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U L T R A S T R U C T U R A L  A N A L Y S I S  OF T H E  E F F E C T  

OF A L L O X A N  ON R E P T I L I A N  P A N C R E A T I C  C E L L S  

V. V. Y a g l o v  UDC 612.34.014.2.014.46:547.354.6 + 
616.379-008.64-(~92.9-02:547.854.6]-091.8 

Intrape:rttoneal injection of alloxan into terrapins  Testudo horsfieldi and Clemmys easpiea in a 
dose of 300 mg/kg  caused destruct ive and metabolic changes in cells of borg the endocrine and 
exoerine par ts  of the pancreas .  The granular  cytoplasmic ret iculum in the;actnar cells and the 
mitochondria  in the cent roacinar  celts underwent focal destruction.  Hydroptc degeneration de- 
veloped in the B cei ls .  Deposition of glycogen was found in all ceils and nerve fibers and was 
abundant in the cent roac inar  and mucoid cells. 

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

Development of the sensit ivity of the insular sys tem of the ver tebrate  pancreas  to diabetogenic sub- 
s tances is a problem in comparat ive endocrinology that has received little study. A previous investigation 
[1] showed that injection of alloxan into amphibians leads to a ser ies  of morphological  changes in the pancreas 
(degranulation, edema of the s ec r e to ry  granules,  activation of the lysosomes)  not only tn the B cells, but also 
in the acinar and actno+islet ceils.  The action of alloxan on the repti l ian pancreas,  however, has been incom- 
pletely studied. Most attention has been paid so far to the B cells [4-61. 

The object of this investigation was to continue the study of the effect of alloxan on pancreatic s t ructures .  

E X P E R I M E N T A L  M E T H O D  

A 3% solution of alloxan was injected intraperi toneally in a dose of 300 mg/kg  into the terrapins  Testudo 
horsfieldt  and Clemmys easpiea. The pancreas  was investigated 1, 2, 3, 5, and 7 days after its injection. 
Pieces  of pancreas  for e lect ron mic roscopy  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 Dureupan. 
Sections stained by Reynolds '  method were examined in the UI~MV-100K electron microscope.  
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SmoPyannikov.) Translated from Byulleten' l~ksperimental 'noi Biologit i Meditsiny, Vol. 84, No. 8, 
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Fig. 1. U l t r a s t ruc tu ra l  changes in pancrea t ic  cel ls  of T. horsf ie ldi  caused by alloxan: a) focal 
des t ruc t ion  of tubules of cy top lasmic  re t i cu lum of an ae inar  cel l  (24 h af ter  injection of alloxan; 
25,000• ); b) myel inat ion of mi tochondr ia  (arrow) and marked  glycogen inf i l t ra t ion of a c en t ro -  
acinar  cel l  (7 days af ter  injection of alloxan; 40,000• c) hydropic vacuole and deposit ion of 
glycogen in a B cel l  (7 days  af ter  injection of alloxan; 15,000• d) modera t e  glycogen depos i -  
tion (arrows)  in cy top lasm of an A cel l  and neurop lasm of a nerve  f iber  (7 days af ter  injection 
of alloxan; 13,000• GCR) Granular  cy top lasmic  re t icu lum;  ZG) zymogen granule;  M ) m i t o -  
chondrion; HV) hydropic vacuole;  AC) A cell ;  NF) ne rve  f iber;  N) nucleus.  

E X P E R I M E N T A L  RESULTS 

The panc reas  of T. horsf ie ldi  an d C_:_. casp ica  is a compac t  organ with a lobular s t ruc tu re .  Its exocr ine  
pa r t  is a complex tubular gland, the t e rmina l  por t ions  of which are  formed by numerous  ac inar  cei ls  and so l i -  
t a ry  cen t roac inar  and mucoid cei ls .  The ac inar  cei ls  have a well  developed granu la r  cy top lasmic  re t i cu lum 
and contain compara t i ve ly  la rge  mi tochondr ia  and zymogen granules  at d i f ferent  s tages  of matur i ty .  The 
mucoid cel ls  differ  f r o m  the ac inar  cel ls  in their  less  well  developed cy top lasmic  re t i cu lum and their  s m a l l e r  
mi tochondr ia  and s e c r e t o r y  granules .  ,The cen t roac ina r  cei ls  have compara t ive ly  sma l l  mi tochondr ia  and 
poorly developed organel les .  The endocrine pa r t  of the panc reas  is s t rue tu ra l ly  organized  in the fo rm of pan-  
c rea t i c  is le ts ,  consis t ing of A, B, and D cel ls .  Bes ides  pancrea t ic  is lets ,  bands of A cei ls  or individual cei ls  
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axe also found in the pancreas .  In the per i insu la r  zone ac ino- i s le t s  A and D cells (by the classif icat ion of 
Yaglov and E letski[, 1975) are frequently found. Details of the u l t ras t ruc tura l  organization of the endocrine 
and acino-[s le t  cells were descr ibed previously [2, 3]. 

Injection of alloxan caused react ive  changes in both the exoerine and the endocrine parts  of the pan- 
c reas .  The tubules of the granular  cytoplasmic re t iculum in the actnar cells  were sharply dilated. In some 
cells local lose; of r ibosomes  in the tubules of the cytoplasmic ret iculum as well as their local destruction 
took place (Fig. la). Besides damage to the cytoplasmic ret iculum, somet imes  pycnosis of the nucleus was 
observed in the acinar  ceils,  with the appearance of large phagosomes and, less frequently, of glycogen de- 
posits in the cytoplasm. The changes descr ibed in the acinar cells were mosaic  in charac ter .  The morpho-  
logical changes in the eent roacinar  and mucoid ceils were ra ther  different in charac ter .  Death and myel ina-  
tion of some mitochondria  and abundant deposition of glycogen tn the cytoplasm were observed (Fig. lb). The 
most  sensitive of the endocrine cells  to alloxan were the B ceils.  At different t imes of the experiment (1-2 
days after injection of alloxan) diffuse pallor of the matr ix  of the cytoplasm as a resul t  of edema was observed 
in some B cells,  whereas  later (after 7 days) only large hydropie vacuoles containing a few clumps of glycogen 
could be found in the cytoplasm. In this period the intercel lular  spaces of the B cells were very slightly 
widened and filled with osmiophilic mater ia l  of moderate  e lectron density (Fig. lc)~ Deposits  of glycogen also 
were found in the A ceils,  nerve fibers,  and their endings (Fig. ld). 

When these data are a s sessed  it must  be recal led that wri ters  of all papers published have descr ibed 
changes in the B cells only [4-6] .  They showed that these cells responded to injection of alloxan by liberating 
sec re to ry  granules,  and in the later s tages they developed destructive changes leading to death of the cell. We 
found, however, that in rept i les  not only the B cells but also other pancreat ic  cells are sensit ive to alloxan. 
However, the changes in these ceils varied in charac ter ,  in the acinar cel ls  destruct ive changes were found in 
the prote in-synthes iz ing apparatus (the granular  cytoplasmic retieulum). Injury to this s t ruc ture  evidently 
caused secondary  activation of lysosomes  with the object of reuti l izing the des t royed cell s t ructures .  In the 
cent roacinar  ~md mueoid cells there was some damage to the energy sys tem of the cell (mitochondria) and sub- 
stantial dis turbances  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 d is -  
turbances of carbohydrate  metabol ism were less severe.  

It can thus be concluded f rom these resu l t s  that alloxan acts not only on the B cells  but also on other 
s t ruc tures  of the pancreas .  Each type of cell is charac te r ized  by its own morphologiaal  and metabolic changes. 
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