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Correction of disturbances in lipid metabolism by
diabetes remains a problem today. The aim of this
work was to study the impact alkilselenonaftiridin
(ASNR) on the dynamics of changes in the blood se-
rum of levels lipoproteins of high (HDL), low (LDL) and
very low (VLDL) density on the background of experi-
mental streptozotocin-induced diabetes (DM). ASNR
(180 mg / 100 g) were administered daily from the first
day and 21™day experiment in two different groups. It
is shown that diabetes leads to changes in the lipid
composition of blood — reducing the level of HDL and,
conversely, increased LDL and VLDL levels. Introduc-
tion ASNR positively influenced the change of levels
these of lipoproteins. Especially in the case when
ASNR administered on the first day of the experiment.
In particular, the introduction ASNR the first day of the
experiment prevents significant reduction of HDL lev-
els, such as 8.3 and 9.9% on the 20" and 40™ day of
the experiment, respectively. ASNR prevents increas-
ing of LDL levels on 13.3 and 10.4% on the 20" and
40" days experiment, respectively. Simultaneously,
ASNR reduces the negative impact of DM on VLDL
levels on 7.4, 11.1 and 21.4 % on the 20", 40" and
60™ day experiment in accordance. However, the in-
troduction of ASNR with 21 day of the experiment
has little effect on changes of levels lipoproteins,
caused by the development of DM. Except reduction
on 13.3 % the negative impact of diabetes on levels of
VLDL on the 60" day of the experiment. Thus, the
introduction of ASNR positively influenced the change
of levels lipoproteins of high, low and very low density
on the background of experimental streptozotocin-
induced diabetes.
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Introduction. Diabetes mellitus (DM) is one of the
most pressing biomedical problems, which is a priority
the direction of national health systems [1]. In 2010
the total number of patients with all forms of diabetes
in the world was about 239 million people. According
to forecasts of the International Diabetes Federation
(IDF), the number of patients with diabetes in the adult
population (20-79 years) by 2030 will increase to
439 million [2]. The highest percentage of patients with
diabetes mellitus belongs to the second type (80—
95%) [3, 4]. Among the European population preva-
lence of diabetes is 7.8%. Most of them suffer from
diabetes in Germany (10.2% of the population) and in
Belgium (10% population), at least in the United King-
dom (4.2% of the population), significantly at least — in
the Western Pacific Region [5, 6]. In Ukraine, accord-
ing to Ministry of Health, about 1.5 million peoples are
suffering with diabetes. It is estimated that among the
inhabitants of different countries over 65 years, every
20th person suffers from diabetes, and this figure
shows only those who know about the disease, and is
registered in endocrinologist [7]. Diabetes accompa-
nied by dangerous development of acute and chronic
related disorders that lead to early disabilities and
reducing life expectancy. Diabetes is a high risk for
development blindness, renal failure, diabetic cardio-
myopathy and encephalopathy [8].

Concerning experimental studies, the aim was to
studying diagnosis and treatment of diabetes, that is
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important and timely. The purpose of this work was to
study the impact alkilselenonaftiridin on the dynamics
of changes in the blood serum of levels lipoproteins of
high, low and very low density on the background of
experimental streptozotocin-induced diabetes.

Methods. The study was carried out in the au-
tumn-winter period on 92 male rats of Wister weighing
220-280 g, which were kept in a standard diet of the
vivarium of the department of anatomy and physiology
of animal of «Lugansk National University Taras
Shevchenko» [9]. Selection of rats for experiments
was associated with the peculiarities of the methodo-
logical approach to the solution of the objectives and
tasks. The number of experimental animals was deter-
mined according to the methods of statistical analysis
[10]. The content and care of rats was carried out on
compliance with the principles of bioethics and the
«European Convention for the Protection of Verte-
brate Animals», which are used for experimental and
other scientific purposes (Strasbourg, 1985), as well
as the decisions of the «First National Congress on
Bioethics» (Kiev, 2001) [11].

The control group consisted of 23 rats. In the 69
research groups of animals was modeled experimen-
tal streptozotocin-induced diabetes. All animals of the
experimental group were divided into three sub-
groups (23 rats) each one. The animals of the first sub
-group (1-EG) simulated of streptozotocin diabetes
(DM) without introducing Alkilselenonaftiridin — ASNR
(number 7498352, «Brillstein Handbook»). The ani-
mals of second sub-group (2-EG) ASNR started to
enter 21st days from the beginning of the experiment
and the animals of the third experimental subgroups
(3-EG) ASNR started to enter the first day of the ex-
periment. Daily dose ASNR (180 mg /100 g) was cal-
culated in accordance with M.A. Ansari et al. (2004)
and N. Stanishovski (2008) [12, 13].

The animals were injected intraperitoneally re-
search group streptozotocin («Sigma-Aldrich», USA)
at a dose of 50 mg/kg body weight in 0.1mol citrate
buffer (pH=4.5) once. To confirm the playback diabe-
tes in rats under administration streptozotocin pho-
tometrically determined glucose in the blood serum
using glucoseoxydase method («Agat-Med», Ukraine)
and whole blood using a glucometer «Glucofort»
(Ukraine) and glucose in urine — by using diagnostic
strips «Pentafan» («Lachema», Czech Republic).

Results and Discussion. The level of high den-
sity lipoproteins (HDL) in the blood serum of animals
control group before the experiment was 0.90+
0.11 mmol/l. By the 20" day of the experiment HDL
was 0.99+0.19 mmol/l, after a 40-day experiment
0.95+0.18 mmol/l and after 60-days 1.0+0.22 mmol/l.

Baseline level of HDL in animals with experimen-
tal diabetes (1-EG) was 1,06+0,07 times higher than

the control (0.95+0.17 mmol/l). After a 20™ day experi-
ment HDL level decreased in 1.29+£0.03 times than
exposure control and amounted to 0.77+0.14 mmol/l.
On 40™ and 60" day experiment HDL levels increased
with relative 20" day rate to 0.82+0.15 mmol/l (P<0.05)
and 0.92+0.19 mmol/l (P<0.01) in accordance. In
comparison with the exposure control revealed a de-
crease in HDL levels in 1.16+0.02 and 1.08+0.02 times
accordingly. Thus in animals with experimental diabe-
tes levels of HDL in the blood serum versus control
animals were significantly reduced (Fig. 1).

In comparison with control animals 2-EG baseline
in HDL was above 1.01+0.08 times (0.91+0.17 mmol/l).
Average level of HDL on a 20™ day experiment was
reduced in 1.30+0.06 times, to 0.76+0.16 mmol/l
(P <0.05). On a 40" day exposure experiment HDL
levels dropped relative to the exposure control in
1.13+0,02 times. In comparison to the 20" day expo-
sure experiment, the average of the level of HDL in-
creased to 0.84+0.15 mmol /I (P<0.05). After a 60"
day experiment the level of HDL increased to 0.97+
0.20 mmol/l (1.02+0.03 times lower than the exposure
control), P<0.05 (Fig. 1).

Animals with 3-EG before experiment had level of
HDL 0.97+0.18 mmol/l which is 1.08+0.09 fold over
control was. After a 20" day experiment HDL level
decreased to 0.84+0.18 mmol/l (in 1.18+0.06 times
lower than the exposure control), P<0.05. On the 40th
and 60" day of the experiment revealed increasing of
levels of HDL relative to 20th-day rate to 0.91+0.16
mmol/l (P<0.05) and 0.96+0.20 mmol/l (P<0.05), and
were reduced versus the control in 1.04+0.01 and
1.0140.25 times in accordance (Fig. 1). However,
positive can be considered as mitigating negative im-
pact of diabetes on the level of HDL. Namely, prevent
a significant reduction in their levels on 8.3 and 9.9%
on the 20th and 40th day experiment, respectively.

We can conclude that the level of HDL in animals
of all experimental subgroups dropped to 20" day of
the experiment and then increased until the 60th day
experiment, exposure, but remained below the expo-
sure control. The changes were more in the animals
of 1st and 2nd experimental groups. Thus, the intro-
duction of animals of ASNR with first day of the ex-
periment (group 3-EG) reduces the negative impact of
DM on levels of HDL. Simultaneously, the introduction
of ASNR with 21st day (group 2-EG) has little effect
on changes in levels of HDL, caused by the develop-
ment of DM.

The level of low-density lipoproteins (LDL) in the
animals of the control group before the experiment
was 0.24+0.05 mmol/l. On the 20th day of the experi-
ment the level of LDL was within 0.23+0.05 mmol/l.
On 40th day experiment was 0.26+0.06 mmol/l and on
60th day was 0.22+0.07 mmol/l.
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Figure 1. The level of high density lipoprotein in the blood

serum of animals in the control (1) and the
experimental group 1-EG (2), 2-EG (3) and 3-EG (4).

Baseline LDL animals with DM (group 1-EG) was
(0.22+0.05 mmol/l) on 1.0940.13 times lower than the
control. After a 20th day experiment the level of LDL
increased in 1.42+0.20 times than the exposure con-
trol and amounted to 0.34+0.12 mmol/l (P<0.05). On
40" and 60" day experiment the level of LDL dropped
relative to 20" day rate to 0.32+0.09 mmol/l (P<0.05)
and 0.28+0.12 mmol/l (P<0.01). In comparison with
the exposure control found an increase in the level of
LDL in 1.23+0.13 and 1,27+0.13 times in accordance
(Fig. 2). Thus in animals with experimental diabetes
levels of LDL in the blood serum versus control ani-
mals were increased.

In comparison with the control animals in 2-EG
baseline LDL was lower in 1.08+0.19 times (0.26+
0.07 mmol/l). On a 20th day experiment the average
of level of LDL was increased to 0.33+0.13 mmol/l (in
1.43+0.227 fold) when P<0.05. On 40" and 60" day
experiment exposure LDL level was higher than the
control in 1.15+0.16 and 1.32+0.35 times. But the av-
erage of level of LDL was less than in 20" day — 0.30+
0.11 mmol/l (at P<0.05) and 0.29+0.10 mmol/l
(P<0.05) in accordance (Fig. 2).

In animals 3-EG LDL level before the experiment
was 0.23+0.08 mmol/l, which in 1.04+0.231 times was
lower than the control. On a 20" day experiment LDL
level increased to 0.30+0.12 mmol/l (in 1.30+0.23
times the exposure control) when P<0.05. On the 40"
and 60" day of the experiment revealed a decrease in
LDL level relative to 20™ day rate to 0.29+0.11 mmol/l
(P<0.05) and 0.28+0.11 mmol/l (P< 0.05) in accor-
dance, and remained above the exposure control in
1.1240.17 and 1.27+40.37 times in accordance (Fig. 2).

Thus, the introduction of ASNR with first day of
the experiment (3-EG) reduces the negative impact of
DM on levels of LDL. Namely, prevent increase their
level on 13.3 and 10.4% on the 20th and 40th day
experiment, respectively. Simultaneously, the intro-
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Figure 2. The level of low density lipoprotein in the blood
serum of animals in the control (1) and the
experimental group 1-EG (2), 2-EG (3) and 3-EG (4).

duction of ASNR with 21st day (3-EG) has little effect
on changes in levels of LDL, caused by the develop-
ment of DM (Fig. 2).

The level of very low density lipoproteins (VLDL)
the animals of the control group before the experiment
the VLDL level in serum was 0.34+0.10 mmol/l. By the
20" day of the experiment the level of VLDL was
within 0.36+0.09 mmol/l, on a 40™ day experiment was
0.34+0.06 mmol/l and on 60" day was 0.32+0.12 mmol/l.

Baseline level of VLDL animals with experimental
diabetes (1-EG) was in 1.03+0.10 time increase over
control (0.35+0.10 mmol/l). On a 20" day experiment
the VLDL level increased in 1.61+0.12 times than the
exposure control and amounted to 0.58+0.15 mmol/l
(P<0.05). On 40" and 60" day experiment the VLDL
level dropped relative to 20" day rate to 0.50+
0.12 mmol/l (P<0.05) and 0.51+0.21 mmol/l (P<0.05)
in accordance. In comparison with the exposure con-
trol found an increase in the level of VLDL in 1.47+
0.16 and 1.59+0.44 times accordingly (Fig. 3). Thus in
animals with experimental diabetes levels of VLDL in
the blood serum versus control animals were signifi-
cantly increased.

In comparison with the control animals in 2-EG
animals, the VLDL baseline level was below in 1.06+
0.09 times (0.32+0.11 mmol/l). After a 20" day experi-
ment the average of the level of VLDL in 2-EG ani-
mals increased in 1.84+0.01 times to 0.59+0.14 mmol/l
(P<0.05), and in 1.64+0.02 (P<0.05) and 1.02+0.01
times compared to the control and diabetic animals
respectively. On 40" and 60" days of exposure ex-
periment the VLDL level dropped relative to 20" day
and was 0.4840.09 mmol/l (P<0.05) and 0.45%
0.19 mmol/l (P<0.05) in accordance (Fig. 3).

Baseline level of VLDL before the experiment in
3-EG animals (0.35+0.11 mmol/l) was in 1.031+
0.099 times increase in comparison with control. On a
20" day experiment VLDL levels increased to 0.54+
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Figure 3. The level of very low density lipoproteins in the

blood serum of animals in the control (1) and
the experimental group 1-EG (2), 2-EG (3) and 3-EG (4).

0.12 mmol/l (in 1.478+0.087 times relatively control,
P<0.05), however, less than in animals with diabetes
(in 1.07+0.01 times). On the 40" and 60" days of the
experiment revealed lowering VLDL with respect to
20" day rate to 0,45+0.10 mmol/l (P<0.05) and 0.42+
0.19 mmol/l (P<0.05). VLDL level remained above in
comparison with control in 1.32+0.08 and 1.31+0.25
times, respectively. Simultaneously, VLDL levels on
the 40th and 60th days of the experiment in this group
were significantly lower VLDL levels in animals with
diabetes, namely in 1.32+0.08 and 1.31+0.25 times in
accordance (Fig. 3).

Thus, the introduction ASNR with 21% day of the
experiment (2-EG) reduces (on 13.3 %) the negative

impact of DM on levels of VLDL only on the 60" day of
the experiment. Simultaneously, the administration of
ASNR with first day of the experiment (group 3-EG)
reduces the negative impact of DM on VLDL levels on
7.4, 11.1 and 21.4 % on the 20", 40" and 60" day
experiment, respectively.

Conclusions and prospects of further re-
searches. Thus, it is shown that diabetes leads to
changes in the lipid composition of blood — reducing
the level of HDL and, conversely, increased LDL and
VLDL levels [14, 15]. Introduction ASNR positively
influenced the change of levels these of lipoproteins.
Especially in the case when ASNR administered on
the first day of the experiment (3-EG). In particular,
the introduction ASNR the first day of the experiment
prevents significant reduction of HDL levels, such as
8.3 and 9.9% on the 20™ and 40" day of the experi-
ment, respectively. ASNR prevents increasing of LDL
levels on 13.3 and 10.4% on the 20" and 40" days
experiment, respectively. Simultaneously, ASNR re-
duces the negative impact of DM on VLDL levels on
7.4, 11.1 and 21.4 % on the 20", 40" and 60" day
experiment in accordance. However, the introduction
of ASNR with 21 day of the experiment (2-EG) has
little effect on changes of levels lipoproteins, caused
by the development of DM. Except reduction on 13.3
% the negative impact of diabetes on levels of VLDL
on the 60™ day of the experiment. Thus, the introduc-
tion of ASNR positively influenced the change in the
level of HDL, LDL and VLDL on the background of
DM.
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BMNNUB ANKINICENEHOHA®TIPIQIHA HA BMICT B KPOBI NINOMPOTEIAIB BUCOKOI, HU3bKOI

I AY>KE HU3bKOI WINbHOCTI HA TNI EKCNEPUMEHTAIIBHOIO LLYKPOBOI'O AIABETY

Aead A.P.

Pesrome. Kopekuis nopyLieHb y ninigHomy obMiHi 3a LykpoBoro giabeTty 3anuaeTbCcsa akTyanbHUM 3aBOaH-
HsIM cborofeHHs. MeTow aaHoi poboTn Byno BMBYEHHST BNNUBY ankinceneHoHadripigiHa (ACHP) Ha guHamiky
3MiH B cupoBarTui Kposi piBHiB ninonporteiais Bucokoi (JINBL), Husekoi (JINMHL) Tta gyxe Hmsbkoi (JITAHLL)
LWINBbHOCTI Ha TNi eKcnepuMeHTanbHOro CTPenTo30TOLMH-iHQyKoBaHoro giabety (LO). ACHP (180 mr / 100 r)
BBOAWIMM LLOAHS 3 NepLloro i 3 21-ro AHA eKCnepyMMeHTy B ABOX Pi3HMX rpynax. [NokasaHo, Wwo LykpoBui giabet
npu3BoauTL 4O 3MiH NinigHOro cknagy Kposi — 3HWXyeTbes BMicT JIMBLL i, HaBnaku, 36inbLIyOTLCA piBHI NinigiB
HM3bKOI | Ay>e HM3bKOI WinbHocTi. BBegeHHa ACHP no3nTMBHO BNAMBanu Ha 3MiHy BMICTY LMX NiNONpoTeiHiB B
kposi Ha Tni LU. 3okpema, BBegeHHs ACHP 3 nepLuoro oHst ekcnepumeHTy 3anobirae 3Ha4HOMY 3HMDKEHHIO PiB-
HiB JIMNBL, Ha 8,3 i 9,9% Ha 20-i i 40-n geHb BignosigHO. Mpenapat Takox 3anobirae nigsuweHHo pisHA JITTHLL,
Ha 13,3 i 10,4% Ha 20-1 i 40-i gHi ekcnepuMeHTy BignoBiaHo. OgHOYacHO BiH 3HMXKYE HeraTuBHWUIA Brnve LI Ha
pisHi JINOHLL. A came, Ha 7,4, 11,1 i 21,4% Ha 20-1n, 40-n i 60-1 geHb ekcnepumeHTy BignosigHo. NpoTe, BBE-
aeHHa ACHP 3 21-ro gHA ekcnepyMeHTy He Marno 3Ha4yHOro BMAMBY Ha iHAykosaHi L[ 3miHn B meTaboniami ni-
nonpoTeiHiB. 3a BUHATKOM 3HWXeHHSA Ha 13,3% HeraTueHoOro BnnuBey Aiabety Ha pisHi JINMOHLL Ha 60-n AeHb
ekcnepumeHTy. Takum YuHoMm, BBeaeHHs ACHP nos3uTmBHO BMnvMBae Ha 3MiHY pPiBHIB NinonpoTeifiB BUCOKOI,
HU3bKOI | Ay>KEe HU3bKOI LWINBbHOCTI Ha TNi eKCNepMMEHTanbHOro CTPenTo30TOUMH-IHOYKOBaHOrO AdiabeTy.

Knto4yoBi cnoBa: ekcrnepyMeHTanbHWUI LyKpoBWI giabeT; ninonpoTeiHn; ankinceneHoHadTipigiH.
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BIMUAHUE ANKUIICENEHOHA®TUPUAOANHA HA COOEPXAHUE B KPOBU JIUMOMPOTENAOB

BbICOKOW, HU3KOMN N OYEHb HU3KON NNMOTHOCTU HA ®OHE 3KCMNEPUMEHTAJIbHOIO

CAXAPHOIo QUABETA

Aead A.P.

Pe3tome. Koppekuus HapywweHuin nunugHoro obmeHa npu caxapHom gnabeTe 40 CUX NOP OCTaeTCs BaXHOW
3agaven coBpemMeHHocTW. Llenbio gaHHoOW paboTbl ObINO M3yyYeHMe BAMAHWA ankunceneHoHadgpTMpuanHa
(ACHP) Ha guMHamuKy M3MeHeHUIn B CblBOPOTKE KPOBWM ypoBHen nunonpotengos Bbicokown (JTMBIT), Huskown
(MMHM) n oyeHb Hu3kon (JIMOHTIT) NNOTHOCTM Ha (POHEe IKCNEPUMMEHTarNbHOIO CTPENTO30TOLUUH-UHAYLMPOBaH-
Horo guabeta (CH). ACHP (180 mr / 100 r) BBOAWNM €XXEAHEBHO C NEPBOro U ¢ 21-ro AHA 3KCNEPUMEHTA B ABYX
pasHbix rpynnax. lNMokasaHo, YTo caxapHbii aAnabeT NpMBOAUT K USMEHEHUSAM NUMUOHOIO COCTaBa KPOBW — CHU-
xaeTtca cogepxxanue JIMBI 1, HaobopoT, yBENNMUMBAKOTCHA YPOBHM NMNNAOB HU3KOW M O4YE€Hb HU3KOW MITOTHOCTH.
BeepeHvne ACHP nonoxvtenbHO BNUANWM Ha COAepXXaHue 3TMX NMNonpoTEUHOB B KpoBu Ha doHe C[1. B vacT-
HocTn, BBeaeHne ACHP ¢ nepBoro AHsi aKcnepvMeHTa npefoTBpallaeT 3HAYMTENbHOE CHWKEHWME YPOBHEN
JIMNBIT Ha 8,3 n 9,9 % Ha 20-1 n 40-n geHb COOTBETCTBEHHO. [MpenapaTt Takke nNpeaoTBpallaeT NoBbILEHNE
ypoBHs JIMHIM Ha 13,3 n 10,4 % Ha 20- n 40-n gHW 3KCNepUMeHTa CcooTBeTCTBEHHO. OQHOBPEMEHHO OH CHU-
»aeT HeraTusHoe BnusaHue CL Ha ypoBHu JITTOHTI. A umeHHo, Ha 7,4, 11,1 n 21,4 % Ha 20-1, 40-i1 n 60-1 aeHb
aKcneprMMeHTa cooTBeTCcTBeHHO. K coxaneHuto, BBegeHne ACHP ¢ 21-ro gHa aKcnepvMeHTa Mano BhusieT Ha
N3MEHEHME YPOBHEN NMNOMNPOTENHOB, BbI3BaHHbIX pa3sutuem CL. 3a ucknioveHmem cHmkeHusa Ha 13,3% Hera-
TUBHOIO BNusiHNA anabeta Ha ypoBHM JITIOHI Ha 60-11 aeHb akcnepumeHTa. Takum obpasom, BBegeHue ACHP
NONOXUTENbHO BMAUSET Ha M3MEHEHME YPOBHEN NUMONPOTENAOB BbICOKOW, HNU3KOM U OYE€Hb HU3KOW MIOTHOCTU
Ha (poHe aKCNepMMEHTanNbLHOro CTPENTO30TOLMH-MHAYLIMPOBAHHOIo anabeTa.

KnroyeBble cnoBa: sKkCnepuMeHTarnbHbI caxapHbli AMabeT; NMNoNPOTENHbI; ankunceneHoHaTUPUANH.

CratTa Hagivwna 10.03.2017 p.
PekomeHdoeaHa Ao OpyKy Ha 3aciOaHHi pedakuyiliHol konezii nicnsi peyeH3yeaHHs!
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