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may be explained by a predominance of factors
stimulating cell proliferation and thus making the
cells insensitive to the inhibitors.

From the results of the experiments it -can be
concluded that the sensitivity of kidney cells remain
practically unchanged from pubescence to old age, in
contrast to the liver cells and vaginal epithelium,
which exhibit a distinct age dependence [5, 11]. The
constancy of the kidney cells’ sensitivity in mature
and old animals allows the assumption to be made
that at this regulatory level the organism controls the
proliferation with a sufficient stability.
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One of the most promising ways of regulating the
regeneration processes is to utilize natural endog-
enous humoral modulators or to stimulate their syn-
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thesis in the organism. This aspect of the problem
has been studied in most detail with regard to liver
regeneration [1,2,5]. At the same time, the role of
humoral factors in the initiation of reparative regen-
eration of the pancreatic endocrine tissue is poorly
understood.
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injection of alloxan in a dose of 200
mg/kg. After 7 days the animals were
divided into 3 groups. The animals of
the first group received iv. injections
of 5 ml/kg serum obtained from rab-
bits with acute pancreatitis 4, 12, and
24 hours after mechanical trauma of
the pancreas; the second and third
groups were injected with serum from
sham-operated and intact rabbits, re-
spectively. The serum was injected once
a day during 3 days. The animals were
killed by air embolization 1, 3, 7, 14,
or 21 days after the last injection. His-
tological slices of the pancreas were
stained with plain (hematoxylin and
eosin, iron hematoxylin) and histoche-
mical (aldehyde fuchsin, Phenaph dye
[3], methyl-green - pyronin after Bra-
sheugh) dyes. The mitotic index (MI)
(in %o) was estimated and the fasting
level of glucose was determined in the
blood by the orthotoluidine method and
in the urine by the semiguantitative
Glucotest method.

RESULTS

The biochemical and morphological
changes observed 7 days after alloxan
injection point to the development of
acute diabetes mellitus. Hyperglycemia
durng fasting reaches 27.5 mmol/liter
(the normal value is 4.3 mmol/liter),
glucosuria being 6.5%. In the pancre-
atic islets dystrophy and necrosis of the
B-cells are observed. The cytoplasm is
condensed, the specific granulation dis-

Fig. 1. Morphological changes in the pancreatic islets in rabbits with alloxan —induced
diabetes after injections of serum. a) 7 days after alloxan injection without serum
treatment (necrosis of B—cells); b) 24 hours after 3 injections of 12—hour serum
(metaphases of endocrine cells); ¢) 7 days after injection of 12 —hour serum (newly
formed associates of B—cells), d) 21 days after injection of 12~hour serum (B—
cell formation in the acini). Staining with hematoxylin and eosin (g, b} and aldehyde—

fuchsin after Gomori (¢, d); magnification: a, ¢) 280; b, d} 630.

The aim of the present study was to investigate
the role of serum factors from animals with acute
pancreatitis in the regulation of B-cell regeneration in
alloxan-induced diabetes mellitus.

MATERIALS AND METHODS

Forty seven male and female Chinchilla rabbits weigh-
ing 2.0-2.5 kg were used for the experiment. Experi-
mental diabetes was induced by single subcutaneous

appears, and the nuclei undergo pycno-
sis and rhexis. The chains of B-cells
break up, and their connections with
hemocapillaries are broken. A large
number of B-cells cord undergo lysis,
accompanied by the formation of an amo-
rphous unstructured mass (Fig. 1, a).

When rabbits are injected with serum from intact
or sham-operated animals, no stimulation of the regen-
eration processes is observed at any of the time points.
The intensity of proliferation varies from 0.01 to
0.04%o, which is typical for incretory cells of the in-
tact adult organism. Histological changes in the islet
apparatus are identical to those observed in diabetes
mellitus in untreated animals.

Serum from the animals with mechanical trauma
of the pancreas exhibits a stimulatory effect on B-cell
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regeneration. This effect was found to depend on a
number of factors: 1) the number of injections; 2)
the time elapsing after the trauma; 3) the time after
serum injection. The question whether the serum ex-
hibits a species specificity merits special attention.

Only the first 2-3 injections of serum obtained
one day after the pancreatic trauma possess a stimu-
latory effect. Increasing the number of injections up
to 5 is not accompanied by enhancement of the
mitotic activity.

The most pronounced stimulatory effect was ob-
served one day after the last injection, the maximum
being achieved with 12-hour serum (Fig. 1, b).
Twenty-four hours after serum injection the mitotic
activity of B-cells was 2.10%o with 4-hour serum and
2.15%0 with 12-hour serum. The lowest effect was
observed with 24-hour serum (MI as low as 1.13%o).
The above differences became more pronounced dur-
ing the subsequent period characterized by a weak-
ening of the serum effect. For the injection of 4- and
24-hour serum, MI dropped to the control value as
soon as on the 3rd day, whereas with 12-hour se-
rum this index remained elevated as long as 7 days
after the injection (1.09%. and 0.76%o on the 3rd and
7th day, respectively). As well as by the morphologi-
cal data, the beneficial effect of the serum used is
indicated by the glycemia level. In control animals with
diabetes the blood glucose level steadily rose during the
whole period of the experiment. The injection of se-
rum from animals with pancreas trauma caused its
stabilization and reliable reduction from the Sth to the
14th day to a constant value (16.5+1.8 mmol/liter).

At later stages of the experiment the B-cell mi-
totic activity decreases to control values. However,
the compensatory processes in the insular tissue still
continue. Among the islets small ones are predomi-
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nant. Many of the islets consist solely of B-cells (Fig.
1, ¢); they are variously shaped and are often situ-
ated in acini of the exocrine part of the pancreas.
The constant presence of cells with specific aldehyde-
fuchsinophilic granulation in the acini (Fig. 1, d)
and intercalary ducts suggests a pronounced acino-
insular transformation in the pancreas of the experi-
mental animals.

Thus, the rabbit serum collected after mechani-
cal trauma of the pancreas possesses a short-term
stimulatory effect on the proliferation of B-insulocytes
surviving under conditions of alloxan-induced diabe-
tes mellitus. This effect is maximally pronounced
during the first 24 hours after 3 injections of 12-hour
serum. At later times, the compensatory processes,
appearing as acino-insular transformation, become
predominant, while the mitotic activity is reduced.
The nature of the stimulatory factors-may be related
either to the pancreatic hormones insulin and
glucagon [4,6], or to immunomodulatory factors ap-
pearing in the blood upon the loss of or injury to
an organ, as was shown under conditions of hepatec-
tomy or toxic injury to the liver [1, 2].
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