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Introduction
For investigations of effects of various chemicals or drugs on 

pancreatic β-cells it is preferably to use the tissue culture method 
of isolated pancreatic islets (PI) which possess two important 
advantages in compared with model in vivo: 

a) It is possible to investigate direct effect on β-cells; 

b) Opportunity to investigate effect of precisely defined 
concentrations of studied substance directly on the PI. We 
propose improvements of fixation, paraffin embedding and 
staining of sections of isolated pancreatic islets, which can 
significantly to improve the results.

Material and Methods
16 neonatal rats 4-5 days old and 6 adult rats were used. 

Method of isolation of PI [1] from pancreas tissue was 
used: 

a) Pancreas of rats were treated by 2% solution of collagenase 
in Hanks solution 3 times for 3 minutes at temperature of +370C 
and pH = 7.33-7.40; 

b) Washing in cold Hanks solution for 30 seconds 3 times; 

c) Separation in the density gradient of Dextran or manual 
selection of islets; 

d) Washing in Hanks solution for 1 min. 2 times; 

e) Visual manual selection of isolated PI; 

f) Centrifugation 400-500 rpm per min.; 

g) Cultivation in medium 199 +5% bovin serum + 5.5% 
glucose for 6 hours; 

h) Fixation in Bouin liquid (picric acid sol.30 ml +40% 
neutral formalin 10ml + acetic acid 2 ml) for 45-60 minutes 
(24h fixation of pancreas tissue); 

i) Wash in 700 alcohol 2 times; 10) fill in paraffin; 

Staining of Paraffin Sections by Histochemical Methods 
for Staining of Insulin and Zinc-Insulin Complex in 
β-Cells as: 

1) Aldehyde-fuchsine method; 

2) Fluorescent Diethylpseudoisocyanine method 

3) Immunohistochemical methods; and 

4) High specific for Zinc fluorescent method of staining by 
8PTSQ (8-para (toluenesulhonylamino) quinolin [2-10].

Recommendations for Procedure of Embedding of PI in 
Paraffin: 

a) Liquid paraffin is poured into a plastic tube (diameter 1 
cm, height -2 cm) in a water bath at 560C; 
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b) To collect suspension of PI into a pipette (or 1-2 ml 
syringe); 

c) Lower the end of the needle of syringe into paraffin at the 
level of 0.3-0.4 cm from the bottom of the tube;  Slowly perform 
2 actions: 

i. Squeezing the suspension into a tube with paraffin; 

ii. Simultaneous slow raising of syringe up to the level of 0.5 
cm from the top of the tube; 

d) Then remove the tube from the water bath.

Thanks to this Technology: 

1) Islets are evenly located over the entire height of the 
paraffin block; 

2) It is possible maximally prevent formation of air bubbles 
in the paraffin near the islets

Reagents
Collagenase (Boehringer Mannheim GmbH, Germany); 

Diethylpseudoisocyanine (SERVA, Germany); Aldehyde-fuchsine 
(MERCK, Germany;) kits from DAKO for immunohistochemistry of 
insulin; 8PTSQ (Institute of High Pure Reagents, Moskva, Russia)

Method of staining of insulin in β-cells of PI by Aldehyde-
fuchsine histochemical technic our modification [2-5]

1) Deparaffinization of sections in xylene 2 min; 

2) Xylene (2)- 2 min; 

3) abs. alcohol 1000 - 1 min; 

4) alcohol 800- 2 min; 

5) Water – 2 min; 

6) Oxidation by KMnO4 - 2 min; 

7) 2% solution of oxalic acid until discoloration; 

8) dist. water - 2 min; 

9) Aldehyde fucshine - 5-6 min; 

10) 70o acidified alcohol  (1) – dif- ferentiation; 

11) 70° acidified alcohol 2-differentiation; 

12) dist. water - 3 min; 

13) dist. water - 3 min; 

14) abs. alcohol 1000 - 5 min.; 

15) abs. alcohol 1000 -3 min; 

16) xylene - 2 min; 

17) balm. 

Result
violet color of granules of insulin in β-cells (Figure 1.1) 

Figure 1:
 1. Intact isolated pancreatic islet. Staining by Aldehyde-fucshine. Violet color of insulin in β -cells; x280; 
2. Intact isolated pancreatic islet. Staining by Diethylpseudoisocyanine. Red fluorescence of insulin in β-cells; x140; 
3. Intact isolated pancreatic islet. Staining by Immunohistochemical technic. Br own color of insulin in β-cells; x280; 
4. Intact isolated pancreatic islet. Staining by 8PTSQ: intensive green fluorescence of Zinc-ions in β-cells; x140.

Method of Staining of Insulin in β-cells of PI by Fluorescent 
Diethylpseudoisocyanine Histochemical Method [6,7]

1) Deparraffinization in xylene 2 min; 

2) xylene (2)- 2 min; 

3) abs. 1000 – 1 min; alcohol - 5 minutes;

4) alcohol 900 4-5 min; 

5) 80° alcohol - 5 min; 

6) water - 2 min; 

7) oxidation by KMnO4 - 2 min; 

8) 2% solution of oxalic acid - until bleaching; 

9) dist. water - 5 min; 

10) 0.4% aqueous solution of Diethyl-pseudoisocyanine 
chloride -18-20 min in refrigerator at +40Celsius; 

11) 70° acidified alcohol – differentiate; 
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12) rinse in 2 portions of cold dist. water and store in 
refrigerator for 2 hours at +40 Celsius; 

13) fluorescent microscopy (wavelength 360-370 nm; yellow 
excitation light filter on the lamp; locking filter on the eyepiece). 
Result: bright red fluorescence of insulin in β-cells (Figure 1.2).

Staining by Immunohistochemical method using of anticorps 
for insulin, a component of kits for insulin staining [8] (Figure 
1.3). Thus, the proposed improvements of selection and handling 
of isolated islets as fixation, embedding in paraffin and staining of 
sections of tissue make it possible to obtain high-quality histological 
sections of isolated pancreatic islets.

Conclusion
1) Preferable is using of Bouin liquid for fixation of isolated 
pancreatic islets within 45-60 min.

2) Using of our technical recommendations for embedding 
of isolated islets into paraffin prevent: 

a. Setting of islets at the bottom of paraffin block;

b. Forming of air bubbles in paraffin.

3) We recommend additional wash of islets in cold Hanks 
solution 2 min. after final manual selection.
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