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The histochemical characteristic of pancreatic B-cells

It is known that zinc possesses important role in processes of synthesis and formation of the deposited form
of in pancreatic B-cells. Pancreas of many animals as of human contains a large amount of zinc. It is known
also that some of chemicals and drugs capable to interact with zinc in B-cells that result destruction and death
of cells. Authors have investigated the content of zinc in pancreatic islets of rabbit and features of localization
in B-cells. It is established that the main amount of zinc concentrates in B-cells adjoining walls of blood ca-
pillaries through which there is hormone exit in blood. Authors suppose that destruction of pancreatic islets
past intravenous injection of diabetogenic chemicals result for the first of all — destruction of B-cells adjoin-
ing to blood capillaries in islets.
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It is known a important role of zinc on processes of biosynthesis and storage of insulin in B-cells as de-
posited form in the ratio 1:6 of many animals and human [1,2]. A large amount of zinc is revealed in a pan-
creas and his prevalence in pancreatic islets is established [3]. Zinc takes part in metabolism and ensuring
effect of hormones of hypo- physis, adrenal glands, pancreas and prostate [4]. The pancreas, hypophysis, eye
retina, prostate and salivary gland contains a large amount of zinc [5]. It wassupposed that when crystal insu-
lin is released from B-cells, his crystals are dissolved and hexamer dissociates on active monomers of insulin
and ions of Zn® " [4,6]. It was confirmed a important role of zinc in the pathogenesis of experimental diabetes
induced by chemicals formed in B-cells toxic complexes with zinc that result destruction and death of cells
within short period [7].

Aim of work: 1) to reveal zinc ions in B-cells of pancreas of Rats and Rabbits using specific and sensitive
histochemical methods; 2) to investigate ability of zinc of B-cells to interact with diabetogenic chemicals.

Material and methods

In experiences pancreas tissue of adult 12 Rabbits were used. A water-ammonium of Dithizon solution
(DZ) («SERV A», Germany) 46—49 mg/kg and ethanol solution of 8PTSQ (Institute of Pure Reagents, IREA,
Moscow, Russia), 35-39 mg/kg were inje- cted to Rabbits.

DZ as 8PTSQ, a diabetogenic chelat active chemicals possess ability to form color red and green com-
plexes with zinc visible in microscope [8]. Fixation of pancreas tissue in Bouin for 24h and at temperature of
0-5 °C in 70°¢tanol saturated with hydrogen sulfide for staining of zinc in paraffin sections of pancreas.

Frozen section of fresh pancreas tissue were investigated using dark microscopy and for staining of
paraffin sections of fixed pancreas 4 methods were used: acetone solution of 8PTSQ for histochemical stain-
ing of zinc ions in B-cells [9], aldehyde-fucshine method [10] as immunohistochemical and
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diethylpseudoisocyanine methods for staining of insulin [(11]. Intensity of staining and of fluorescence of B-
cells were measured using of histofluorimetric complex [12,13]. To control intact animals equi- valent vol-
umes of physiological solution was injected. Fixation of pancreas at temperature of 0...-5 °C in 70°etanol
saturated with hydrogen sulfide.

8-para (toluenelsulphonilamino) quinoline (8PTSQ)- possess ability to form chelat complexes with Zn"
ions as 1:1. This method of histochemical identification of Zn ions is high specific and very sensitive, allowing
to reveal very low concentrations of Zn ions correspond to 10—""10-* [14]. In ultra-violet light — wavelength
equal of 360-370 nm — the Zn-8PTSQ complex fluoresces as brightly green light complex [8]. Meanwhile it is
necessary to note that these chelat active chemicals possesses high chemical affinity to Zn ions and in the con-
ditions of in vitro formed color chelat complexes Zn-8PTSQ visible at luminescent microscopy and a complex
as Zn-Dithizon (DZ) visible as bright red granules using microscopy in the dark field.

For histochemical fluorescent staining of Zn ions 0,04 % aceton solution of 8PTSQ was used: 3—4
drops of solution placed on sections of tissues for 8-10 sec. following was- hing in the distilled water. Then
sections were investigated using fluorescent microscopy

Preparing of Ditizon solution. For preparation of solution of Ditizon: 30 ml of the distilled water, 0,6
ml of 25 % of solution of ammonia and 400 mg of Ditizon were placed in vessel. Solution was mixed on a
water bath (+70 °C) within 10 min., filtered using of ashless filter. The filtrate contains approxima- tely 1 %
water-ammoniac solution of Ditizon which we used in our researches. Cytochemical indicators measuring of
Zinc ions content were estimated as conventional units [12,13] (c.u.).

Results

Intravenous administration to rabbits and to mice of Ditizon and of 8PTSQ 5 min. later result formation
of specific complexes Zn"- DZ and Zn-8PTSQ visible on frozen sections in B-cells contains a large amount
of zinc (Figures 1.3; 1.5) comparatively with negative reaction for zinc in B-cells of animals with experi-
mental diabetes (Figures 1.2; 1.6). Same result we have received past staining of zinc ions on paraffin sec-
tions of fixed tissue of pancreas. Using of luminescent and light microscopy the intensity of fluorescence and
luminescence were measured on frozen sections past staining by SPTSQ and by Dithizon in compared with
control. The results showed about absence of any significant differences between indicators of intensity of
fluorescence in B-cells past staining by 8PTSQ as of luminescence past staining by Dithizon (1,94+0,12 and
1,88+0,06 c.u.; 1,98+0,10 and 1,924+0,07 c.u.) respectively.

Results of staining of insulin showed that decrease in amount of zinc in B-cells was accom- panied by
decrease in amount of insulin (Figures 1.1; 1.2; 1.7-1.10) and was confirmed by histofluorimetric method
using of immunohistochemical and pseudoi-socyanine methods (1,91+0,04 and 1,07+£0,03 c.u.; 2,05+0,05
and 1,12+0,04 c.u.) respectively.

Analysis of results investigation of insulin and zinc localization in B-cells shown that maximal amount
of insulin as of zinc are localized on the pole of B-cells which contact to blood capillaries in B-cells (Figures
1.1; 1.3). Results of measure of density of staining of B-cells located around capillaries is evidently more
high in compared with intensity of cells located in other part (Figures 1.1-1.4) of islets: insulin (2,64+0,18
and 1,46+0,04 c.u.) and zinc (2,76+0,22 and 1,35+0,08 c.u.). For measuring we have used aldehyde-fucshine
staining and frozen sections of pancreas past injection of Dithizon; magnification as 15x40. Formation of
complex zinc-helator in B-cells located around capillaries past injection of small doses of diabetogenic
zincbinding chelators or at animals with experimental diabetes was especially distinctly observed. The com-
plex zinc-ditizon located in the form of rings around capillaries (Figure 1.4) repeating his borders. Results of
measuring of insulin and zinc content demonstrated that concen- tration as of zinc as insulin almost 2 times
more high in pole of B-cells which contact with capillaries wall (Table, Figure 1).

Table

Localization of insulin and zinc in pancreatic B-cells

Insulin and zinc content in B-cells (c.u.)
N | Animals | Totally in B-cells of hole islet | Part of B-cells contacted ca- Part of B-cells not contacted
pillaries (islet’s central part) capillaries (islet’s central part)
Insulin Zinc Insulin Zinc Insulin Zinc
1 | Intact 1,92+0,07"* | 1,98+0,11 | 2,64+0,18* | 2,76£0,22 | 1,46£0,04 >* 1,35+0,08
2 Diabetes 1,08+0,04 ° 1,02+0,01 1,31+0,24 1,29+0,16 1,03+0,02 1,02+0,02

1,2,3,4 — p<0,005
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Figure 1. Insulin and Zinc in B-
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1.1. Islet of intact Rabbit. Aldehyde-fucshine. Maximal concentration of Insulin (violet color) in B-cells contacted
capillaries wall; x280; 1.2. Islet of diabetic Rabbit. Aldehyde-fucshine. Negative reaction for insulin; x280;
1.3. Islet of Rabbit past injection of Dithizon, 46,3 mg/kg. Maximal concentration of Zinc (red color) in B-cells
contacted capillaries wall; x280; 1.4. Islet of Rabbit past injection of Dithizon, 46,3 mg/kg. Negative reaction for
Zinc; x280; 1.5. Islet of intact Rabbit. Zinc positive reaction with 8PTSQ; x120; 1.6. Islet of diabetic Rabbit.
Negative reaction for Zinc with 8PTSQ; x120; 1.7. Islet of intact Rabbit. Immunohis tochemical staining. Posi-
tive reaction for insulin; x280; 1.8. Islet of diabetic Rabbit. Immunohistochemical staining. Negative reaction for
insulin; x280; 1.9. Islet of intact Rabbit. Pseudoisocyanine staining. Positive reaction for insulin (red fluores-
cence); x120; 1.10 Islet of intact Rabbit. Pseudoisocyanine staining. Decreasing of insulin content in B-cells;
x120

Results show also that aldehyde-fucshine and dithizon methods of staining are more suitable for study-
ing of character localization of zinc and insulin in B-cells. Insulin and zinc formed color violet and red gran-
ules with paraldehyde and with dithizon. Concentration of granules in various parts of pancreatic islets al-
lows to estimate more pre- cisely nature of localization of insulin and zinc in islets as to measure density of
staining. Fluorescent histochemical technics and Victoria-4 method result homogeneous staining of zinc and
insulin and complicates studying of features of localization as of zinc as hormone in islets. Besides, fluores-
cence partially extends to the B-cells located nearby that complicates analysis.

On the base of obtained results we suppose that this part of B-cells contacted capillaries wall past intra-
venous injection of diabetogenic zincbinding chemicals in blood first of all can be destroyed due to 2 rea-
sons: 1) this B-cells first of all contacts to diabetogenic zincbinding chemicals delivered with blood as cells
have direct contact to capillaries; 2) on this pole of B-cells the maximal amount of zinc is collects.
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Yiikpl 0e3iHiH B-xacymanapbIHbIH THCTOXUMUSUIBIK CHIIATTAMACHI

Makanana yiikel Oe3iHiH B-xacymamapelHoa Aemno KyWIeri HWHCYJIMH CHHTE31 JKOHE KaJbINTacybIHAA
MBIPBIIITHIH aTKAPaThIH POJi aca MaHBI3IbI CKECHI OCNTLNl JKOHE OJT KOMIPCY ajJMacyblH KaMTaMachl3 €Tell.
MeIpbIll KONTEreH jKaHyapiap MEH aJaMHBIH B-kacymamapelHIna a3iaraH menmepae kesneceni. KeiiGip
JOpiTiK mpenapartapAslH KYpaMbliHa KipeTiH XUMUSUIBIK 3aTTap KaTapbl B-KacylnalapblHIarbl MBIPBIIIIECH
opekerTecyre OcifiM, HOTIDKECIHIE ONApAblH Oy3bUIyblHA JKOHE [HAa0CTTIH TYybIHAAyblHA OKelemi.
ABTOpIApIbIH 3ePTTEYiH/Ie MTAHKPEATUT apalllibIKTapbIHIAFbl MBIPBIII MOJILIEp] JoHe B-xkacyianapbeiHaarst
IIOFBIPJIaHy EpeKIIeNiri KepceTiireH. MBIPBIITHIH KONTEreH MeJepi WHCYJMHMEH KelIeHIi Typhe
B-kacymranapeinia KUHAKTAIAThIHBI KOHE KaH KalWJULIPIapbIHBIH KaObIpFara jkKaHaca OpHANachIl, KaHFa
TOPMOHHBIH O6JIIHYiH KaMTaMachl3 €TETiHI aTalblll KOPCETUIreH. ABTOpJIap XHMUSUIBIK IHA0CTOTCHIIK
3aTTap/IbIH KaH apKbUIbI OTYiHIE apalIbIKTaP IBIH XKONUBUTYBI OIpiHII Ke3eKTEe apasliblK KaObIPFalapbIH/aFbl
KaH KalnwUBIpIaphlHa JKaHaca OpHAJNACKaH B-kacylianapeiHbiH — Oy3bUTYBIHAH — GacTalaThIHIBIFbIH
JIQJIETIICTCH.

I'.T". Metipamos, K.-JI. Konepr, B.W. Kopuun, A.A. Kukumbaesa, E.M. Jlaprommna,
®.A. Munny6aesa, A.P. Anuna, A.K. Illait6ek, B.C. Abykenosa, I'.O. XKy306aega,
K.A. Xymamesa, C.C. Toip:xanoBa, FO.M. Hazaposa

I'mcroxumuyeckas XapaKTepucCcTuKa B-kierok nonmenynoqﬂoﬁ KeJ1e3bl

LIMHKY NPUHAIUISKHUT BaXKHas POJIb B IIPOLECCAX CHHTE3a U (POPMUPOBAHHS JAECTIOHUPOBAHHON (OPMBI HHCY-
JHMHA B B-KieTkax mopKemymouHON keesbl, 6marofaps yeMy oOeclieunBaeTcsl Perysinus yrieBogIHOTo 00-
MeHa. L[MHK COJEp)KUTCSI B 3HAYMTENBHBIX KOJIMYECTBAX B B-KieTkax MHOTMX JKHBOTHBIX M 4YeEIOBEKa.
Psn xuMmudeckux BelIECTB, B TOM YHCIIE ABIIIOIUXCS KOMIOHEHTaMH HEKOTOPBIX JIGKAPCTBEHHBIX IIpernapa-
TOB, CIIOCOOHBI COEIAMHATRCS C IIHKOM B B-KileTkax, IPHBOIS K UX Pa3pyLICHUIO W Pa3BUTHIO quabera. AB-
TOpaMH HUCCIENOBAHBI COICPKaHNE IMHKA B IIAHKPEATHIECKUX OCTPOBKAX M OCOOCHHOCTH JIOKanu3anuu B B-
KJIeTKaX. ¥ CTaHOBJICHO, YTO HanOOJIbIIee KOJINIECTBO IMHKA B BHJIE KOMIUIEKCA C HHCYJIMHOM HaKaIUTUBACT-
cst B B-kneTkax, MpUMBIKAIOIUX K CTEHKaM KPOBEHOCHBIX KaMMJUISIPOB, Yepe3 KOTOPbIE MPOUCXOAUT BBIXOT
TOPMOHA B KPOBb. ABTOPBI MOJAraioT, 4TO Pa3pyIIeHHE OCTPOBKOB NpPH MOMATaHUU XHMHUYECKUX AnabeTo-
TeHHBIX BEILIECTB Uepe3 KPOBb HAUMHAETCSA B MEPBYIO OYEpe/b C pa3pylleHus] B-KIeToK, NPHUMBIKAIOUINX K
CTEHKE KPOBEHOCHBIX KalMUIIPOB B OCTPOBKAX.
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