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Calcification of the Islets of Lan~erhans and 
Renal Cortical Tubular Epithel ium in Alloxan 

Treated Calciphylactic Rats ~ 

Cortical  lesions of k idneys  can be expla ined as well  by  
the  lesion of the  tubu la r  cells wi th  alloxan. The  ' a l loxan 
nephrosis '  appa ren t ly  favours  this  type  of calcification. 

I t  is ev iden t  f rom the  works of SELYE * on calciphylaxis ,  
t ha t  this t ype  of specific react ion 'can be elicited selec- 
t ive ly  a t  p rede te rmined  sites '  a f te r  the  in t ravenous  ad-  
min is t ra t ion  of chal lenging agent  hav ing  par t icu lar  affin- 
i ty  for a cer ta in  organ. I t  appears  t h a t  the  specific 
induc t ion  of the  calcif icat ion and thei r  local izat ion is de- 
penden t  upon  the  na tu re  of the  challengers.  W e  h a v e  sug- 
gested, therefore,  t h a t  the  act ion of a l loxan will also in- 
duce specific lesions of the  islets of Langerhans  and renal  
cor t ical  tubul i  wi th  the i r  calcif icat ion of this  type.  

Method. As exper imen ta l  animals  whi te  ra ts  were used. 
The  weight  of ra ts  of bo th  sexes var ied  be tween  120-200 g. 
The  calc iphylact ic  s ta te  was induced in 16 ra ts  by  means  
of in t ravenous  admin i s t r a t ion  of 3 mg  of v i t a m i n  D 3 and 
or  by  the  in t r amuscu la r  admin is t ra t ion  of 31/, mg  of Cal- 
ciferol ( S p o f a - - D  2 v i t a m i n  in oil solution). Al loxan in 5% 
aqueous  solut ion was also adminis te red  on the  second day  
in amoun t s  of 100-150 mg  per  kg weight  in t ravenous ly .  
Contro l  animals  rece ived  only a l loxan or v i t a m i n  D alone. 

The  rats  died spontaneous ly  beginning the  2rid or 3rd 
day  or  were killed up to the  t en th  day  of the  exper iment .  
The  tissues were fixed in 10% formal in  solution, paraff in  
sections were s ta ined wi th  h e m a t o x y l i n  and eosin, and 
Kossa ' s  ca lc ium phospha te  react ion was per formed rou-  
t ine ly  also. His tological  sections were no t  in the  final  s tage 
of procedure  t rea ted  wi th  th iosulphate ,  and were counter -  
s ta ined wi th  a di lute  solut ion of po lychromic  me thy lene  
blue. 

Results. In  the  group of expe r imen ta l  ca lc iphylact ic  
ra t s  t r ea ted  wi th  alloxan, there  was a marked  and some- 
t imes  even mass ive  calcif icat ion of the  m a j o r i t y  of islets 
of Langerhans  in the  pancreas  (Figures 1 and 2). The  cal- 
c ium deposits  were dust l ike or  fine granular ,  and only 
rare ly  were crystal loid in shape. Some islets showed h e a v y  
calcif icat ion of all  cel lular  e lements  so t h a t  the  differenti-  
a t ion of the  ind iv idual  p a r e n c h y m a l  cel lsbecame impos-  
sible. Con t ra ry  to  these  findings, some islets conta ined  
smaller  amoun t s  of ca lc ium precipi ta te ,  so t h a t  some cells 
were free f rom it. To a minor  ex t en t  some deposits  were 
seen in the  walls of small  blood vessels too. The  exocr ine 
pancrea t ic  p a r e n c h y m a  showed no signif icant  calcification. 

In  t he  k idneys  there  were h e a v y  deposits  of ca lc ium 
salts p r e d o m i n a n t l y  in degenera ted  cort ical  tubul i  of all 
a l loxan- t rea ted  calc iphylact ic  animals.  Some calc ium de- 
posits in min imal  ex ten t  were seen in the  kidneys  of the  
control  group,  bu t  the  degree of calcif icat ion in the  ealci- 
phylac t ic  animals  was several  t imes  greater .  

I n  o ther  tissues, no s ignif icant  calcium precipi ta t ions  
were noted.  

Discussion. As has been shown in our  expe r imen ta l  cal- 
c iphylact ic  animals,  the  induc t ion  of marked  acute  calci- 
f ication can be p roduced  in pancrea t ic  islets and in renal  
cor tex  following the  admin i s t r a t ion  of the  conven t iona l  
dose of alloxan. The  ex ten t  of calcif icat ion of the  islets 
var ied  from massive to weak  prec ip i ta te  or was ent i re ly  
negat ive.  I t  is suggested t h a t  the  a l loxan in animals  is 
a chal lenger substance in the  sense of SELYE'S theory  of 
calciphylaxis.  The mode  of act ion is p robab ly  t h a t  of 
specific a l loxan lesion of the  islet ep i the l ium undergoing  
calcification. Minor degree of ca lc ium deposits  in some 
islets of Langerhans  will p robab ly  pe rmi t  (using diffe- 
rent ia l  s ta ining procedures) the  precise local izat ion of the  
lesion on the niveau of A - / B -  sys tem of pa renchymal  in- 
sular  cells. 
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Zusammen]assung. Es wird tiber das V o r k o m m e n  der  
aku ten  Calcif ikat ion im Bereich der  Langerhans ' schen  
Inseln und des renalen Tubularepi the l iu lns  mi t  Al loxan 
behande l te r  R a t t e n  w/ihrend des ca lc iphyl lakt ischen Zu- 
s tandes ber ichte t .  

V. KODOUSKOV/,, IR. KOSOUSEK, and J. DU~E~ 

Ist Medical Clinic, Laboratory o/ Analytical Cytology and 
Histology, Department o/ Pathology, Palack# University, 
Olomouc (Czechoslovakia), January 8, 7963. 

Presented at the Biological Society on the Palack~ University, 
November 21, 1962. 
H. SELYE et al., Arch. int. reed. 110, ~90 (196~). 


