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PELIENTOPU JIEKTUHIB SBA TA PNA'Y CTPYKTYPHUX KOMMNOHEHTAX MEYIHKU LLYPA HA TI1I

EKCNEPUMEHTAJIBHOIO CTPENTO30TOLUUH-IHOYKOBAHOIO LUYKPOBOI'O AOIABETY
J1. B. MaHkeBuy, A. M. AweHko, O.B. CMmonbkoBa

PE3IOME

3 BukopuctaHHsam nektuHiB PNA, SBA, gocnigutn ByrneBogHi getepmiHantu BDGal, NAcDGal y cknagi
CTPYKTYPHMX KOMMOHEHTIB NEYiHKN Ha Tri eKCnepuMeHTarnbHOro CTpenTo30TOLUH — iHAYKOBaHOTO AiabeTy, npoBecTu
NOPIBHANBHWUIA aHani3 3 eKCNpecielo peLenTopiB iHLWMX NEKTVHIB, Ha OCHOBI NoMNepeaHbO NPOBEAEHNX AOCNIOKEHb.
DocnigpxkeHHs nposogunu Ha 20 wypax-camugax niHii Bictap macoto 110-120 r, siki 6ynu posaineHi Ha Agi rpynu
(10 koHTponbHMX i 10 gocnigHux). EkcnepvmMeHTanbHuii LyKpoBMIA AiabeT BUKNUKanu AOYEPEBHUM YBEOEHHSAM
TBapuHam ctpento3oToumHy dipmu “Sigma” (CLUA) 3 po3paxyHky 7 mr Ha 100 r macu Tina. Po3sutok fiabety
KOHTpOIoBany 3a piBHEM FHOKO3U, sIKy BU3Ha4anu rioKOOKCAA3HAM METOAOM 3 BUKOPUCTaHHSIM peakTuBiB pipMu
“LaChema” (HYexis). Ha 14 neHb po3suTKy AiabeTy nicns eBTaHasii TBapuH 3abusanu. Kycouku nediHku dikcysanu
y 4%-HOMYy HenTpanbHOMy dhopmaniHi 3 HACTYMHOK 3anuBKOK y napadiH 3a cTaHAapTHOK MmeToaukor. [ns
OTPUMaHHS OrnsahoBKX Npenaparis 3pian TOBLLMHOW 5—7 MKM dhapbyBanu remaToKCuniHOM i e03uHoM. ByrneBoaHi
[eTepMiHaHTU JOCMiAXyBann 3 BUKOPUCTAHHAM ABOX NEKTUHIB, MiYEHMX NEepoKCUOasol XPOHY; Bidyanisauito
3pincHioBanu B cucteMi 3'3 giamiHo6eHananny Tetparigpoxnopugy (“Sigma”, CLUA) B npucyTtHocTti H202. Ha i
CTPENTO30TOUUH-IHAYKOBAHOro AdiabeTy crnocTepiranu po3wMpeHHs NPOCBITY CMHYCOIAHUX reMokaninspis i
nepucuHycoigHoro npoctopy [icce, iH®inbTpawuiio nenkountTamm nopranbHUX TPaKTiB, BHYTPILLHbOYACTOYKOBY
iHbinbTpaLio nimdouuTamm i nnasmoumnTaMm, 3epPHUCTY Ta XKUPOBY ANCTPOQItO renaToLuTiB, KapionikHO3. Y TBOPEHHS
nimcdoumTapHux iHINETPaTiB BCepeauHi NeYiHKOBUX YaCTOYOK, PO3LLUMPEHHS LEHTpanbHUX BeH, 306inblUeHHs
KINbKOCTi CTPOManbHMUX enemMeHTIB HaBKONo nopTanbHux TpakTiB. OKpiM MopdonoriyHmx 3miH 36inbLuyeTbes
KinbkicTb kNiTMH Kyndpdpepa Ta nepucnHycoigHnX NinoumMTiB 3 eKCNoHyBaHHAM Y HUX rnikononimepis BDGal, NAcDGal.

PELIENTOPbI IEKTUHOB SBA U PNA B CTPYKTYPHbIX KOMMOHEHTAX NEYEHU KPbICbl HA ®OHE

QKCMNEPUMEHTAJIbHOIO CTPENTO30TOUMH-MHOYLUUPYBAHHOIO CAXAPHOI'O AUWABETA
J1.B. NaHkeBuy, A. M. AweHko, E.B. CmMonbkoBa

PE3IOME

C wncnonb3oBaHuem nektuHoB PNA, SBA, nccnegosanu yrnesogHble AetepMuHaHTbl BDGal, NAcDGal
B COCTaBe CTPYKTYPHbIX KOMMOHEHTOB NeYeHn Ha (oHe SKCNepUMEHTarNbHOro CTPENTO30TOLMH — UHAYLIMPOBAHHOIO
Ovabera, NpoBENY CpaBHUTENbHBIV aHamNM3 C AKCMPeCccuen peLienTopoB APYrX NEKTUHOB Ha OCHOBE NpeaABapUTENbHO
NpOBeAEHHbIX nccnenoBaHuii. ViccnegosaHus nposoanny Ha 20 Kpblcax-camuax nuHum Buctap maccon 110-120 T,
KoTopble ObinNv pasfeneHbl Ha Ase rpynnbl (10 KOHTpPonbHbBIX 1 10 OMNbITHBIX). OKCNEPUMEHTaNbHbIA CaxapHblii
OnabeT Bbi3blBanu BHYTPMOPIOLLIHBIM BBEAEHUEM XKMBOTHLIM CTpenTo3oToumnHa dupmbl “Sigma” u3 pacyeta
7 mr Ha 100 r maccbl Tena. Pa3sutue gnabera KOHTPONMPOBanu 3a YPOBHEM [T1H0KO3bl, KOTOPYO onpenensnu
rMIOKOOKCHAA3HbIM METOAOM C MUCMONb30BaHMEM peakTuBoB hupMbl “LaChema” (Uexus). Ha 14 geHb pasBuTus
OnabeTta nocne aytaHasuu XMBOTHbIX 3abuBanu. Kycoyku neyeHn dukcmpoBanu B 4 %-HOM HelTparnbHOM
dopmanuHe ¢ nocneaytoLlen 3anmBkon B napaduH. [ns nonyyeHns 0630pHbIX NpenapaToB cpesbl TOMLLMHON
5—7 MKM OKpaLuvBanv reMaToKCUIMHOM U 303MHOM. YrneBoAHbIe AeTepMUHAHTbI UCCIEA0BANM C UCMOSNb30BaHNEM
[OBYX NNEKTUHOB, MEYEHHbIX NEPOKCMAA30M XpeHa; BU3yanusaLmio peLenTopoB NEKTUHOB OCYLLECTBANN B CUCTEME
3’3 amamuHobeH3nanHa TeTparugpoxnopuga (“Sigma”, CLUA) B npucytctBumn H2 O2.Ha choHe cTpenTo30ToLMH-
VHAYLUMpOBaHoro Anaberta Habnogany paclupeHne NpocBeTa CUHYCOUAHBIX FeMOKanunnspoB U NEPYCUHYCONAHOTO
npoctpaHcTBa [nucce, MHUNLTPaLMIO NeKoLUTaMn nopTanbHbIX TPAKTOB, BHYTPUAOMLKOBY WHUNETPaLIMIO
numdoumTamMmmn 1 NNasMoLMTaMu, 3ePHUCTYIO U XKUPOBYH ANCTPOdMIO renaToumToB, kapuonukHo3. ObpasoBaHue
nMMdoLUTapHbIX MHPUNETPATOB BHYTPU MEYEHOYHbIX AOMEK, pacluMpeHne LeHTpanbHbiX BEH, YBENUYeHue
KONMM4yecTBa CTPOMarbHbIX 3MeMEHTOB BOKPYr MopTalbHblX TpakToB. Kpome mMopdonornyeckux M3mMeHeHuin
yBenuumBaeTcsl konu4ecTBo knetok Kynddepa n nepucuHyCoMaHbIX MNOLMUTOB C 3KCMOHUPOBAHUEM Yy HUX
rmukononuvepos BDGal, NAcDGal.

Key words: experimental diabetes, liver, lectin histochemistry, Kupffer cells, Ito cells.

Diabetes mellitus (DM) — one of the most abundant
endocrine diseases, currently it is the medical and social
problem, which occupies one of the numerous places
along with cardio-vascular and oncologic pathology.
World specialists in diabetology acknowledge, that

DM is noninfectious epidemic, which belongs to the
5 main population mortality reasons in most countries
[2, 9]. According to the prognosis of International
diabetes institute (Australia), till 2010 increase of DM
patients amount in the world is expected to be 239.3 millions,
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and insulin-dependent form — 23.7 millions, in particular.
The amount of DM patients in Ukraine is 1.5-3 % of
the whole population [2, 7, 9]. Insulin-dependent DM
development is caused by combined or isolated effect
of genetic tendency, environmental factors, immune
regulation violations. These factors can explain antibody-
dependent cytotoxicity, that suggests possibility of this
mechanism in liver cells damage in patients with insulin-
dependent DM [1, 6, 12]. The stated facts indicate, that
different types of liver damages — inflammatory and
exchange ones, develop at DM. Liver plays important
role in normal physiology and homeostasis, and Kupffer
cells are the keys in understanding of liver damage
mechanisms in these various processes [5, 13]. The most
widespread DM model is streptozotocin-induced diabe-
tes, which replaced alloxan model, which has been used
previously [4, 9]. Streptozotocin, natural broad-spectrum
antibiotic, is produced by Streptomyces achromogens
actinomycetins, possesses oncogenic, diabetogenic
properties and represents a 2-deoxy-2 ({[methyl (nitroso)
amino]carbonyl)amino)-p-D-glucopyranose, which
leads to specific toxic effect on B cells [8, 11].

Considering, that insulin receptors are on the hepa-
tocytes surface, liver is directly involved in carbohydrate
exchange and DM beginning, we propose the given
research.

Aim: By means of PNA and SBA lectins to investi-
gate DGal and NAcDGal carbohydrate determinants in
liver structural components on the background of ex-
perimental streptozotocin-induced diabetes, to conduct
comparative analysis with other lectin receptors expres-
sion on the basis of preliminary done research.

MATERIALS AND METHODS

Research was performed on 20 Wistar male rats with
mass 110-120g, which were divided into two groups.
Control group included 10 animals, experimental group —
10 rats, which were kept in standard vivarium conditions.
Experimental DM was caused by intraabdominal strepto-
zotocin (company “Sigma”, USA) injection in the rate of
7 mg/100 g body mass. Diabetes progress was controlled
by the glucose level, which was detected by glucooxydase
method by use of “LaChema” (Czech Republic) company
reagents in accordance with producer instructions. Animal
maintenance and manipulations were performed according
to the positions “General ethical principles of the experi-
ments on animals”, approved by I National Congress of
Bioethics (Kyiv, 2001).

In 14 days after streptozotocin injections ani-
mals, which got glucose level in blood in between
10-18 mmol/l, were scored by decapitation after ether
narcosis overdose. Liver pieces were fixed in 4 % neutral
formalin with subsequent embedding in paraffin accord-
ing to the standard techniques. For getting panoramic
slides, sections 5—7 um thick were stained by hematoxy-
lin and eosin. Carbohydrate determinants were examined
by lectins, labeled with horseradish peroxidase; visual-

ization was conducted in 3’3-diaminobenzidine tetrahy-
drochloride (“Sigma”, USA) system in H, O, presence, as
described by [10]. The used lectins: peanut lectin (PNA,
specific to DGal (1-3)DGalNAc), soy lectin (SBA,
specific to DGalNAc). Lectins were purified and labeled
by horseradish peroxidase at Histology Department of
Danylo Halytsky Lviv National Medical University by
Doctor of Pharm. Sciences V. Antoniuk [3]. For speci-
ficity control of histochemical reactions were used: 1)
lectin-peroxidase conjugates exclusion from staining
protocol; 2) before lection solution application, pre-
incubation of histological slides was conducted during
60 min. in 1% HIO, (Reanal, Budapest, Hungary), for
oxidation of glycopolymers carbohydrate determinants.
In the 1* case histochemical reaction results were com-
pletely negative, in the 2" — essentially reduced. Be-
sides abovementioned, negative staining of separate cell
compartments on the base of lectin-reactive structures
served as peculiar control of reaction specificity. Slides
were analyzed by means of Carl Zeiss Jena Ng micro-
scope, for photographing digital camera Canon IXUS
700 and photo-system Olympus on the base of BX-41
microscope were used.

RESULTS AND DISCUSSION

Panoramic slides showed, that control animals liver
has lobular structure. In centers of lobules central veins
are located, from them liver plates go, which are formed
by hepatocytes. The latter have lightly acidophilic
cytoplasm, separate hepatocytes have two nuclei, also
hepatocytes with polyploid nuclei are detected. Sinusoi-
dal blood capillaries are often filled with erythrocytes.
Portal triads are surrounded by connective tissue with
large amount of cellular elements, among which fibro-
blasts prevail.

Sinusoid lumen and space of Disse enlargement,
portal triad infiltration by leukocytes, intralobular infil-
tration by lymphocytes and plasma cells, granular and
adipose dystrophy of hepatocytes, karyopyknosis and ab-
sence of nuclei in separate hepatocytes, sometimes areas
of necrosis were observed under conditions of glucose
high concentration in blood in rat liver of experimental
animals. Formation of lymphocyte infiltrations inside
liver lobules, central veins enlargement, increase of
stromal elements amount around portal triads were
observed as well.

In control animals PNA lectin receptors, localized
near central veins, were identified in separate hepato-
cytes, while at DM increased expression of specific
PNA lectin BDGal (B1-3)DGalNAc receptors in all
hepatocytes around central veins was observed.

Besides, PNA lectin receptors were detected in
cytoplasm of Kupffer cells, amount of which increased
at DM. Tiemeyer M. et al., 1992, [15] have showed,
that on the surface of Kupffer cells there are oligosac-
charides terminal residues in the form of galactose,
N-acetylgalactoseamine, and fucose.
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Kupffer cells belong to the mononuclear phagocytic
system and play phagocytic function. Increase of their
amount with fDGal (f1-3)DGalNAc expression indi-
cate an activation of immune processes on early stages
of streptozotocin-induced DM passing, also, Takeishi T.
etal., 1999, [14] have indicated, that Kupffer cells have
the potential to exert both stimulatory and inhibitory in-
fluences on hepatocyte proliferation.

Lectin histochemical investigations, conducted ear-
lier by us, detected specificity in different carbohydrate
specificity lectins binding with liver structural compo-
nents in both control and experimental animals. So, at
experimental streptozotocin-induced diabetes reduction
of Con A lectin Man-specific receptors was observed in
cytoplasm of central lobular hepatocytes with simulta-
neous reactivity expression of nuclear and cytoplasmic
glycoconjugates of central veins endothelial cells, nuclei
of adjacent hepatocytes, and also within hepatocytes
cytoplasm of lobules periphery and endothelial cells of
portal triads vessels. At DM WGA lectin receptors reduc-
tion was observed in the direction from central veins to
the periphery of lobules, however the highest reactivity to
that lectin hepatocytes around central vein and sinusoids
endothelial cells showed.

Hepatocytes destructive changes, presence of intra-
lobular inflammatory areas, detected signs of apoptosis
or necrosis may be the reason of activation, and, pos-
sibly increasing of macrophages amount at diabetes,
exhibiting of their surface PDGal (f1-3)DGalNAc is
accompanied by intensification of their functional
properties.

In control animal liver moderate activity of SBA
lectin receptors was noted on the hepatocytes vascular
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surface and on nuclear membrane of their nuclei. In ex-
perimental animal liver high activity of SBA receptors
was observed in cellular elements of connective tissue
around portal triads and in their blood vessels, with their
gradual reduction in hepatocytes in the direction from
central veins to lobular periphery, with their simultane-
ous expression in Kupffer cells cytoplasm. Epithelial
cells of cholangioles and bile ducts exhibited affinity to
NAcDGal-SBA specific lectin.

Besides abovementioned, high activity of SBA lectin
receptors was in perisinusoidal lipocytes (Ito cells) at
DM. Since at streptozotocin-induced DM adipose dys-
trophy of hepatocytes is observed, increase in amount
of connective tissue elements around portal triads is
observed with high activity in them SBA receptors. Prob-
ably, this is connected with Ito cells activity, lectin SBA
exhibiting in Ito cells stimulate their functional activity
and collagen genesis. Lectin histochemical investiga-
tions, conducted earlier, showed that receptors expression
of HPA lectin, which has similar carbohydrate specificity
to HPA lectin in endothelial cells of portal triads vessels,
increased, while in control high expression of that lectin
was in cytoplasm of hepatocytes, reticular fibers of space
of Disse, endothelial cells of central veins tunica intima.

CONCLUSION

Besides morphological changes in liver, amount
of Kupffer cells and perisinusoidal lipocytes, with
exhibiting in them glycopolymers fDGal, NAcDGal,
increase on 14" day after streptozotocin injection.

In perspective liver investigation is planned in more
remote terms of experimental streptozotocin-induced
diabetes passing, by using wider panel of new lectins
with similar carbohydrate specificity.

Table 1

Lectin histochemical characteristics of rat liver structural components in the norm and after
streptozotocin injection

Name of Control group

Experimental group

lectin, its

c.h.s. P.t

Liver lobule

K.c.

B.c.

S.e. Liver lobule P.t.

B.c. | K.c.

Lectin of | + - - ++ - -
peanut
seeds PNA
(aNAcD

Glc)

=+ | ++ - - - +

c.f.

Lectin of ++ | - - ++ + 4t
soybean ti
seeds
SBA (NAc
DGal)

=+ | ++ - -
c.f. t.1.

4+ +
c.f.

Note: ¢.h. s.- carbohydrate specificity,

H-hepatocytes, S-sinusoids, B. c.-bile capillaries, K. ¢.- Kupffer cells, C.v.— central vein,

P.t.-portal triads, S.e.-stromal elements,

+ light lectin binding; ++ moderate; +++ intensive lectin binding;
— absence of binding;; t.i.— vascular tunica intima; ¢. f.— collagen fibers
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