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INFLUENCE OF MELATONIN INTRODUCTION ON CONDITION OF THE
LANGERGANS ISLETS OF THE PANCREAS IN ALLOKSAN DIABETIC
RATS

BILJINB 3ACTOCYBAHHSI MEJJATOHIHY HA OCTIBII JJAHTEPTAHCA MIMIIILTYHKOBOI
3AJ1031 KPUC 3 AIOKCAHOBUM JIABETOM

Pe3rome. MeTo10 IOTO €KCIEPUMEHTAIFHOTO TOCTIPKEHHS OYJI0 BCTAHOBHUTH BILTMB MEJIATOHIHY Ha PiBEHb
6azanpHOI rmikemii (BI) i ricTonmaronoriro maHKpeaTHIHUX OETa-KIIITHH Y IIypiB B yMOBaX aJUIOKCAaHOBOTO
niabety. PiBeHb IIIIOKO3M B KPOBi y NiaOETHYHHMX HIypiB 3HAYHO 3POCTAB MPOTATOM EKCIIEPHUMEHTAIHHOTO
nepiony. 3agikcoBaHo TicTOMOP(OJIOTiuHI 3MiHM B OCTPIBIAX MiJIUTYHKOBOI 3a03u Jlanrepranra B miabGe-
TUYHHX IIypiB: iX MATOMa Bara JOCTOBipHO 3HM3MIAcs Ha 83 %, cepeqHs KiIbKICTh OeTa-KIITHH 3MEHIIIHIIACs
Ha 88 %, BiICOTOK O€Ta-KIiTHH 3 HEKPO30M CTAaHOBUB 96% BIANOBIAHO NOPIBHSHO 3 TOKA3HUKAMH KOHTPOJIb-
HUX TBapuH. JIikyBaHHS MEIaTOHIHOM BUKJIMKAJIO Pi3Ke 3HWKECHHS ITiIBUIEHOT 0a3aJbHOT MITiKeMii 1 4acTKO-
BO1 pereHepartii/mpomideparii OeTa-KIIiTHH OCTPiBIiB. 3p0OJIEHO BUCHOBOK, IO TIMOTIIIKEMi3yBalbHA [Tisl Me-
JATOHIHY MOX€e OYTH YaCTKOBO 00yMOBJIEHA TOJIMIIIEHHIM y O€Ta-KIIITHHAX OCTPIBIIIB ITiILTYHKOBOT 3aJI03H.

Kuro4oBi cjioBa: MeaTOHIH; aJIOKCAHOBHI IyKPOBHH Jia0eT; MiANUTYHKOBA 3aJ103a.

Diabetes mellitus (DM) is a common but serious met-
abolic disorder associated with many functional and
structural complications. Diabetes is a disease that af-
fects the millions of people every sex and race effec-
tive and globally every year [1]. Diabetes is a disease
which disturbs the glycemic control and the antioxi-
dant metabolism disorder plays a role in the develop-
ment of the clinic state.

Alloxan diabetes was reported to induce oxidative
stress and generates reactive oxygen species (ROS)
[2]. In the presence of intracellular thiols, especially
glutathione, alloxan generates ROS in a cyclic redox
reaction with its reduction product, dialuric acid. Au-
toxidation of dialuric acid generates superoxide radi-
cals, hydrogen peroxide and, in a final iron-catalysed
reaction step, hydroxyl radicals. These hydroxyl rad-
icals are ultimately responsible for the death of the
beta cells, which have a particularly low antioxidative
defence capacity, and the ensuing state of insulin-de-
pendent ‘alloxan diabetes'.

Melatonin not only neutralizes reactive oxygen
species (ROS), but also acts through the stimulation
of several antioxidative enzymatic systems and stabi-
lizing cell membranes [3].

The object of this experimental research was to as-
certain the influence of melatonin on the level of basal
glycemia (BG) and histopathology of pancreatic beta-

cells in rats under conditions of alloxan diabetes.
Material and methods. Research performed in
compliance with the Rules of the work using experi-
mental animals (1977) and the Council of Europe
Convention on the Protection of Vertebrate Animals
used in experiments and other scientific purposes
(Strasbourg, 1986), according to directions of Inter-
national Committee of Medical Journals Editors (IC-
MJE), as well as “Bioethical expertise of preclinical
and other scientific researches conducted on ani-
mals” (Kyiv, 2006). The experiments were carried out
on 60 sexually mature male albino rats with the body
mass — (0.18-0.20) kg. Alloxan diabetes was evoked
via injecting the rats with a 5% solution of alloxan
monohydrate intraperitoneally in a dose of 170 mg/kg
of body weight (b. w.). The animals were divided into
three subgroups: 1) control group; 2) DM rats —
BG>8.0 mmolll; 3) DM animals which were intro-
duced the melatonin preparation intraperitoneally in
a dose of 5 mg/kg of b. w. at 8 a. m. daily during 14
days starting with a 5-th 24 hour period after the in-
jection of alloxan [4]. Haematoxylin and eosin stain
and Gomori's modified stain were used for histomor-
phological study of Langergans islets in pancreas
[5].
Statistical analysis was performed using Statistica
10 StatSoft Inc [6]. To determine an adequate method
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of statistical estimation of the average difference be-
tween the study groups held preliminary check distri-
bution quantities in samples. According to the criteria
Shapiro-Wilk, which is used to assess the normality
of distribution in the sample volume n<50, all samples
not received data on deviation of the distribution of
samples from normal (p>0,05). Given these data, the
use of Mann-Whitney test was considered sufficient
for valid conclusions. Differences were considered to
be statistically significant at p<0,05.

Results and Discussion. The blood glucose level

OpuzinanwvHi 00cniocennsn

throughout the experimental period. Insertion ofmel-
atonin for 14 days helped to reduce 2.0 times com-
pared with the baseline, BG level in the group of ani-
mals with DM, indicating its hypoglycemic action.

It may be that lack of melatonin can causes impair-
ment in glucose utilization.

It was detected, that melatonin stimulates glucose
transport to skeletal muscle cells via insulin receptor sub-
strate-1 / phosphoinositide 3-kinase (IRS-1/PI-3-kinase)
pathway, which implies, at the molecular level, its role in
glucose homeostasis and possibly in diabetes [7].

(fig.1) of diabetic rats increased significantly Histomorphological alterations (fig. 2-4) in Lang-
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Fig. 1. The level of basal glycemia (mmol/l) in blood of rats, (=6, M+m): 1. a, b, ¢ — changes are reliable (»p<0,05). 2.
a — concerning intact rats (control); b — concerning rats with diabetes mellitus;c — concerning indices on 4-th day

Fig. 2. The pancreas of control
rat. A fragment of the Langerhans
islet. Gomori’s stain. Lense
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Fig. 3. The pancreas of diabetes
mellitus rat. A fragment of the Lang-
erhans islet. Gomori’s stain. Lense

\

Fig. 4. The pancreas of rat with dia-
betes mellitus received melatonin. A
fragment of the Langerhans islet.
Gomori’s stain. Lense 40 Eyepiece
10x
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ergans islets of pancreas in diabetic rats were
recorded (table): their share reliable decreased by
83%, numbers of beta-cells decreased by 88%, per-
centage of beta-cells with necrosis was 96% respec-
tively compared with the indices of control animals.
Hyperglycemia can increase the indicators of lipid
peroxidation and oxidative stress in which free radi-
cals have the main role in the pathogenesis of these
complications. Therefore, antioxidants which combat

oxidative stress should be able to prevent and repair
free radicals induced damages [8].

Melatonin not only neutralizes reactive oxygen
species (ROS), but also acts through the stimulation
of several antioxidative enzymatic systems and stabi-
lizing cell membranes [9].

Melatonin treatment caused a sharp decrease in the
elevated serum glucose and partial regeneration/pro-
liferation of beta-cells of islets [10].

Table
Histomorphological changes in Langergans islets of pancreas in diabetic rats under melatonin action,
(n=6, x+S ™)
Indexes Share reliable of Nllljml?cers of beta- tl)D erceni[ia\ge 9];]

Groups Langergans islets (%) cellis 0 Langergans eta-cells wit

islets (%) necrosis (%)
1. Control 0,946+0,0118 45,0+1,55 -
2. Diabetes mellitus 0,155+0,01282 5,440,032 82,0+1,95%
3. Diabetes mellitus + melatonin 0,596+0,01242P 58,541,470 3,840,380

Note: 1. a, b — changes are reliable (p<0,05); 2. a — concerning control rats; b — concerning rats with diabetes

mellitus
It is concluded that the hypoglycemic action of
melatonin could be partly due to amelioration in the
beta-cells of pancreatic islets.

dose of 5 mg/kg of body weight daily for 14 days to
alloxan diabetic rats has a positive effect on the mor-
phology of the Langerhans islets of pancreas.

Conclusion. Administration of melatonin in a
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BJIUSIHUE NPUMEHEHUSA MEJATOHUHA HA OCTPOBKHU JIJAHTEPTAHCA MOAXEJIY 10-
YHOM KEJIE3bI KPUC C AJJOKCAHOBIM JJMABETOM

Pe3rome. 1lenpi0 3TOTO IKCIEPUMEHTAITLHOTO UCCIIEAOBAHUS OBIJIO YCTAHOBUTH BIIMSIHUE MEJIATOHUHA Ha YPO-
BEHb 0azanbHOM rmmkemuu (BI7) ¥ THCTONATOIOTHIO TAHKPEATHIECKUX OETa-KJIETOK ¥ KPBIC B YCIIOBHSX aJIJIO-
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KCaHOBOTO Jinabera. YPOBEHb IIIIOKO3bI B KPOBHU Y TUA0STHYCCKUX KPBIC 3HAYMTEIBHO BO3PACTANI B TCUCHHUE
AKCIMEPUMEHTAIBHOTO Tieprojia. 3aUKCUPOBAHO TUCTOMOP(OJIIOTHYCCKHE W3MEHCHHS B OCTPOBKaX
MOJIKEITYIOYHOM Jkene3nl JlaHrepranra muabeTHYeCKHX KPBIC: WX YJCIBHBIN BEC JOCTOBEPHO CHU3HIICS Ha
83%, cpenHee KOTUIeCTBO OeTa-KIEeTOK yMEHbITIIIACh Ha 88%, MPOIEHT OeTa-KIIETOK C HEKPO30M COCTABIISLI
96% COOTBETCTBEHHO IO CPAaBHEHHWIO C IMOKA3aTeSIMA KOHTPOJIbHBIX JKUBOTHBIX. JIeueHHE MEIaTOHMHOM
BBI3BAJIO PE3KE CHW)KCHHUE TMOBBINICHHON 0a3albHON MIMKEMHHM M YaCTUYHOW pereHepanuu/mponudeparyu
OeTa-KIeTOK 0cTpOBKOB. CleNiaH BBIBOJI, YTO TUIMOTITIUKEMYECKOE JCHCTBIE MEJIATOHIHA MOXET OBITh YacTH-
YHO OOYCIIOBIICHO YJIyUYIIICHUEM B O€Ta-KJIETKaX OCTPOBKOB IOKEIYOYHOM KeTe3bl.

KaroueBrbie c10Ba: MEIaTOHUH; aJIOKCAHOBOTO CaXapHbBIN JUA0CT; IMOKEITYI0UHAS Kele3a.

INFLUENCE OF MELATONIN INTRODUCTION ON CONDITION OF THE LANGERGANS IS-
LETS OF THE PANCREAS IN ALLOKSAN DIABETIC RATS

Abstract. In the presence of intracellular thiols, especially glutathione, alloxan generates ROS in a cy-clic
redox reaction with its reduction product, dialuric acid. Autoxidation of dialuric acid generates superoxide
radicals, hydrogen peroxide and, in a final iron-catalysed reaction step, hydroxyl radicals. The experiments
were carried out on 60 sexually mature male albino rats with the body mass — (0.18-0.20) kg. Alloxan diabetes
was evoked via injecting the rats with a 5% solution of alloxan monohy-drate intraperitoneally in a dose of
170 mg/kg of body weight (b. w.). The animals were divided into three subgroups: 1) control group; 2) DM
rats — BG>8.0 mmol/l; 3) DM animals which were intro-duced the melatonin preparation intraperitoneally in
a dose of 5 mg/kg of b. w. at 8 a. m. daily during 14 days starting with a 5-th 24 hour period after the injection
of alloxan. To determine an adequate method of statistical estimation of the average difference between the
study groups held preliminary check distribution quantities in samples. According to the criteria Shapiro-Wilk,
which is used to assess the normality of distribution in the sample volume n<50, all samples not received data
on deviation of the distribution of samples from normal (p>0,05). The object of this experimental research was
to as-certain the influence of melatonin on the level of basal glycemia (BG) and histopathology of pancreat-ic
beta-cells in rats under conditions of alloxan diabetes. The blood glucose level of diabetic rats increased sig-
nificantly throughout the experimental period. Histomorphological alterations in Langer-gans islets of pan-
creas in diabetic rats were recorded: their share reliable decreased by 83 %, numbers of beta-cells decreased
by 88 %, percentage of beta-cells with necrosis was 96% respectively com-pared with the indices of control
animals. Melatonin treatment caused a sharp decrease in the elevated serum glucose and partial regenera-
tion/proliferation of beta-cells of islets. It is concluded that the hy-poglycemic action of melatonin could be
partly due to amelioration in the beta-cells of pancreatic is-lets.

Key words: melatonin, alloxan diabetes, pancreas.
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