STATE OF THE ENDOCRINE PART OF THE PANCREAS
AFTER ITS RESECTION DURING PARABIOSIS
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The reaction of the endocrine part of the pancreas to parabiosis and its regeneration after
resection of the gland during parabiosis were investigated. Nonsyngeneic parabiosis was
found to have a marked effect on this part of the gland, manifested by a considerable in-
crease in mitotic activity and in the quantity of islet tissue of the gland compared with
acinar tissue. Syngeneic parabiosis had a less marked action on the endocrine part of the
gland. After a certain time evidence of destruction began to appear in this part of the
gland also, but it was weaker than in the exocrine part.

Previous papers contained data on reparative processes in the exocrine part of the pancreas during
parabiosis. Regeneration was shown to exhibit certain special features which depended on the conditions
of parabiosis.

The present paper gives the results of a study of regeneration of the endocrine part of the pancreas
after resection during parabiosis.

If it is remembered that during nonsyngeneic parabiosis an immunologic reaction develops in the
partners, the study of the state of the endocrine part must be particularly interesting because most endo-
crine glands are known to participate in the immunologic reaction [3, 5]. However, no data on the state of
the endocrine part of the pancreas during immunogenesis could be found in the literature. No reference
to the study of regeneration of the islets of Langerhans during parabiosis likewise could be found in the
literature, '

EXPERIMENTAL METHOD

Three series of experiments involving celomic parabiosis were carried out on male mice. At the
time of union, the splenic part of the pancreas (about 40% of the total tissue) was resected from one partner.
At each time of observation five to eight pairs of mice were used inthe experimental and control series.
Series A was concerned with parabiosis of syngeneic CBA mice and resection of the gland in one partner.
Series B was concerned with parabiosis in CBA mice with (CBA x C57B1/6y)F; hybrids and resection of the
gland in the CBA partner. Series C was concerned with the same type of parabiosis but resection of the
gland from the hybrid partner. The following controls were set up: 1) single mice with resection of the
gland; 2) parabiotic partners without resection of the gland; 3) single mice of the same age without resection
of the gland. Sections 7 p in thickness were stained with hematoxylin—eosin, with aldehyde—fushein and
counterstained by Halmi's method, and impregnated with silver by Gomori's method. Brachet's and Feul-
gen's reactions were carried out, The degree of regeneration of the islets was determined from their
morphology, their size, and the ratio between their area and that of the exocrine part of the gland (the
Richardson-Young index), mitotic activity, and the dimensions of the cells and nuclei.
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Fig. 1. Ratio between endocrine and exocrine parts of the pan-
creas in parabiotic mice after its resection: A) syngeneic para-
biosis; B) nonsyngeneic parabiosis, resection of gland in CBA
partner; C) nonsyngeneic parabiosis, resection of the gland in Fy
hybrid partner. 1) Resected gland of partner; 13‘) intact gland of
partner after resection; 2) resected gland of single mouse; 3) in-
tact gland of single mouse; 4) intact gland of CBA partner; 4%) in-
tact gland of F, hybrid partner. Abscissa, days after operation;
ordinate, ratio between endocine and exocrine parts of gland.
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Fig. 2. Area of islets of Langerhans of pancreas in parabiotic
mice after its resection (in conventional units). Ordinate, area
of islets. Remainder of legend as in Fig. 1.
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Fig. 3. Area of islet cells of pancreas of mouse partners after
its resection during parabiosis. Ordinate, area of cells (in 2.
Remainder of legend as in Fig. 1.

EXPERIMENTAL RESULTS

Regeneration of the endocrine part of the pancreas after its resection during parabiosis differed ap-
preciably from its regeneration in single mice. In the resected gland of single animals regeneration of the
islet tissue took place by the end of the 2nd week (Fig. 1), while subsequently the ratio between the endo-
crine and exocrine parts was a little higher than in the control intaet animals of the same age. In the case
of syngeneic parabiosis (series A) restoration of the quantity of islet tissue was observed on the 10th day,
i.e., sooner than in the resected gland of single mice.

Under the conditions of nonsyngeneic parabiosis (series B and C) regeneration of the endocrine part
took place much more actively, especially in the resected gland of the hybrid (series C). The Richardson-
Young index returned to normal much earlier in nonsyngeneic parabiosis than in syngeneic and in the re-
sected organ of the single mice. Later there was a gradual increase in the amount of endocrine tissue of
the gland, most marked in the gland of the hybrid (Fig. 1, series C). Intensive growth of the endocrine ele-
ments led to a disturbance of their guantitative ratio with the exocrine part toward the end of the period of
observation. The ratio between the islet-cell and acinar portions of the gland in nonsyngeneic parabiosis
was significantly higher than in the resected organ of syngeneic partners and of the single animals (P<0.01),
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In the intact partner during nonsyngeneic parabiosis the Richardson~Young index was significantly
higher than in the control, as was seen most clearly in series B, where the intact mouse was the hybrid
(P<0.01). In syngeneic parabiosis the quantity of islet tissue was not increased in the intact partner com~
pared with the control (P= 0.2).

The results are in agreement with a change in mitotic activity in the islet cells of these animals [6].
The mitotic index was higher in nonsyngeneic parabiosis both in the resected gland and in the intact organ
of the partner. The proliferation of the endocrine cells and the marked increase in the gquantity of islet
tissue were more conspicuous not only after resection of the gland during parabiosis, but also in the con-
trol, in intact nonsyngeneic partners without injury to the gland, when the parameters studied were higher
than in the resected gland of the single animal.

The dimensions of the islets in the resected gland during parabiosis were increased much more than
in the control after resection of the gland in the single animal. However, in syngeneic parabiosis the mean
area of the islet was smaller than in the nonsyngeneic partners (Fig. 2; P<0.05 and <0.01). In series A
and the control the islets reached their largest size by the 14th day, while during nonsyngeneic parabiosis
the highest value of the mean area of the islets occurred sooner (before the 10th day; see Fig. 2, series B
and C). In later periods, a slight decrease in the mean area of the islets took place in the resected gland
of the parent (series B), whereas in series C, in which the gland of the hybrid was resected, there was no
visible decrease. In all series of experiments an increase in the mean size of the islets was observed in
the intact partner compared with the intact single animal, but in syngeneic parabiosis the differences were
not significant.

During parabiosis the islets in the resected gland and in the intact organ of the partner appeared
heterogeneous. Some of them contained degranulated pale cells and a hardly distinguishable capillary net-
work, while others were intensely stained; they contained large DNA-rich nuclei, and their capillary net-
work was dilated.

Changes in the size of the cells and nuclei differed under the different experimental and control con-
ditions. In single mice the highest value of the mean area of the cells and their nuclei was found by the 16th-
20th days. During parabiosis the largest cells were observed in series B (Fig. 3) in the intact F; hybrid
partner on the 6th day of the experiment,

These experiments demonstrated the marked activating effect of parabiosis on regeneration of the
endocrine part of the pancreas. Evidence in support of this conclusion is given by the marked prolifera~
tion of the endocrine cells and an increase in the quantity of islet tissue,

Considering that in both series (B and C) with nonsyngeneic parabiosis the most marked increase in
the endocrine tissue was observed in the gland of the hybrid, this suggests thatthe immunologic reaction
to the endocrine partof the hybrid's gland has a definite effect. Indirect confirmation of these results is
given by the observations of Lambert and Frank [13] who described higher proliferative activity in allo-
grafts than in autografts,

Investigations have shown [1, 9-11, 14, 15] that antibodies and antigens, in a certain concentration,
can induce cell division. The stimulant action of immunization has been shown by Isfan [12]. Meanwhile
the present experiments indirectly confirm data in the literature that only low concentrations of antibodies
have a growth~stimulating effect, for during the period of intensive immunogenesis the indices of regenera~
tion were stabilized or lowered.

The marked pathomorphological reaction of the endocrine part of the pancreas of parent mice on their
parabiosis with hybrids is interesting. By contrast with the acinar part, no marked changes of a destructive
character were observed, but frequently by the 10th-13th day degranulated and vacuolated cells were ob-
served in some islets, Data on changes in the organs of parents during their parabiosis with hybrids have
been published [5, 7, 8]. Lymphocytes of the hybrids, received by the parents in the early stages of para-
biosis, probably acted as inducers of proliferation of the gland cells, in agreement with the growth-stimulat-
ing action of lymphocytes sensitized by operation by Babaeva et al. [2]. At a later period of parabiosis their
effect was harmful to the parent organism.
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