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ULTRASTRUCTURAL ANALYSIS OF THE EFFECT
OF ALLOXAN ON REPTILIAN PANCREATIC CELLS

V. V. Yaglov UDnc 612.34.014.2.014.46:547.854.6 +
616.379—008.64—@92.9—02:547.854.6]—091.8

Intraperitoneal injection of alloxan into terrapins Testudo horsfieldi and Clemmys caspica in a
dose of 300 mg/kg caused destructive and metabolic changes in cells of botll the endocrine and
exocrine parts of the pancreas. The granular cytoplasmic reticulum in the acinar cells and the
mitochondria in the centroacinar cells underwent focal destruction. Hydropic degeneration de-
veloped in the B cells. Deposition of glycogen was found in all cells and nerve fibers and was
abundant in the centroacinar and mucoid cells.

KEY WORDS: pancreas; alloxan; morphological and metabolic changes.

Development of the seusitivity of the insular system of the vertebrate pancreas to diabetogenic sub-
stances is a problem in comparative endocrinology that has received little study. A previous investigation
[1] showed that injection of alloxan into amphibians leads to a series of morphological changes in the pancreas
(degranulation, edema of the secretory granules, activation of the lysosomes) not only in the B cells, but also
in the acinar and acino-islet cells. The action of alloxan on the reptilian pancreas, however, has heen incom-
pletely studied. Most attention has been paid so far to the B cells [4-6].

The object of this investigation was to continue the study of the effect of alloxan on pancreatic structures.

EXPERIMENTAL METHOD

A 3% solution of alloxan was injected intraperitoneally in a dose of 300 mg/kg into the terrapins Testudo
horsfieldi and Clemmys caspica. The pancreas was investigated 1, 2, 3, 5, and 7 days after its injection.
Pieces of pancreas for electron microscopy were fixed in 3% gluteraldehyde solution and then postfixed in
Millonig' s mixture at pH 7.4, dehydrated in alcohols of increasing concentration, and embedded in Durcupan.
Sections stained by Reynolds' method were examined in the UEMV-100K electron microscope.
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Fig. 1. Ultrastructural changes in pancreatic cells of T. horsfieldi caused by alloxan: a) focal
destruction of tubules of cytoplasmic reticulum of an acinar cell (24 h after injection of alloxan;
25,000x); b) myelination of mitochondria (arrow) and marked glycogen infil{ration of a centro-
acinar cell (7 days after injection of alloxan; 40,000x); c) hydropic vacuole and deposition of
glycogen in a B cell (7 days after injection of alloxan; 15,000x); d) moderate glycogen deposi-
tion (arrows) in cytoplasm of an A cell and neuroplasm of a nerve fiber (7 days after injection
of alloxan; 13,000x). GCR) Granular cytoplasmic reticulum; ZG) zymogen granule; M) mito~
chondrion; HV) hydropic vacuole; AC) A cell; NF) nerve fiber; N) nucleus.

EXPERIMENTAL RESULTS

The pancreas of T. horsfieldi and C. cagpica is a compact organ with a lobular structure. Its exocrine
part is a complex tubular gland, the terminal portions of which are formed by numerous acinar cells and soli-
tary centroacinar and mucoid cells. The acinar cells have a well developed granular cytoplasmic reticulum
and contain comparatively large mitochondria and zymogen granules at differentstagesof maturity. The
mucoid cells differ from the acinar cells in their less well developed cytoplasmic reticulum and their smaller
mitochondria and secretory granules. fl‘he centroacinar cells have comparatively small mitochondria and
poorly developed organelles. The endok:rine part of the pancreas is structurally organizedin the form of pan-
creatic islets, consisting of A, B, and D cells. Besides pancreatic islets, bands of A cells or individual cells
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are also found in the pancreas. In the periinsular zone acino-islets A and D cells (by the classification of
Yaglov and Eletskii, 1975) are frequently found. Details of the ultrastructural organization of the endocrine
and acino-islet cells were described previously [2, 3].

Injection of alloxan caused reactive changes in both the exocrine and the endocrine parts of the pan-
creas. The tubules of the granular cytoplasmic reticulum in the acinar cells were sharply dilated. In some
cells local loss of ribosomes in the tubules of the cytoplasmic reticulum as well as their local destruction
took place (Fig. 1a). Besides damage to the cytoplasmic reticulum, sometimes pyvcnosis of the nucleus was
observed in the acinar cells, with the appearance of large phagosomes and, less frequently, of glycogen de-
posits in the cytoplasm. The changes described in the acinar cells were mosaic in character. The morpho-
logical changes in the centroacinar and mucoid cells were rather different in character. Death and myelina-
tion of some mitochondria and abundant deposition of glycogen in the cytoplasm were observed (Fig. 1b}. The
most sensitive of the endocrine cells to alloxan were the B cells. At different times of the experiment (1-2
days after injection of alloxan) diffuse pallor of the matrix of the cytoplasm as a result of edema was observed
in some B cells, whereas later (after 7 days) only large hydropic vacuoles containing a few clumps of glycogen
could be found in the cytoplasm. In this period the intercellular spaces of the B cells were very slightly
widened and filled with osmiophilic material of moderate electron density (Fig. 1c). Deposits of glycogen also
were found in the A cells, nerve fibers, and their endings (Fig. 1d),

When these data are assessed it must be recalled that writers of all papers published have described
changes in the B cells only [4-6]. They showed that these cells responded to injection of alloxan by liberating
secretory granules, and in the later stages they developed destructive changes leading to death of the cell. We
found, however, that in reptiles not only the B cells but also other pancreatic cells are sensitive to alloxan.
However, the changes in these cells varied in character. In the acinar cells destructive changes were found in
the protein-synthesizing apparatus (the granular cytoplasmic reticulum). Injury to this structure evidently
caused secondary activation of lysosomes with the object of reutilizing the destroyed cell structures. In the
cenfroacinar and mucoid cells there was some damage to the energy system of the cell (mitochondria) and sub-
stantial disturbances of carbohydrate metabolism, as shown by the considerable accumulation of glycogen in
their cytoplasm. The most pronounced feature in the B cells was hydropic degeneration, whereas the dis~
turbances of carbohydrate metabolism were less severe.

It can thus be concluded from these results that alloxan acts not only on the B cells but also on other
structures of the pancreas. Each type of cell is characterized by its own morphologiaal and metabolic changes.
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