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ABSTRACT

Insulin-dependent diabetes mellitus (IDDM) is characterized by selective destruction of insulin-producing islet beta cells.
Reactive free radicals act as intermediates in cytokine-induced destruction of beta-cells. Present study investigated effect of
the preparation plaferon LB on morphological changes in pancreatic islets caused by experimental diabetes in rats. Study of
H&E sections revealed marked histological changes in pancreatic tissue from the control diabetic group animals, whereas in
animals from the plaferon LB treated group signs of periductal necrosis have not been found; atrophied areas occurred, though
they were rare; fat infiltration has not been observed. This experiment has manifested that plaferon LB significantly reduces
pancreatic tissue lesions induced by alloxan. Due to its ability to inhibit the synthesis of proinflammatory cytokines and the
production of free radicals plaferon LB acts as a protector of insulin-producing beta cells and contributes to the regulation of

blood glucose level.
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of morbidity and mortality in the world. About 3%

Diqbefes is recognized as one of the leading causes
of the world's population suffers from this disease.

Insulin-dependent diabetes mellitus (IDDM) is an
autoimmune disease caused by infiltration of pancreatic
islets by mononuclear cells of immune system, followed by
selective destruction of insulin-producing islet beta cells.
This autoimmune destruction results in insulin deficiency
and hyperglycemia. By the time of clinical manifestation
of IDDM more than three fourths of beta cells are
destroyed and chronic inflammatory infiltration - so
called insulite - is formed in the islets of Langerhans.

Reactive free radicals act as intermediates in cytokine-
induced destruction of beta-cells [1]. Oxygen and
nitrogen free radicals initiate lipid peroxidation of
intracellular membranes. It results in widespread injury,
including disaggregation of ribosomes, followed by
decreased protein synthesis. Failure of the cell to
synthesize the apoprotein moiety of lipoproteins causes
accumulation of intracellular lipids (fatty change). Plasma
membrane damage, caused by products of lipid
peroxidation, results in cellular swelling and massive influx
of calcium, with resultant mitochondrial damage,
denaturation of cell proteins and cell death. Beta cell
death is thought to occur by apoptosis, and later in severe
cases by necrosis [2] .

Characteristic morphological changes in pancreatic tissue
in insulin-dependent diabetes are the following: sclerosis
and hyalinosis of the Langerhans islets; regenerative
hypertrophy of remained islets; sclerosis and lipomatosis
of the skeleton of pancreas. The remained islets contain
cells with enlarged nucleus, certain number of
degranulated beta cells and chronic inflammatory
infiltration [3,4] .

Plaferon LB is a domestically produced preparation
obtained from human placenta. It has wide spectrum of
pharmacological effect including immunomodulating, anti-
inflammatory and antioxidative properties.

It has been discovered that plaferon LB inhibits synthesis
of proinflammatory cytokines such as IL-1, INF-g, TNF-a.
According to the present concept, IL-1 (produced by
macrophages) and INF-g (produced by T cells) activate
NO-synthase generating NO free radical which is one of
the most important mediators of beta-cell destruction [6] .
Previous research provided evidences that plaferon LB
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suppresses production of free radicals thereby reducing
damage of beta cells and having positive effect on the
level of blood glucose [5].

Present study aims to investigate an effect of plaferon LB
on morphological changes in pancreatic islets caused by
experimental diabetes in rats.

Research materials and methods: The study has been
performed on mature white rats, 180-200 g of weight.
Diabetes was induced by intraperitoneal injection with
alloxan at a single dose of 150 mg/kg. Experimental
animals were divided into three groups: the | group - the
plaferon LB treated group (10 animals), the Il group - the
control diabetic group (10 animals), the lll group -
plaferon LB treated intact group (10). After diabetes was
induced, animals from the | group had been treated with
plaferon LB for 8 days (daily intramuscular injections at a
dose of 0,25mg/kg), whereas animals from the Il group
received only physiological solution administered
intramuscularly (at a daily dose of 0,25mg/kg). Intact rats
from the Il group had been treated with plaferon LB for 8
days (inframusular injections at a dose of 0,25 mg/kg).

Blood glucose levels were determined using the standard
indicators of Medi-test, and have been measured several
times during this period: before alloxan administration,
on day 2 and day 10 after injection of alloxan.

Rats were sacrificed on day 10 after injection of alloxan.
Pancreas was removed, fixed in 12% neutral-buffered
formalin and then embedded in paraffin. Serial sections
(5mm  thick) were stained with hematoxylin and eosin
(H&E). Preparations were examined in light microscope
for histopathological analysis.

Results and discussion: As it is presented in the table, on
day 2 after alloxan administration blood glucose level in
the Il - control diabetic group was increased by 72 %. On
day 10 after injection blood glucose level in animals from
the Il group was maintained at the same level, whereas in
the | group - the plaferon LB treated group - it was
dropped by 16 %. Also as there was demonstrated in our
study Plaferon LB does not have any effect on blood
glucose level in the intact rats.

Study of H&E sections revealed marked histological
changes in pancreatic tissue from the Il - control diabetic
group animals. Pancreatic tissue structure in its exocrine
part was generally maintained. Excessive development of
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connective tissue and fat infiltration was observed. There Morphological picture of pancreatic samples taken from
were places of periductal necrosis. Blood vessels were the Il - the plaferon LB treated intact group have not
dilated. revealed any alterations.

Most part of Langerhanse islets have undergone sclerosis There has been manifested in this experiment that
and hyalinosis; regenerative hypertrophy of remained plaferon LB significantly reduces pancreatic tissue lesions
islets has been observed. induced by alloxan. Due to its ability to inhibit the

synthesis of proinflammatory cytokines and the production
of free radicals plaferon LB acts as a protector of insulin-
producing beta cells and contributes to the regulation of
blood glucose level; thereby plaferon LB can also be
considered as a remedy for prevention of late severe
complications of diabetes mellitus.

In animals from the Il group - plaferon LB treated group
signs of periductal necrosis have not been found.
Atrophied areas occurred, though they were rare. Fat
infiltration has not been observed.

Animal groups N Initial On day 2 after alloxan injection ~ On day 10 after alloxan injection
Control diabetic group 10 60,45+1,18 103,94+4,82 102,6+12,31
Plaferon LB treated group 10 60,45+1,18 103,94+4,2 84,5+3,5%
* - p <0,01

Tab.1 Variation of blood glucose level in alloxan -induced diabetic rats under the influence of plaferon LB.
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HUccaenoBanue papmakooruuyecKux cBoucTs miagepona JIb na
IKCHEPUMEHTAJBbHON MO/Ie/IM HHCYJIHH-3aBHCMMOI0 CaXapHoOro quadera

Mapuxka 'amxpenuose, Pycyoan Pyxaosze, Hean [Jamynaweunu

WucTtuTtyT 3KciepuMeHTabHol Mopdonorun, TommmcH, I'py3us

PE3IOME

WHcynuH3aBucuMbI  caxapHbll  AnabeT - ayToMMMyHHoe 3aboneBaHue, TMPUYMHOM  KOTOPOro  sABMSieTC  MHUnbTpaums
naHKpeaTU4ecKnx OCTPOBKOB MOHOHYKMeapHbIMU KNeTkaMu MMMYHHOW CUCTEMbl C MOCreyloLwen CenekTMBHOW AecTpykuven beta-
KMEeTOK, CEeKPEeTUPYIOLLIMX UHCYNWH. XapakTepHble Mopdonornyeckne nameHennst npu M3CL BkMOYaoT: CKNepo3 U rMannHo3 oCTPOBKOB
NaHrepraHca, pereHepaLMoHHYI0 rMNepPTPOdUI0 COXPAHMBLLUXCA OCTPOBKOB, CKMEPO3 W NIMMOMAaTo3 CTPOMbI NOAXKENYA04HON Kenesbl.
Wccneposanoch Bnusiine npenapata nnadepoH JIbB Ha mopdponormyeckne nM3MeHeHus naHkpeaTUYeCKMX OCTPOBKOB BCMeacTBuE
annokcaHoBoro gnabeTa v yCTAHOBMEHO, YTO OTeYeCTBEHHbIN npenapat nnadepoH J1b, 6narogaps CBOUM MMMYHHOMOZYNVPYIOLLMM,
aHTUBOCMaNUTENbHBIM W aHTMOKCMAATMBHLIM CBOWCTBAaM, 3HAUMTENbHO YMEHbLUAeT anfoKCaHWHAYLMPOBAHHOE MOBpPexXaeHne wu
aTpoupoBaHMe NaHKpeaTUYecKnXx OCTPOBKOB, MPeAynpexaaeT XUPOBYK WHMUNLTPaAUMIO M pasBUTME MEepUAYKTanbHOrO Hekposa,
cnocobCcTBYeT perynvMpoBaHWi0 YPOBHS MOKO3bl B KpoBu. [oatomy nnadepoH JIB MOXHO Takke paccmaTpuBaTb Kak cpedcTBO Ans
npeaoTepaLLeHns AanbHENLWNX TAXENbIX OCnoxHeHn npu N3CL.

KJIOYEBBIE CJIOBA: I3CJ], necTpykimus OerTa-kJIeTok, nmapepoH JIB
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