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An extremely interesting aspect of the development of effective methods of treatment of 
diabetes is culture of the pancreatic islet cells which produce insulin, with a view to their 
transplantation into diabetics. In recent years several Soviet and other researchers [1-13] 
have described ways of obtaining and culturing pancreatic cells of experimental animals and 
of human embryos and cadavers. However, primary trypsinized cultures of islet cells remain 
viable only for a short time [i, 4, 7]. As a rule aging and death of primary cultures could 
not be prevented. 

The aim of this investigation was to study whether cultures of pancreatic B-cells can be 
preserved for a long time by subculture and to study their morphology and function at differ- 
ent stages of culture. 

EXPERIMENTAL METHOD 

Subcultures of B-cells were obtained from primary cultures of guinea pig pancreas. Pri- 
mary trypsinized monolayer cultures of guinea pig pancreatic islet cells were obtained by the 
method in [2, 5], using collalytin of Soviet origin. The monolayer thus obtained was removed 
with 0.02% Versene solution. The cells were sedimented by centrifugation at i000 rpm, resus- 
pended in medium, and seeded in a dose of 5 • 105 to 6 • 105 cells/ml. To subculture the is- 
let cells a nutrient medium consisting of equal parts of medium 199, 0.25% lactalbumin hydro- 
lysate, and 20% bovine serum was used. Glucose was not added to the nutrient medium. The me- 
dium was changed every 2-3 days. Functional activity of the pancreatic B-cell subcultures was 
determined by the addition of 300 mg% glucose to the medium. The insulin concentration in the 
culture media was determined by a radioimmunologic method. Cytologic study of pancreatic is- 
let cell subcultures grown on slides was carried out after fixation in Bouin's solution fol- 
lowed by staining with hematoxylin and eosin and aldehyde-fuchsine. 

EXPERIMENTAL RESULTS 

Vital microscopy of the islet cell aultures of the first passage after 24 h revealed ad- 
hesion and spreading of the cells over the surface of the glass. On the 3rd-4th day the pan- 
creatic islet cells were proliferating and joined together by cytoplasmic processes. On the 
5th-7th day of culture, intensive growth had led to the formation of a monolayer consisting 
of epithelial-like polygonal cells and single fibroblast-like cells (Fig. i). The cells were 
tightly packed together. On examination of permanent preparations under the light microscope 
the nuclei of the B-cells usually were round and contained 1-3 nucleoli. The cell cytoplasm 
was finely granular and eosinophilic; basophilia wereobserved in the perinuclear zone. By 
changing the growth medium regularly the islet-cell culture after the first passage could be 
maintained for 30-40 days. Similar times of survival have been reported by other workers for 
primary trypsinized cultures [i, 4, 7]. An attempt to maintain B-cells longer in vitro with- 
out reseeding led to subsequent development of destructive processes in the culture, followed 
by death. 

The 30-day-old subcultures were found to be capable of reseeding, although the new mono- 
layer formed later rather than after reseeding of cultures 4-7 days old. Accordingly, the 
subsequent passages were begun on the 25th-30th day of growth of the culture. 
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Fig. 1 Fig. 2 

Fig. i. Monolayer culture of guinea pig pancreatic islet cells (second passage) grow- 
ing in medium without glucose. Hematoxylin--eosin, 280 x. 

Fig. 2. Monolayer culture of guinea pig pancreatic B-cells (fifth passage). Alde- 
hyde-fuchsine, 280 x. 
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F i g ,  3. I n s u l i n  l e v e l  i n  s u b -  
culture of B-cells after first 
to sixth passages. Ordinate, 
insulin concentration in cul- 
ture medium (in microunits/ml). 
Unshaded columns -- in medium 
without glucose, shaded col- 
umns --medium after addition 
of 300 mg% glucose. 

The time course of development of the subcultures of guinea pig pancreatic islet cells 
from one passage to the next was largely similar with that of the primary trypsinized culture. 
However, there were also some differences. In the course of transplantation the fibroblast- 
like cells were eliminated and at the fifth passage the monolayer consisted entirely of epi- 
thelial-like cells. On staining with aldehyde-fuchsine, positively stained granules could be 
seen in the cell cytoplasm (Fig. 2). The number of these cells in the subculture amounted to 
90%, unlike in the primary culture, in which there were up to 30% of fibroblast-like cells 
[2]. By regular passage it is thus possible to obtain a culture with a higher content of epi- 
thelial-like B-cells. The number, size, and arrangement of the aldehyde-fuchsine-positive 
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granules in these cells, incidentally, varied evidently because of differences in the physio- 
logical state of the cells. After addition of glucose to the medium degranulation and vacuo- 
lation of the cells were observed. 

The results of determination of insulin production by the subcultured pancreatic islet 
cells by a radioimmunologic method after successive passages are given in Fig. 3. It will be 
noted that islet-cell function was preserved after the successive passages, and varied only 
within narrow limits (18-32 microunits/ml) after glucose loading (300 mg%). This can be ex- 
plained by the different density of the monolayer in the subcultures. 

The guinea pig pancreatic B-cells were maintained in culture for 180 days, having gone 
through six passages. The phenomenon of such prolonged preservation of insulin-producing 
ability of the B-cells in vitro calls for further special study. 

The results of these experiments are noteworthy because they show that a more homogenous 
population of B-cells can be obtained by regular passages. Preservation of viable, function- 
ally active pancreatic islet cells for 6 months also offers the possibility of accumulating 
them in sufficient numbers for clinical purposes and for experimental research in transplan- 
tology. 
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