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Staining histochemical technologies for B-cells of isolated pancreatic islets

A tissue culture experimental model is best for to study the direct effect of diabetogenic chemicals not possi-
ble products of its metabolisation on pancreatic B-cells. Authors<are adopted to tissue culture model of iso-
lated pancreatic islets histological and histochemical methods analysis,of histostructure of islets and of insulin
content in B-cells. The high quality results of analysis of histostructure of islets were obtained using Aldehy-
defuchsine method and most precise results of estimation ©f insulin ¢entent in B-cells by using of fluorescent
Pseudoisocyanine and Immunofluorescent methods.
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In vivo model of experimental diabetes caused by injection or by oral administration of diabetogenic
chemicals is not objective regarding obtained results: very often it is difficult to estimate does morphological
changes in pancreas are determined by direct alterative effect of diabetogenic substances or this effect is
caused by other metabolites formed in erganism as result of metabolisation or transformation of diabetogenic
injected chemicals in liver, blood\or in gastro-intestinal system. Is not possible to know what concentration
of injected diabetogenic substance isidelivered to pancreatic islets by blood.

Using of experimental model“of isolated by Collagenase pancreatic islets it is possible to investigate direct
effect of various concentrations of diabetogenic chemicals on pancreatic islets structure and on state of pancre-
atic B-cells. It is important advantage of model in vivo which possess to obtain objective data about direct ac-
tion of investigated'substances on pancreatic B-cells. Meanwhile not all histological and histochemical methods
widely used forstaining of pancreas tissue are adopted to model of isolated pancreatic islets.

Aim of work: to adopt methods of fixation and staining procedures for using of isolated pancreatic is-
lets.

Materials and methods

Animals. Pancreas of 24 rats LEWIS 4-5 days old and 8—10 weeks old human embryons were used.
Isolation procedures: dissected pancreas tissue were treated 3 times 3 min each by 2 % solution of Colla-
genase’ (Boehringer Mannheim, Germany; FLUKA, Switzerland); rinse 3 times in cold Hanks solution and
centrifugation; cultivation 12h at +37° Celsius in medium RPMI 1640 (SERVA, Germany) with bovine se-
rum + 5.5 mM of Glucose, pH 7.32-7.38. Fixation in Bouin 15 min — 1 h and filling in paraffin. Sections
4 mem were used for staining. After deparaffinisation sections were stained by methods: aldehydefucshin
(basic fucshin from Avocado Chemical company, USA and MERCK, Germany) [1], immunofluorescent
method (antiserum for insulin from Institute of Diabetes «Gerhardt Katsch», Germany), Victoria 4R method
(FERAK, Germany, MERCK, Germany) [2], Die thylpseudoisocyanine method (SERVA, Germany) [3] and
Haematoxylin and Eosin method. All methods were adopted for isolated pancreatic islets tissue [4—6].
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Lane 1 Lane 2 Lane 3
Intact Pancreas Tissue Intact Isolated Pancreatic islets Pathology of Isolated Pancreatic islets

1.14

Figure 1. Rat’s isolated Pancreatic Islets
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1.1 Frozed section of fresh islet without staining; x280;

1.2 Positive reaction for Insulin. Immunohistochemical method; x160;

1.3 Negative reaction for Insulin. Immunohistochemical method; x160;

1.4  Positive fluorescent reaction for Insulin in B-cells on Pancreas tissue; Diethylpseudoisocyanine; x140;
1.5  Positive fluorescent reaction for Insulin in B-cells of isolated Islet; Diethylpseudoisocyanine; x140;
1.6 Destruction of isolated Islet and negative fluorescent reaction for Insulin in B-cells; Diethylpseudoisocyanine; x140;
1.7  Positive reaction for Insulin in B-cells on Pancreas tissue; Aldehydefucshine; x280;

1.8  Positive reaction for Insulin in B-cells of isolated Islets; Aldehydefucshine; %x280;

1.9  Destruction of isolated Islet and negative reaction for Insulin in B-cells; Aldehydefucshine; x280;
1.10 Islet in Rabbit’s Pancreas; Haematoxylin and Eosin; x280;

1.11 Islet in Rat’s Pancreas; Haematoxylin and Eosin; x280;

1.12  Isolated Islet of Rat’s Pancreas; Haematoxylin and Eosin; x280;

1.13 Islet on Pancreas tissue; Victoria 4R; x280;

1.14 Positive reaction for Insulin in isolated Islet; Victoria 4R; x280;

1.15 Negative reaction for Insulin in isolated Islet; Victoria 4R; x280;

Histological sections: Prof. G.G.Meyramov, Prof. K.-D.Kohnert — 1.1-1.3.; Prof. A.A.Kikimbaeva>~— 1.4, 1.7, 1.10,
1.11, 1.13; Prof. G.G.Meyramov, Doz. G.T.Tusupbekova, Doz. A.P.Andreewa — 1.5, 1.6, 1.8,4.9, 1.11,'1.15, 1.16.

Figure 2. Human embryon’s isolated Pancreatic Islets

2.1 Pancreatic Islet in study of formation; positive reaction for Insulin; Diethylpseudoisocyanine; x140;

2.2 Pancreatic Islet in study of formation; positive reaction for Insulin; Victoria 4R; x370;

2.3 Pancreatic Islet in study of formation; positive reaction for Insulin; Immunofluorescent method; x140;

2.4  Pancreatic Islet in study of formation; positive reaction for Insulin; Aldehydefuchsine; x140.

Microphotographs of histological sections:

Histological sections: Prof. G.G.Meyramov, Prof. K.-D.Kohnert — 2.1, 2.3; Prof. G.G.Meyramov, Doz.
G.T.Tusupbekova — 2.2, 2.4.
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Isolated intact islet. Scanning electron microscopy; x310;

3.2 Isolated intact islet. Smooth surface of individual A-cells on the surface of islet. Scanning electron microscopy;

1960;

3.3 Isolated islet. Destruction of cells. Scanning electron microscopy; %320;

3.4  Destruction of isolated Islet. Damaged surface of individual A-cells on the surface of Islet. Scanning electron
microscopy; x540;

3.5 Isolated intact Islet. Multiple B-granules contained Insulin; cell matrix without changes. Transmission electron
microscopy; x3150;

3.6  Multiple B-granules in B-cells of isolated islet; cell matrix without changes. Transmission electron microscopy;
x9180.

Ultra sections: Prof. G.G.Meyramov.
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Scanning electron microscopy method. Drying of islets past incubation by CO, spraying by gold and
were investigated in scanning electron microscope Hitachi S-570 at using voltage 15 kV. Transmission elec-
tron microscopy method. Past cultivation in medium RPMI 1640 islets were fixed in 2 % Glutaraldehyde
solution 30 min. Filling of Islets in Durcupan. Sections were investigated on JEM-7A electron microscope.

Results

Immunofluorescent staining method [IF]. We have obtained same results of staining by IF as using of
sections of pancreas tissue (Fig. 1.1-1.3). IF is high specific method for revealing of Insulin in B-cells. De-
creasing of Insulin content in B-cells of islets past action direct action of Streptosotozin was evidently
demonstrated by this method (Fig. 1.3).

Diethylpseudoisocyanine chloride fluorescent method [PS], a high specific for revealing A=chair of
molecule of Insulin, showed same result comparatively using of sections of Pancreas tissue (Fig. 1.4-1.6).
Time for staining of sections in 0,4 % solution of Diethylpseudoisocyanine was reduced from 20 min? till
15 min. as was reduced time for washing of sections past staining procedures. This method showed marked
decreasing of Insulin content in damaged B-cells (Fig. 1.5, 1.6) in compared with intacts:

Aldehydefuchsine method showed analogical results (Fig. 1.7-1.9). A significant differences are re-
vealed of state of histostructure as of Insulin content in damaged isolated islets comparatively with intacts
(Fig. 1.8, 1.9). Aldehydefucshine method [AF] contrary to IF and PS is not belong fo high specific because
colours other hormones too. But for pancreatic B-cells not contained other hormones AF is specific for Insu-
lin.

Haematoxylin and Eosin method using we obtained same result in compared with using sections of
Pancreas tissue (Fig. 1.10-1.12.).

Staining of human embryon’s pancreatic B-cells

Human embryon’s 8—10 weeks old is not formed completely yet and is as small or more large groups of
B-cells like small islets (Fig. 2.1-2.4.) contained a largé amount, of Insulin revealed by all histochemical
methods used by us. Diethylpseudoisocyanine techniesand Immunofluorescent method as fluorescent more
sensitive methods demonstrated very positive reaction for Insulin in B-cells (Fig. 2.1, 2.3). Staining by Vic-
toria 4R method showed intensive diffuse staining of cytoplasm of B-cells (Fig. 2.2). Aldehydefuchsine
technic showed not intensive staining of B-cells (Fig: 2.4).

Scanning and Transmission electron.microscopy analysis of isolates pancreatic islets

Pancreatic islets of 4-5 days old LEWIS Rats have oval or irregular shape (Fig. 3.1.). Surface layer of
islet formed by A-cells which have spherical or oval shape (Fig.3.2). A-cells have smooth surface
(Fig. 3.2.). Islets treated by Diphenylthiocarbazone, a diabetogenic chelat active chemical, looked like the
islets with clear signs of damage and destruction (Fig. 3.3.) and with evident damage of surface layer formed
by A-cells (Fig. 3.4).

Transmission electron mieroscopy analysis showed results similar to the observed in the study of endo-
crine pancreas tissue. Cell matrix of B-cells of isolated islets as ultrastructures of cells without changes and
contained multiple B-granules contained Insulin (Fig. 3.5, 3.6.)

Discussion

Analysis‘ofresults showed that using of histological and histochemical methods for staining of sections
of isolated pancreatic islets have similar or equal to similar results obtained in pancreas tissue past staining
by same methods. Fluorescent histochemical methods as Immunofluorescent reaction for Insulin as method
using of Diethylpseudoisocyanine are more sensitive and identify the very low concentrations of investigated
substances as 107'—107%, that has been confirmed by our results. Meanwhile both these methods have a com-
mon fault: histological sections past completing of staining procedures are not permanent and must be inves-
tigated within short time. Both methods are belong to high specific for staining of Insulin or of A-chair of
molecule of Insulin. These methods are more precise for measuring intensity of insulin staining in B-cells
because no other structure of islets are stained.

More suitable for practical using is Aldehydefucshine technic. Histological sections of pancreas tissue
as of isolated islets stained by this method are permanent and can be stored for a long time. Aldehydfuchsine
method is not belong to high specific for Insulin staining. It is known that some pituitary hormones can also
be stained by Aldehydefuchsine method. Meanwhile for pancreatic islet’s B-cells this method you can be
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measured as specific for insulin because the other hormones in B-cells are not synthesized. Method Victoria
4R is high specific for Insulin and as Aldehydefuchsine technic gives an opportunity to obtain permanent
histological sections. Quantitative estimation of insulin content in stained sections is based on measuring of
absorbed by B-cells of light. However, both of these methods are belong to histological methods too and re-
sult staining not only of Insulin, but also other structures of B-cells which absorbed light as Insulin. There-
fore, results of estimation of Insulin content in the B-cells by measuring of absorbance is not so precise as
using fluorescent histochemical methods for Insulin staining.

We used significantly reduced time for fixation of Islets in Bouin from 24 h for pieces of pancreas tis-
sue up to 15-30 min. for isolated Islets. Time for staining of sections of isolated islets by
Diethylpseudoisocyanine was reduced to 15 min. comparatively with 20 min. for sections of pancreas tissue.
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Oxkmay/i1aHFaH YilKbi0e3 apajmbIKTapAbIH B-xacymanapbi
KYHiH TaJ1aybIHbIH THCTOXUMUSIIBIK dicTepi

Makanaia ar3ara €Hri3UIT€H XUMMSUIBIK JUa0eTOTeHIIK 3aTTeKTepaiH yiiKpiOe3 B-kacymramapbiHa Tikenei
9cepiH 3epTTey YIUIIH TiH JaKbUIBIHBIH MOJEINI OHTAalIBI eKeHJIr] JaNenaeHreH. ABTopiap B-xkacymanapasg
THCTOKYPBUIBIMBIH KOHE HHCYJIMHHIH KeJeMiH Oaranay YIUiH OKIIalaHFaH YHKbIOe3 apaslibIKTap/IbIH 1aKbl-
JIBI MOJIENIiHE HETi3ri TMCTOJOTHSJIBIK JKOHE TMCTOXHMUSUIBIK dficTepai OeifiMmaeHmipreH. ApaniiblKTapabiH
THUCTOKYPBUIBIMBIHBIH KYiiH Oaranay YIIIH €H camanbl HOTHXKeNnepAi anpaeruadykcuH omici, anm B-kacy-
manapa WHCYJIMHHIH KeJieMiH Oarajay VIIIH €H HaKThl HOTHOKeNepAl MMMYHO(IIOOPECHECHTTIK JKoHE
MICEBIOM30LMAHMH/I 9IiCTepi KOPCETKEeH]I allKbIH/JaIFaH.
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I'ucroxmMuuecKknue MeTOALI AaHAJIN3A cocTOAHNA B-KieTok
HU30JIMPOBAHHBIX MAHKPEATHYECKUX OCTPOBKOB

B crartbe oTcedeHo, 4TO MOJIEb KyJIbTYpHI TKaHH SIBIISICTCS] HAaHOOJIee ONTHMAIILHON IIPH N3yYESHUH XapaKTe-
pa IpsIMOTO JEHCTBUSI XUMUYECKHX JTHA0ETOreHHBIX BEUIECTB, a HE MPOJYKTOB UX BO3MOXKHOH MeTaboIm3a-
IIMM B OPTraHW3Me, Ha MaHKpeaTndeckue B-kieTkn. ABTopaMu aJlaliTUPOBAaHbl K MOJETH KyIbTYPhI H30JIUPO-
BaHHBIX MAHKPEATUUECKUX OCTPOBKOB OCHOBHBIE THCTOJIOTUUECKUE U THCTOXMMHUECKUE METOBI OLIEHKU CO-
CTOSIHUSI THCTOCTPYKTYPBI U COAEpKaHHUs MHCYNuHa B B-kierkax. IlokazaHo, 4To Hanboyiee KaueCTBEHHBIE
pe3yabTaThl OLIEHKN COCTOSHHS TUCTOCTPYKTYPBI OCTPOBKOB TOIY4EHBI IIPU MCIONIB30BAaHUH aNbAeTHADYK-
CHHOBOTO METOJa, a HanOoJiee TOYHbIE Pe3yIbTaThl OLCHKU COJCPKaHUs MHCYINHA B B-KkieTkax gaet mpu-
MEHEHHE THCTOXHMHUUYECKUX (DIFOOPECIIEHTHBIX METOI0B — UMMYHO(IIOOPECIIEHTHOTO U MCEBIOU30IMaHN-
HOBOTO.
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