.1+1.6 27.4%2.7
Ciro 2.4+0.2 2.5+0.2 1.8+0.2 2.1+0.2
Ciso 15.0+1.4 19.541.7* 16.7+1.4% 18.2+1.7
Cigq 0-9 13.1+1.2 15.141.2* 14.7+1.5 14.7+1.8
Cig -6 26.5+2.2 19.4£1.4* 23.5+2.1% 21.0+2.3%
Cig50-3 2.840.2 2.1+0.1* 2.3£0.1% 2.3£0.2*
Cyps -6 8.5+1.0 12.041.3* 10.041.1% 11.0+1.2*
Cyps W-3 1.740.1 1.2+0.1* 1.5+0.1* 1.4+0.1*
C,ps 0-3 1.240.1 0.7+0.1* 1.0+0.1* 0.8+0.1*
Cyp 0-3 1.7+0.1 1.2+0.1* 1.5+0.1% 1.4+0.1*
SFA 43+1.2 50.7*+1.2 44.5% 49.2+1.2*
PUFA w-6 36.3£1.2 30.4+1.1 35.1+1.2 32.0£1.1*
PUFA ©-3 7.4+0.6 4.4+0.3* 6.8+0.5% 4.5+0.5*
w-6/0-3 4.9 9.6* 5.1% 7.1*

represented by oleic acid in high amount. In this
case, the relative quantitative content of some fatty
acids of serum lipids significantly differed and
depended, on the one hand, on animal age, and on
the other hand, of the subgroup of animals. Thus,
the total content of SFA in serum lipids at the age
of 4 and 6.5 months intact white rats was in 1.21
and 1.34 times higher, respectively, and the content
of the PUFA of families ®w-3 was in 1.41 and 1.85
times lower than at 3 month old intact white rats.
No significant differences were found in the total
content of the PUFA of the family ®w-6 serum lipids
of blood of intact animals of different ages. In this
case, the ratio of PUFA of families w-6 and ®-3 in
the serum lipids of 4 month old intact white rats was
in 1.33 times, and in 6.5 month old —in 1.81 times
higher than in 3 month old animals.

These physiological differences are due
primarily to the higher relative serum content of
PUFA at intact 3-month old white rats — ®-3:
linolenic, EPC and DHA than in age of 4 and 6.5
months and is consistent with the results of other
studies on ontogenetic features of the organism [1].

Since it is known that the fatty acid composition
of blood serum is close to that in tissues and organs
of animals and humans, based on our results we
can conclude that the age-specific features of the
relative content of fatty acids of serum lipids, but
indirectly and other tissues, are clinically healthy
animals to a certain extent determine their varying
resistance to the experimental pathological process,
namely obesity. Data given in Table 1-3 shows that
the serum of white rats in all age groups with EAO
(subgroup 2) has an increase in the relative content
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of the SFA amount, mainly due to stearic acid
increased in animals at the age of 4 and 6.5 months
respectively in 1.3 and 1.3 times, but in 3 month
old —in 1.5 times in comparison with intact animals.

The increase of SFA in serum is likely to
increase its content in cell membranes, which
reduces elasticity of membranes and disrupts the
function of receptors, membrane-bound enzymes
and burdens the pathological process [18]. At the
same time, the intensity of updating of phospholipids
of cell membranes will depend, on the one hand,
on the intensity of metabolism in the body due to
increased iodine intake and synthesis of thyroid
hormones, and on the other hand, on the rate of
synthesis of membrane-bound enzymes [2].

The data presented in Table 1-3 shows that the
ratio of PUFA of families -6 and w-3 in serum lipids
of 3-, 4- and 6.5-month old white rats with EAO
(group 2) was higher respectively in 2.0; 2.8 and
1.9 times higher than in animals of the group 3,
respectively in 1.6; 2.3 and 1.5 times; in animals of
the group 4 in 1,2; 1,2 and 1,0, time higher than in
intact animals of similar age. This data indicates,
on the one hand, the significant and one way effect
of EAO in white rats of different age groups on the
metabolism of PUFA of families t-6 and »-3, and
on the other hand, on the effectiveness of the use
of biologically active iodine in the composition of JC
and inorganic iodine as part of IM for the correction
of changes in the fatty acid composition of the total
lipids of serum in animals with EAO.

Generally, after using JC for experimental
animals of subgroup 3 with EAO, there was a
tendency to normalize the relative content of some
fatty acids of total serum lipids, but for most fatty
acids, this data was not reliable.

Gas chromatographic analysis of fatty acid
composition of blood serum lipids of white rats males
with EAO, who were prescribed IM, showed
significant positive changes. Thus, in the blood
serum of 3-, 4-, and 6.5-month old white rats of
group 4, the lower relative stearic acid content was
noted relatively in 1.37; 1.21 and 1.21 times and
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H. I. Konuak, O. C. NokoTtuno

TEPHOMMI/TbCbKUA HALIOHA/IbHWA TEXHIYHWA YHIBEPCUTET IMEHI IBAHA MY/1HOS

BIKOBI OCOBJ/IMBOCTI ’)KNPHOKHNC/IOTHOI'O CKJIAAY JIIIIAIB CUPOBATKU
KPOBI IIYPIB 3 O)KUPIHHSIM ITPU BILJIMBI TOAY

Pestome
Bcmyn. Y cmammi HagedeHO HOBI 0aHi Mpo BIKOBI 0CO6/1UBOCMI CK/1ady XUPHUX KUC/I0mM 3a2a/lbHo20 BMicmy
71inidis cuposamku Kposi 6i/IuX Wypis-camyis 3 ekcriepuMeHmasbHUM aliMeHmapHUM OXUPIHHAM Y MOPIBHA/IbHOMY
eghekmi BHymMpiwHbOW/1YHKOBO20 BBEOEHHSI 6i0/102i4HO akmuBHo20 Uody 8 cknadi Uodic-koHyeHmpamy i

HeopaaHiuyHo20 Uody 8 ck/1adi GTOOOMapUHY.

Mema 0ocnidxeHHs1 — sus4UMU MOPIBHA/IbHUU echekm 6i0/102i4HO akmuBHO20 100y 8 cksadi todic-
KOHYeHmpamy i Heop2aHi4Ho20 [iody 8 cK/1adi iIoOOMapuHy Ha BMICM XUPHUX KUC/I0M 3a2a/lbHO20 BMicmy /iifiois
cuposamku Kposi bi/lux wypis-camyig 3 ekcriepuMeHmasibHUM aliMeHMapHUM OXUPIHHSIM.

Memoodu docnidxeHHs1. EkcriepumeHmasibHe a/liMeHmapHe OXUPIHHSI MOOessasiu npoms2om 45 OHiB Ha

48 6inux wypax-camusix AiHii Bicmap pisHux sikosux 2pyri. TeapuH rnodiiu/iu Ha 3 sikosi 2pyrnu o 16 wypis y KOXHIU:
1-wa — sikom 3 micsiyi; 2-2a — 4 micayi; 3-ms — 6,5 micays. Y KoxHil sikosili 2pyni 6ys1o 4 nidepynu: 1-wa — KOH-
mposibHa, MBapUHU sIKOI nepebysasiu Ha OCHOBHOMY pauyioHi Bigapito; 2-ea, 3-ms i 4-ma — wypu 3 ekcriepumeH-
ma/ibHUM asliMeHmapHUM OXXUPIHHSIM. KpiM moa2o, meapuHam 3-1 2pynu BHympiuuHbOW/1yHKOB0 BBOOU/IU 6i0/102i4HO
akmusHul (100 y cknadi tiodic-KoHYeHmpamy, a wypam 4-i 2pynu — HeopaaHiyHuli (oo y ¢hopmi kasniro ooudy 8
cknadi tiooomapuHy. XKupHokuc/iom+ul ckiad BUSHaya/lu MemoooM 2a30PiOUHHOI XxpoMamozpadii Ha 2a3080My
Xxpomamoepahi Hewlett Packard HP-6890 3 rosym’siHo-ioHizayiliHuM 0emeKkmopoM, 06/1a0HaHOMY Kari/iIsipHOH
Ko/10HKO SP-2380, dosxuHoro 100 m (Supelco).

Pe3ysibmamu (i 0620B80pPeHHs. Y cuposamuyi Kposi 6i1ux Wypis ycix BiKOBUX 2pyr 3 eKCriepuMeHmasibHUM
azniMeHmapHUM OXXUPIHHSIM criocmepiaasiu 36i/1bUEHHS BIOHOCHO20 BMICMY HACUYEHUX XXUPHUX KUC/I0M, 20/10BHUM
YUHOM 3a paxyHOK cmeapuHOBOI KUC/I0MU, MOPIBHSIHO 3 IHMaKMHUMU mBapuHamu. Y Wypis 3 ekcriepumMeHmasbHUM
aniMeHmapHUM OXUPIHHSIM, siki ompumasiu lodomMapuH ma Uodic-KOHYeHmpam, pesysibmamu 6y/iu Kpawumu
BIOHOCHO MBapuH 2-i nio2pynu.

BucHOBOK. 100 M03UMUBHO BI/IUBAE HA CK/1ad XUPHUX KUC/IOM 3a2a/bH020 BMicmy /inidis cuposamku Kposi
6iflux wWypis-camyis 3 ekcriepuMeHmasibHUM aliMeHMapHUM OXUPIHHSIM.

KNHKOYOBI C/IOBA: cupoBaTKa KPOBi; XXMPHi KNCNOTW; liofic-KOHLIEHTPAT; AI0A40MapUH; OXMPIHHA; LYypW.
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TEPHOIMO/IbCKUM HALIMOHA/TbHbBIVI TEXHUUYECKUY YHVBEPCUTET UMEHW MBAHA MY/THOS

BO3PACTHBIE OCOBEHHOCTU ) KUPHOKNC/IOTHOI'O COCTABA JIMIIN/1OB
CBIBOPOTKU KPOBHU KPBIC C O)KUPEHUEM ITPY BO3JENCTBUU NOJA

Pesiome

BcmynsieHue. B cmambe rpedcmas/ieHbl HoBble 0aHHble 0 BO3PaCMHbIX 0COBEHHOCMSX cocmasa XUPHbIX
Kucs10m obwe2o cooepxaHusi IUNMUO0B CbIBOPOMKU KPOBU 6e/IbiX KPbIC-CaMU0B C IKCIIEPUMEHMa/IbHbIM a/TUMEH-
mapHbIM OXUPEHUEM B CPasHUME/IbHOM 3ghchekme BHYMpUXKesly004HO20 BBEOEHUST BUO/I02U4ECKU aKmUuBHO20
tioda 8 cocmase Uoouc-KOHYyeHmpama u HeopaaHu4yeckozo tioda 8 cocmase i00oMapuHa.

Lenb uccnedosaHusi — u3y4ums cpasHumesibHbIU aghghekm 6uo/i02udecku akmusHo20 toda 8 cocmase
tioduc-KoHYeHmpama u HeopaaHu4eckoeo tioda 8 cocmase (io0oMapuHa Ha cooepxaHue XXUPHbIX Kucsi0m obuwje-
20 cooepxaHusi IUNuUAOB CbIBOPOMKU KPOBU 6e/IbIX KPbIC-CaMUoB C 3KCNEPUMEHMAasIbHbIM a&/TUMEHMAapPHbIM OXU-
peHuem.

MemoOdbI uccsedoBaHusl. SKCIEPUMEHMA/IbLHOE a/TUMEHMAPHOE OXUpeHUe MOOe/Iuposasau 8 medyeHue
45 dHell Ha 48 6esbIX Kpbicax-camyax JIUHUU Bucmap pasHbix 803pacmHbIx epynn. XXUBOMHbIX pasoenusu Ha
3 Bo3pacmHble epynbi 110 16 Kpbic 8 kaxoou: 1-9 — 8 Bo3pacme 3 mecsiya; 2-1 — 4 mecsaya; 3-1 — 6,5 mecsiya. B
Kaxxool Bo3pacmHou epyrine 6bi/10 4 1odepynbi: 1-1 — KOHMPO/IbHAs, XUBOMHbIE KOMOPOU Haxoou/uch Ha oc-
HOBHOM payuoHe susapusi; 2-s1, 3-s1 U 4-51 — KpbICbI C 3KCIIEPUMEHMa/IbHbIM &/IUMEHMAapHbIM OxupeHueM. Kpome
moeo, XXUBOMHbIM 3-U 2pyrribl BHYMpPUXes1y004HO BBOOU/IU BUO/I02U4ECKU akmuBHbIU Uiod B cocmase UoouC-KOH-
yeHmpama, a kpbicam 4-U 2pynnbl — HeopaaHuyeckul (iod 8 ¢ghopme Kasusi tioduda 8 cocmase UoooMapuHa.
JKupHokuc1o0mHbIl cocmas onpeoesisi/iu MemoooM 2a30KUOKOCMHOU XxpoMamozpaghuu Ha 2a3080M Xpomamozpa-
e Hewlett Packard HP-6890 c r/iameHHO-UOHU3aYUOHHbLIM 0emeKmopoM, 060py00B8aHHOM Kanu//IsipHOU KO/IOH-
Kol SP-2380, dnuHotli 100 m (Supelco).

Pe3ysibmambl u o6cyxoeHue. B cbiBopomKe Kposu besibiX KPbIC BCEX BO3PACMHbLIX 2PYIN C IKCrepuMeH-
MasibHbIM a/lUMEeHMapHbIM OXUpeHUeM Habsrda/iu yse/udeHue OMHOCUMEe/IbHO20 COOepKaHUsl HachiWeHHbIX
JKUPHbIX KUC/TOM, 2/1aBHbIM 06pa3oM 3a cHem cmeapuHOBoU KUC/I0Mbl, 110 CPABHEHUK C UHMaKMHbIMU XUBOMHbI-
MU. Y KDbIC C 9KCIePUMEHMA/IbHbLIM &/TUMEHMAPHbLIM OXXUPEHUEM, KOmopble nosyHusiu tGodomMapuH u UooUC-KOH-
yeHmpam, pesysibmamsasl 6bi/1U /Ty4ue OMHOCUME/TbHO XUBOMHbIX 2-U M002pymribl.

Bb1809. V100 M0A0)UMEbHO B/IUSIEM Ha COCMas XUPHbIX KUC/IOM 06Le20 codepaHusi IUMUA0s CbIB0pom-
KU KpOBU 6€/1bIX KPbIC-CamMyoB C IKCrepuMeHmMasibHbIM a/TUMEHMAaPHbIM OXXUPEHUEM.

K/TKOUEBbLIE C/TOBA: cbIBOPOTKA KPOBW; XXMPHbIE KAC/OTbI; NIOAUC-KOHLEHTPAT; 0f0MapyiH; OXXUPEHNE;
KpbICbI.
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