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H i g h  S e c r e t o r y  A c t i v i t y  in  t h e  P a n c r e a t i c  B C e l l s  of a D i a b e t i c  S t r a i n  of  the  J a p a n e s e  M o u s e  

In  a series of p rev ious  morpho log ica l  a n d  b iochemica l  
s tud ies  ~-4, we h a v e  s h o w n  t h a t  a s t r a i n  of t he  J a p a n e s e  
n a t i v e  mouse  n a m e d  K K  is gene t ica l ly  d iabet ic .  Th i s  was  
con t i rmed  b y  o t h e r  workers  in s u b s e q u e n t  i nves t iga t ions  
on  t h e  mouse  s t r a i n  5-7, a n d  i t  has  now rece ived  i n t e rna -  
t i ona l  accep t ance  a m o n g  d iabe to log is t s  8. Prev ious ly ,  in  
a n  a t t e m p t  to  f ind  morpho log ica l  changes  in va r ious  
o rgans  assoc ia ted  w i t h  d iabe t i c  s y n d r o m e s  in t he  mice, 
t he i r  p a n c r e a t i c  islets were e x a m i n e d  b y  l igh t  micro-  
scopy us ing  c h r o m i u m  h e m a t o x y l i n  p h l o x i n  a n d  o the r  
stains1,3,4,3. Subsequen t ly ,  t he  insu l in  c o n t e n t  of t h e i r  
p a n c r e a s  and  se rum was m e a s u r e d  ~. Accord ing  to  these  
s tudies ,  t he  insu la r  t i ssues  of t h e  d i abe t i c  mice  unde rgo  
h y p e r t r o p h y  a n d  hyperp las i a ,  a n d  t he  insu la r  B cells 
are large in size a n d  deg ranu la t ed .  The  insu l in  c o n t e n t  
of t he  panc rea s  a n d  se rum is s ign i f i can t ly  h ighe r  t h a n  
t h a t  of con t ro l  mouse  s t ra ins .  Thus ,  in  t h e  p a n c r e a s  of 

T h e  Golgi  a p p a r a t u s  is l ikewise ex tens ive  a n d  consis ts  
of n u m e r o u s  vesicles, vacuoles  a n d  b o t h  f l a t t e n e d  a n d  
d i la ted  saccules (Figure 2). I n  t h e  t e r r i t o r y  of t h i s  orga-  
nelle, f igures sugges t ive  of f o r m a t i o n  of dense  secre tory  
granules  are  more  f r e q u e n t  (Figure 2) t h a n  in  t h e  B cells 
of con t ro l  an i ma l s  (Figure 1). I n  t h e  B ceils of d i abe t i c  
mice, however ,  fo rmed  secre tory  granules  are obv ious ly  
less in  n u m b e r  (Figure 2), as c o m p a r e d  w i th  the  ceils 
of con t ro l  mice  (Figure  1). These  u l t r a s t r u c t u r a l  charac-  
te r i s t ics  in  t h e  c y t o p l a s m  are r ega rded  as i m p l y i n g  t h a t  
insu l in  syn thes i s  a n d  release are e l eva ted  in the  p a n c r e a t i c  
B cells of t h e  d i abe t i c  mice. I n  v iew of a r ecen t  r e p o r t  11 
t h a t  h y p e r n o r m a l  insul in- l ike  a c t i v i t y  (ILA) levels are 
n o t e d  in h u m a n  pred iabe t ics ,  j uven i l e -onse t  d i abe t i c s  a n d  
m a t u r i t y - o n s e t  u n t r e a t e d  diabet ics ,  t h e  p r e s en t  resu l t s  
are  mean ing fu l  for e luc ida t ion  of t h e  e t io logy of d iabe tes  
mel l i tus .  

Fig. 1. Pancreatic 13 cells of a control (C57BL/6J) mouse. In the 
cytoplasm dense secretory granules are abundant. • 6000. 

Fig. 2. Pancreatic B cells of a diabetic (KK) mouse. In the cyto- 
plasm abundant flee ribosomes, large mitochondria, numerous 
dilated eisternae of gralmlar endoptasmie reticulum and extensive 
forms of tile Golgi apparatus are seen, while dense secretory granules 
are scanty. • 6000. 

t h e  d iabe t i c  an imals ,  hype r sec r e t i on  of insu l in  is l ikely.  
I t  is t h e  ob jec t  of t h e  p r e sen t  work  to  obse rve  t h e  
p a n c r e a t i c  islets  of t he  d iabe t i c  (KK)  a n d  n o r m a l  
(C57BL/6J)  mice  b y  e lec t ron  mic roscopy  a n d  to  conf i rm 
a h i g h  a c t i v i t y  of secre t ion  in t h e  p a n c r e a t i c  B cells of 
t h e  d i abe t i c  mouse  s t ra in .  

A t o t a l  of 5 d i abe t i c  (KK)  a n d  5 con t ro l  (C57BL/6J)  
ma le  mice,  r a n g i n g  in age f rom 7-10 m o n t h s ,  were used.  
A t  t h e  sacrifice of t he  an ima l s  t h e i r  u r ine  was t e s t ed  for  
g lucosur ia  b y  Tes - t ape  (Lilly), a n d  all  t h e  d i abe t i c  mice  
h a d  in tense  glucosuria .  Tissue  pieces of t h e  p a n c r e a s  were 
r e m o v e d  f rom the  donor  animals ,  f ixed in chi l led 2% 
b i c h r o m a t e  p h o s p h a t e  buf fe red  o s m i u m  t e t m x i d e  (modifi-  
ca t ion  of D a l t o n ' s  fixativeS~ d e h y d r a t e d  a n d  e m b e d d e d  
in E p o n  812. T h i n  sect ions  were  sub jec t ed  to  a doub le  
s t a in ing  w i t h  m e t h a n o l i c  u r a n y l  a ce t a t e  a n d  aqueous  
lead c i t r a t e  a n d  were e x a m i n e d  e lec t ron  microscopical ly .  

I n  t h e  p a n c r e a t i c  islets of t h e  d i abe t i c  mice, I3 cells are 
p r o v i d e d  w i t h  cell organel les  b e t t e r  deve loped  t h a n  those  
in  t h e  s ame  cell t y p e  of con t ro l  an ima l s  (Figures  1 a n d  2). 
I n  t he  c y t o p l a s m  of B cells of d i abe t i c  an imals ,  free 
r ibosomes  are  m a r k e d l y  a b u n d a n t  a n d  large m i t o c h o n d r i a  
cof i ta in  copious  c r i s tae  (Figure  2). I n  t he  c y t o p l a s m  t h e  
c i s t e rnae  of g r a n u l a r  e t idoplasmic  r e t i c u l u m  are  e x t r e m e l y  
n u m e r o u s  a n d  are  d i l a t ed  w i t h  t h e i r  l u m e n  filled w i t h  
m a t e r i a l s  of r e l a t ive ly  low e lec t ron  dens i t y  (Figure 2). 

Zusammen/assung. E l e k t r o n e n m i k r o s k o p i s c h e  U n t e r -  
s u ch u n g  y o n  B-Zel len  der  P a n k r e a s  eines d i a b e t i s c h e n  
S t a m m e s  j a p a n i s c h e r  M~use e r b r a c h t e  den  Hinweis  ge- 
s te iger te r  I n su l i n -Syn these ,  bzw. ges te ige r ten  Insu l in -  
Ausflusses.  

K. YAMADA a n d  M. NAKAMURA 

Department o/Anatomy, 
Nagoya University, School o/ Medicine, 
Nagoya (Japan), 24 March 1969. 

t M. NAKA~URA, Proc. Japan. Acad. 38, 348 (1962). 
M. NAKAMIJRA and K. YA~IAOA, Proc. Japan. Acad. 39, 489 (1963). 

a M. NAKAMVRA, Z. Zellforsch. 65, 340 (1965). 
M. NAKA~IJRA and K. YA.~AI)A, Z. Zellforsch. 06, 396 (1965). 

s Z. SVZUOKI, If. IWATSUKA, T. MATS~JO and Y. I-IAMuRO, Proc. 
23rd Internat. Congress Physiol. Sei. 226 (1965). 

6 1. TsucmDA, J. Jap. Diabet. Soe. 9, 67 (1966). 
W. E. I)uI.IN and B. M. WYS~:, Proc. 8th Intcrnat. Congress 
Endoerinol. 354 (1968). 

s A. E. R~:~OL1) and W. E. DI~I.IX, Diabetologia 3, 63 (1967). 
9 M. NAKA~IURa and K. YAMADA, l)iabetologia 3, 212 (1967). 

10 A. J. DALTON, Anat. Roe. 721, 281 (1955). 
*~ J. STEIt,'KE, J. S. SOELDNER, P-. A. CAMERINI-DAVAI.OS and 

A. ]~;. RENOLD, Diabetes 72, 502 (1963). 


