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Victoria-4 histochemical method staining of insulin

Results using of histochemical Victoria-4 method staining of insulin in pancreatic B-cells are presented by
authors comparatively with results of using other histochemical methods: immunofluoreseent,
immunohistochemical, pseudoisocyanine and aldehyde fucshine. By authors it is shown that this method be-
ing specific concerning insulin revealing in B-cells, is not high precise for quantitative measuring of isulin
content in cells because not only B-cells but blood vessels and connecting tissue of islets-are painted in dark
colour registered by a photometer as well as blue colour of B-cells. Using of Victoria-4 methodis possible for
stain of various histostructures of islets that gives possibility to estimate the state of histostructureof islets not
only insulin content.

Key words: insulin contents, immunohistochemical, immunofluorescent, pseudoisocyanine and aldehyde
fuchsine methods, B-cells.

The are a few histochemical and immunohistochemical¢methods, staining of insulin in pancreastic
B-cells: immunofluorescent (IF), immunohistochemical (IG)saldehydefucshine (AF) [1], Victoria-4 methods
[2—8] and diethylpseudoisocyanine (PS) [7, 9].

Advantage of fluorescent IF and PS methods determined by more high sensivity of fluorescent
stainings: minimal concentration of substances as 107—10% maybe revealed using these methods. Meanwhile
histological sections past staining maybe used for microscopy within short time as 0,51 h. Using fluorescent
methods not possible to estimate state of histostructure of pancreatic islets. Immunohisto-chemical method as
IF is more high specific for staining of insulin compatatively with all other methuds and now widely are used
in the world.

Aim of work: to compare results‘of msulin staining in sections of rat’s and rabit’s pancreas tissue using
staining by Victoria-4 method [V4] comparatively with immunohistochemical [IG], aldehydefucshine [AF]
and pseudoisocyanine [PS] technologies.

Materials and methods

Pancreas tissue of12yrats _Vistar and 2 rabbits were used. Fixation in Bouin 24 h. Paraffin sections
4 mcm were used. Staining methods for insulin revealing in B-cells: Victoria-4 [V4], immunohistochemical
[IG], aldehydefucshine [AF]; pseudoisocyanine [PS] and staining by Dithizon [DZ].

The reagent Victoria blue 4R, diphenylnaphtylmethane derivative, mol. wt. 520 (Cs4H34N;3Cl), color In-
dex 42563, «MERCK» (Germany) was used for staining of insulin in B-cells [3]. We have used fixation of
pancreas tissue in Bouin, permanganate oxidation of sections prior staining using V4 as a 0.05 % acid alco-
holic solution [4, 5].

Mixture™for oxidation: 0,3 % aqueous potassium permanganate — 50 ml, 0,3 % Sulpuhric acid —
50.ml. Victoria Blue 4R main solution: 96° alcohol — 100 ml, Victoria Blue 4R — 1 g. Victoria Blue 4R
staining solution: Victoria Blue 4R main solution — 25 ml, 96° alcohol — 100 ml, Glycerin — 300 ml,
1 % acetic acid glacial — 25 ml [2].

Maximum light absorbtion of V4 solutions depended on the concentration of the reagent. It is suggested
that V4 forms molecular aggregates with maximum of absorbtion at 593 nm which could represent monometric
dye particles and minimum absorbtion at 540 nm dimeric dye molecules [6]. The nature of the fixation in Bouin
on staining of B-cells is not clear. Perhaps this is dependent on the formation of waterinsoluble insulin picrate
[4]. Without Bouin fixation crystalline bovine insulin stains by V4 only after oxidation [4, 5].

Insulin content in B-cells was estimated by measuring of absorbance by photometry of B-cells located
in central part of islets. Parameter K was calculated. For Pseudoisocyanine and Immunofluorescent methods:
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K=IN1/IN2; IN1-intensity of fluorescence of B-cells, IN2-intensity of fluorescence of exocrine tissue. For
calculation direct dependence was used: increasing of amount of insulin in cells accompanied by higher in-

tensity of fluorescence.

For

Immunohistochemical,

Aldehydefucshine and Victoria-4 methods:

K2=AB1/AB2; ABI-absorbance of light by exocrine tissue, AB2-absorbance of light by B-cells. For calcula-
tion inverse relationship is used: more intensive staining of cells for insulin result reduction of light amount
accepted by photometer. By each method 20-25 pairs measurements endocrine/exocrine tissue was used.
The average values of K1 and K2 parameters for exocrine tissue was accepted for 1.00.

Results

Insulin in pancreatic B-cells was identified using of all histochemical methods (Table 1, Fig. 1).

Table 1
Intensity staining of B-cells and of exocrine tissue using various methods
and insulin content (parameter K) in pancreatic B-cells
. . Staining technologies
Ne Pancreas tissue AT G PS Va IF
1 |Rats: B-cells; 1.94+0,05 1.7940,04 2.02+0,11 148320,08 2.08+0,12
exocrine tissue; 1.00+0,02 1.00+0,03 1.00+0,08 1.00£0,04 1.00+0,02
results staining of high insufficient insufficient high insufficient
histostructure of islets
2 |Rabbits: B-cells; 1.98+0,04 - 2.07+0,12 1.96+0,05 -
exocrine tissue 1.00+0,04 - 1.00+0,07 1.00+0,03 —
3 |Rats; diabetes:
B-cells; 1.07+0,07 1.04+0,04 1.02+0,03 1.16+0,09 1.09+0,03
exocrine tissue 1.00+0,06 1.00+0,03 1.00+0,07 1.00+0,05 1.00+0,04
4 |Density staining of exocr. 1.14+0,04 1.07+0,03 - - -
tissue V4/AF, V4/1G
Table 2
Practical characteristics methods of insulin staining in B-cells
o Characteristics Staining technologies
- of methods AF 1G PS V4 IF
1 | Specifity for insu- Specifity for Absolute specifity for | High specifity | High specifity Absolute
lin staining staining asfew, |insulin staining in any | for staining of | for staining of | specifity for
hormones; for tissues A-chain of in- A-chain of | insulin staining
B-cells specific sulin insulin
for insulin
2 | Staining of Staining ifvdetail; | Staining not in detail; | Not staining of | Staining in de | Not staining of
histostructure of | suitable for detail | not suitable for de- histostrusture; | tail; suit able | histostrusture;
is lets and of ex0=,| “analysis of state | tail analysis of state | not suitable for for detail not suitable for
crine tissue of histostructure of histostructure analysis of state | anaysis of | analysis of state
of histostructure | state of by | of histost ructure
histostruccture
3 <|Reagents Reagents for stai- | Kits for insulin staini- | Diethylpseudo- | V4 is produ- | Anticorps are
ning are produc- | ng are produced by | isocyanine for | ced byafew | produced by a
ed by many firms | many firms; method | staining is pro- firms few firms as by
is widely used as uni | duced only by research labora-
versal for staining SERVA tories
many hormones
4 | Practical using Long time stored | Long time stored his- | Slides stored a Long time Slides stored a
histological par- tological slides short time stored short time
affin sections of (0,51 h) histologycal (0,5-1 h)
tissue slides

52

Fluorescent methods showed more high deviations of value of parameter K that can be explained by
more wide fluctuation intensity of fluorescence in various islets. The highest value of parameter K was ob-
tained at measurement intensity of staining in B-cells of complex zinc-insulin by Dithizon slides (Fig. 1.7).
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1.2

1.3
1.4
1.5
1.6
1.7
1.8

ntact pancreatic islet. Insulin. Intensive fluorescence. Immunofluorescent staining method; 5x40;
ntact pancreatic islet. Insulin. Red fluorescence of A-chair of molecule of insulin. Diethylpseudoisocyanine stain-
ing method; 3x40;
Intact pancreatic islet. Insulin. Dark blue color of insulin.Victoria-4 staining method; 7x40;
Isolated intact pancreatic islet. Dark blue color of insulin.Victoria-4 staining method; 7x40;
Intact pancreatic islet. Insulin. Brown color of insulin Immunohistochemical staining method; 7x40;
Intact pancreatic islet. Insulin. Dark violet color of hormone. Aldehyde fucshin staining method; 7x40;
Intact rabbit’s pancreatic islet. Insulin-Zn"? red coloring complex. Staining by Dithizon; 7x40;
Intact pancreatic islet. Insulin. Hematoxylin and eosin staining method; 7x40.

Figure 1

«Biology. Medicine. Geography» Series. No. 4(72)/2013 53



A.P.Andreewa, B.Tuch et al.

High fluctuations of absorption in sections painted by Victoria-4 comparatively with AF and IG meth-
ods are obviously caused besides the following reasons: 1) evidently more intensive staining of other struc-
tures of pancreatic islets as wall of blood vessels, nucleus, connecting tissue and of exocrine tissue that result
more intensive absorbtion of comparatively with IG and AF methods; 2) density of staining of exocrine tis-
sue is more high too comparatively with AF and IG methods and approximately same, as well as using stain-
ing by Hematoxyline and Eosin (Table 1; Fig. 1.3-1.6, 1.8).

It was reported that a possible explanation for the ability of B-granules to react with V4 past oxidation
only determined by structure of insulin. Oxidation result dissociation of disulfide bonds between two chains
of molecule of insulin. It is suggested that reactivity of B-cells with V4 is dependent on the staining of oxi-
dised A-chain of insulin. The sulphonic acid groups in the A-chain give conditions favourrable for staining
by V4 [10].

Analysis of characteristics of methods of insulin staining (Table 2) showed that V4 and’/AF methods|are
more preferable for estimate as of insulin content as state of histostrusture of pancreatic islets and exocrine
tissue. Chemicals specific of V4 method is more high comparatively with AF method.

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 Streéptosotozin®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, ofPancreas 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.

Aldehydefucshine method showed analogical results. A significant differences are revealed of state of
histostructure as of Insulin content in damaged isolated islets: comparatively with intacts (Fig. 1.8).
Aldehydefucshine method [AF] contrary to IF and PS is not belong to high specific because colours other
hormones too. But for pancreatic B-cells not containedrother hormones AF is specific for Insulin.

Discussion

Analysis of results 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 structiire 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. Aldehydfucshine
method is not belong toyhigh specific for Insulin staining. It is known that some pituitary hormones can also
be stainedsbyrAldehydefucshine method. Meanwhile for pancreatic islet’s B-cells this method you can be
measured as.specific for insulin because the other hormones in B-cells are not synthesized. Method Victoria
4R 1s high speeific for Insulin and as Aldehydefucshine 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 15-30min 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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Conclusions

1. V4 and AF methods evidently are more suitable for to estimate state of histostructure of pancreatic
islets and of exocrine tissue, not only the content of insulin in B-cells.

2. V4 method is more specific for staining of insulin comparatively with AF method.

3. V4 method is more precise for quantitative estimate of the insulin content in B-cells comparatively
with Pseudoisocyanine and Immunofluorescent methods and less precise in compared with Immunohisto-
chemical and Aldehyde-fucshine methods.
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Uncymun 0osarpIIbIHBIH «BUKTOPHUA-4» TrMCTOXUMHSJIBIK IicCi

Magamaga «Victoria-4» THCTOXUMISUIBIK ofic (MOIIMETTTEp) IepeKTepi HMMMYHHO(IIOOPECIEHTTI,
AMMYHHOTUCTOXHMHMSUTBIK, JKaHA TICEBION3OLHAHIIT XKOHE aNbAeTUAPYKCHHAB 0acKa THCTOXUMUSUIBIK 9JIic-
Tep KOJNIaHy HOTI)KEJIEpIMEeH CaIBICTHIPMANIBI TYPFHIIAa OepinreH. ABTOpIapABIH KepceTyiMeH Oy omic
JKOFapPBIIAFrbl 9MICTEPAiH 00Ty THIFBI3BIFBIHBIH CAHIBIK OaFACBIHBIH JAJIIrH OepyiH/e )KeTKiTiKCi3 OOIFaHbI-
MEH, MHCYJIMHI'€ KaTbIChIHAA cHelU(HKaIbIK apTHIKIIBUIBIFBIMEH epeKinenaeHeai. byl oicTiH KYH/ABUIBIFbI
MaHKPEaTUT apallapbIHbIH Op TYPJI KYpbUIbIMAAPbIH canaisl 005y HeriziHae B-xkacyianapaarbl HHCYJIUHAL
caraibl aHBIKTayMeH Kartap, apalaiap/iblH THCTOKYPBUIBIMABIK KYiiH Oaraiay MyMKiHAIrH Oepeni.
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«BI/IKTOpI/lﬂ-"-» T’HCTOXUMHYECKHUM METOA OKPACKHU UHCYJ/INHA

B pabore npuBeneHbI JaHHbBIE UCIIOIb30BAHHS THCTOXUMHUYECKOT0 MeTosia Victoria-4 B CpaBHEHHH C Pe3yilb-
TaTaMd OPUMEHEHHs JPYTHX THCTOXUMHYECKHX METOJOB: HMMYHOQIIOOPECHEHTHOI0, WMMYHOTHCTOXH-
MHYECKOT'0, TICEBJOM30LIMAaHN HOBOTO U aJIbAETHAPYKCHHOBOIO. ABTOpaMH IOKa3aHO, YTO JAHHBIA METO[,
SABILISICH CHIENU(DUYHBIM B OTHOILCHWM WHCYJIMHA, YCTYHAaeT MO TOYHOCTH NPH KOJIMYECTBEHHOH OILeHKe
IJIOTHOCTU OKPACKH TEPEUMCIIEHHBIM BBIIIE METOJIaM, HO BBIMIPBIBAET B CTOMMOCTHOM OTHOUIeHHH. Ero
MPEUMYILECTBOM TAKKE SBJISETCS JOCTATOUYHO KAYECTBEHHAs OKpacka Pa3JIMYHbIX CTPYKTYp NMaHKpeaThye-
CKHX OCTPOBKOB, YTO Ja€T BO3MOXXHOCTh TOYHEE OLIEHUBATh COCTOSIHUE TUCTOCTPYKTYPBI OCTPOBKOB, IIOMUMO
oTpezieNIeHHs coJiep>kaHus B B-kiieTkax JenoHNpOBaHHOTO UHCYJIMHA.
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