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or  i.e. R N A ,  h y d r o l y z e d  R N A  or sa l ine  w i t h  respec t  to  
e i t h e r  acqu i s i t i on  or  l a tency .  

Howeve r ,  t he se  e x p e r i m e n t s  w i t h  y e a s t  R N A  would  
shed  no  l i gh t  on  t h e  poss ib le  i n v o l v e m e n t  of R N A  syn-  
thes i s  or  D N A  derepress ion  on  l e a r n i n g  as  some  of t h e  
m o r e  s o p h i s t i c a t e d  theo r i e s  i m p l y  ". S ince  resu l t s  of 
e x p e r i m e n t s  w i t h  severa l  of t h e  a n t i b i o t i c  i nh ib i t o r s  of 
R N A  a n d  D N A  syn thes i s  are  s o m e w h a t  con t rove r s i a l  9, 
a n  a t t e m p t  was  m a d e  to  in f luence  t h e  l ea rn ing  ab i l i ty  
of r a t s  t h r o u g h  i.e. i n j ec t ed  T U  1°. Th i s  a n t i b i o t i c  is a n  
i n h i b i t o r  of DNA,  RNA,  a n d  p r o t e i n  syn thes i s  t h r o u g h  
i ts  i n c o r p o r a t i o n  in p lace  of adenos ine  ix. I n  severa l  
e x p e r i m e n t s  non - tox i c  a m o u n t s  of i.e. T U  did  no t  
a f fec t  t he  l e a rn ing  of a s h u t t l e - b o x  a v o i d a n c e  s i tua t ion .  
A n  e x a m p l e  of t h i s  is i nc luded  in t he  t a b l e  of results ,  
a long  w i t h  those  o b t a i n e d  w i t h  va r ious  h i s t one  f ract ions ,  
Lys ine - r i ch  h i s t one  f r ac t i on  f rom calf  ce rebe l lum was 
i n j e c t e d  i.e. t o  assess if such  a d m i n i s t r a t i o n  would  influ-  
ence,  poss ib ly  t h r o u g h  b i n d i n g  to  DNA,  t h e  syn thes i s  of 
m - R N A .  T h e r e  is ev idence  f rom in  v i t r o  e x p e r i m e n t s  
t h a t  h i s t ones  a re  i n h i b i t o r s  of R N A  syn thes i s .  I t  was  
a s s u m e d  t h a t  t h r o u g h  a m e c h a n i s m  s i m i l a r  to  t h a t  in  
v i t r o  lys ine- r ich  h i s t o n e  m a y  in te r fe re  w i t h  t h e  in v ivo  
s y n t h e s i s  of p ro t e in  necessa ry  for  l e a rn ing  w i t h  t he  
r e s u l t a n t  changes  in  a cqu i s i t i on  a n d / o r  l a tency .  

I.c. i n j ec t ion  of a rg in ine - r i ch  h i s t ones  a n d  b o v i n e  
s e r u m  a l b u m i n  se rved  as con t ro l s  in  2 g roups  of rats .  
P ro longed  a d m i n i s t r a t i o n  of e i t h e r  h i s t o n e  f rac t ions  or 
b o v i n e  s e rum a l b u m i n  d id  no t  p roduce  a n y  toxic  side 
effects,  n o r  d id  t h e y  in f luence  t h e  p e r f o r m a n c e  of the  
an imals .  These  resul ts ,  ba sed  on  careful  con t ro l  of exper i -  
m e n t a l  condi t ions ,  con f i rm  those  w ho  re j ec t  t h e  no t ion  
t h a t  a d m i n i s t r a t i o n  of R N A  has  a n y  r e l evance  to  l e a rn ing  
or  m e m o r y  12. 

ZusammenJassung. R N A  aus  Here,  R N A - H y d r o l y s a t ,  
T u b e r c i d i n  u n d  m i t  Lys in  ange re i che r t e s  His ton ,  i.c. ode r  
i.p. in j iz ier t ,  b a t t e n  ke ine  W i r k u n g  au f  die Lernf~thigkei t  
y o n  R a t t e n .  I n t r a c e r e b r a l  in j i z ie r t es  14C-RNA v e r b r e i t e t e  
s ich  sehnel l  f iber  das  ganze  G e h i r n  u n d  v e r s c h w a n d  r e l a t i v  
schnel l  wieder .  N a c h  i.p. I n j e c t i o n  y o n  I4C-RNA k o n n t e  
j e d o c h  e in  ger inger  B e t r a g  y o n  14C i m  ce reb ra l en  R N A  
ge funden  werden .  
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A n t a g o n i s m  of T e r r a m y c i n  on Act ion o f  Bacillus thur ingiens is  'Exotox in '  in Drosophila melanogaster 

The  h e a t - s t a b l e  ' e x o t o x i n '  (ET) p roduced  b y  c e r t a i n  
s e ro types  of Bacillus thuringiensis has  t he  chemica l  n a t u r e  
of a c o m p l i c a t e d  nuc leo t ide ,  wh ich  in a d d i t i o n  to  aden ine ,  
r ibose,  a n d  p h o s p h a t e  l -a  c o n t a i n s  t he  u n u s u a l  con-  
s t i t u e n t s  glucose a n d  a l lomucic  acid 4-°. T he  s u b s t a n c e  
h a s  t h e  molecu la r  w e i g h t  of 755 a n d  ha s  been  n a m e d  
t h u r i n g i e n s i s  A. T h e  co r r e spond ing  ~- lac tone  is n o n t o x i c  
a n d  is ca l led  t h u r i n g i e n s i s  B e. Because  of t h e  chemica l  
n a t u r e  of ET ,  t h e  h y p o t h e s i s  h a d  been  fo rwarded  t h a t  
i t  m i g h t  a c t  as  a n  a n t i m e t a b o l i t e  of t h e  nucle ic  ac id  
m e t a b o l i s m  s . Th i s  h y p o t h e s i s  h a s  s ince  been  ver i f ied  to  
some  e x t e n t  b y  Czech a u t h o r s  w ho  f o u n d  r educed  incor-  
p o r a t i o n  of o ro t ic  acid and  cy t i d ine  i n to  t h e  l iver  R N A  
of mice  7 a n d  i n h i b i t i o n  of D N A - d e p e n d e n t  R N A  poly-  
m e r a s e  in Escherichia coli 8. T h e  fol lowing r e p o r t  of a n  
a n t a g o n i s m  of t e r r a m y c i n  a n d  E T  in Drosophila m a y  
t h r o w  f u r t h e r  l i gh t  on  t h e  m e c h a n i s m  of ac t ion  of E T  
in  a n  insect .  

T h e  t o x i c i t y  of E T  in Drosophila r ea red  on  a yeas t  
free m e d i u m  a n d  t h e  a n t a g o n i s t i c  effect  of y e a s t  a n d  
ce r t a i n  y e a s t  e x t r a c t s  ha s  been  desc r ibed  ear l ier  9,10. Fo r  
tox ico log ica l  d a t a  on  t e r r a m y c i n  a n d  i n f o r m a t i o n  on  t h e  
r ea r i ng  a n d  a s say  m e t h o d  used in t h e  p r e s e n t  work,  t he  
r e a d e r  shou ld  consu l t  a n o t h e r  p a p e r  n.  T e r r a m y c i n  al lows 
c o m p l e t e  s u r v i v a l  of Drosophila on  a m e d i u m  c o n t a i n i n g  
u p  to  250 p p m  of t h e  an t ib io t i c ,  whe reas  c o n c e n t r a t i o n s  
a b o v e  600 p p m  cause  s ign i f i can t  m o r t a l i t y  (LC00---- 
0 .115%).  I n  t h e  p r e s e n t  s t u d y  t h e  c o n c e n t r a t i o n s  of  

t e r r a m y c i n  h a v e  the re fo re  been  re s t r i c t ed  to  200 p p m  or  
less. However ,  even  s u b l e t h a l  c o n c e n t r a t i o n s  of 100 to  
250 p p m  of t e r r a m y c i n  r educe  t h e  r a t e  of l a rva l  g r o w t h  
a n d  de lay  t he  t i m e  of p u p a t i o n  b y  16 to  50%.  The  
in f luence  of t e r r a m y c i n  on  t he  toxic  ac t ion  of E T  was  
i n v e s t i g a t e d  in c o m b i n a t i o n s  where  d i f fe ren t  concen-  
t r a t i o n s  of b o t h  t h e  a n t i b i o t i c  and  E T  were added  to  t h e  
r e a r i n g  m e d i u m  of t h e  larvae,  The  E T  p r e p a r a t i o n  used 
was  a p repur i f i ed  ~ cu l tu re  m e d i u m  of B, thuringiensis 
var. thuringiensis. H o m o l o g i z a t i o n  w i t h  a s a m p l e  of p u r e  
E T  (k ind ly  fu rn i shed  b y  Dr.  R.  P. M. BOND of t h e  
Mi l s t ead  L a b o r a t o r y ,  S i t t i ngbourne ,  E n g l a n d )  i n d i c a t e d  
t h a t  ou r  p r e p a r a t i o n  h a d  a n  E T  c o n c e n t r a t i o n  of 100 p p m .  
T o t a l  m o r t a l i t y  was  recorded  for E T  a lone  a n d  t he  com-  
b ina t ions .  T h e  d a t a  were sub jec t ed  to  p r o b i t  ana lys i s ,  
u s ing  2 c o m p u t e r  p rog rams  la. 

E x c e p t  for  v e r y  low doses, E T  a lone  gave  s t r a i g h t  
d o s e - m o r t a l i t y  cu rves  w i t h  a slope of 4.5 to  5.0, i.e. 
s infi lar  to  l e tha l  doses of t e r r a m y c i n  a lone  11. Cor respond-  
ingly  t he  dose -mor t a l i t y  cu rves  of t h e  c o m b i n a t i o n s  of 
E T  w i t h  t e r r a m y c i n  h a d  t he  same  slope (Figure) .  How-  
ever,  t he  LCs0 va lues  for t h e  c o m b i n a t i o n s  a re  h i g h e r  
t h a n  t he  LCs0 of E T  alone,  i n d i c a t i n g  a n  a n t a g o n i s t i c  
ac t ion  of t he  an t ib io t i c .  

The  a n t a g o n i s t i c  effect  of d i f f e ren t  c o n c e n t r a t i o n s  of  
t e r r a m y c i n  c a n  be  d e t e r m i n e d  if t h e  f a c t o r  of t h e  pa ra l l e l  
d i s p l a c e m e n t  of t h e  curves ,  i.e. t h e  p o t e n c y  (P) is cal-  
cu l a t ed  1., P of E T  a lone  h a v i n g  t h e  v a l u e  of 1, T h e  LC,o 
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values  and  the  respec t ive  P values  wi th  the i r  uppe r  a n d  
lower fiducial  l imi ts  are  c o m p u t e d  in t he  Table.  Since 
all curves  w i th  t e r r a m y c i n  indica te  h igher  LCs0 values  
t h a n  E T  alone, only  t h e  lower f iducial  l imi ts  are  impor-  
t a n t .  Values  larger  t h a n  1 ind ica te  t h a t  t h e  d i s p l a c e m e n t  
of  t h e  co r respond ing  curves  are  s igni f icant  a t  t h e  5% 
level. The  Table  shows s igni f icant  a n t a g o n i s m  of t e r ra -  
myc in  for all concen t r a t ions  of 15 to  200 p p m .  The curves  
of t he  lower  concen t ra t ions  of t he  an t ib io t ic  show the  
same t endency ,  bu t  t he  d i sp l acemen t  is s ta t i s t i ca l ly  no t  
s ignif icant .  

The  h ighes t  an tagonis t i c  ac t ion  was  found  wi th  t he  
t e r r a m y c i n  concen t r a t i on  of 50 ppm.  The resul ts  suggest  
t h a t  an  o p t i m a l  c o ncen t r a t i on  of t e r r a m y c i n  for E T  
an t agon i sm exists .  I t  is n o t  k n o w n  w h e t h e r  or  no t  th i s  
concen t r a t i on  is exac t ly  50 p p m ,  because  no concen t r a -  
t ion b e t w e e n  50 and  200 p p m  has  been  tes ted .  However ,  
since 50 p p m  of t e r r a m y c i n  p ro long  the  t ime  of larval  
d e v e l o p m e n t  by  one day  n and  r ep resen t  t he  lowest  dose 
caus ing a s l ight  b u t  s ignif icant  r educ t ion  of the  size of 
pupar ia ,  50 p p m  m i g h t  well  be  t h e  o p t i m u m  concen-  
t r a t i on  of t e r r a m y c i n  for E T  an tagon i sm.  W i t h  h igher  
concen t r a t ions  of t he  an t ib io t ic ,  t he  nega t ive  effects  m a y  
neu t ra l ize  t he  an tagon i s t i c  act ion.  
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Influence of terramycin on letl~al concentrations of 'exotoxin'. Con- 
centrations of terramycin in ppm: O = 0; A = 9; • = 15; • = 50; 
[] = 200. 

LC60 values for ET combined with different concentrations of 
terramycin and factor of antagonism (potency) with lower (LFL) 
and upper fidueial limits (UFL). LFL values greater than 1 indicate 
significant antagonism at the 5% level 

Terramycin ET Potency LFL UFL 
ppm concentration 

LCs0 in ppm 

0 196.77 1.000 
5.4 221.68 1.127 0.975 1.301 
9 222.97 1.132 0.979 1.307 

15 252.72 1.284 1.108 1.488 
50 270.73 1.375 1.187 1.594 

200 250.63 1.274 1.103 1.470 

The fac t  t h a t  t he  d o s e - m o r t a l i t y  curves  for E T  alone 
and  t e r r a m y c i n  a lone have  the  same slope m i g h t  ind ica te  
t h a t  t he  two  subs tances  h i t  t he  s ame  or a closely re la ted  
t a r g e t  w i t h i n  t he  Drosophi la  organism,  t h o u g h  a lmos t  
104 t i m e s  more  molecules  of t e r r a m y c i n  are needed  to  
p roduce  t h e  s ame  effect .  I t  is k n o w n  t h a t  t e r r a m y c i n  
in ter feres  w i t h  t he  syn thes i s  of r ibosomes  la,14 and  t h a t  
E T  suppresses  t he  syn thes i s  of R N A  in mice  ~ and  bac-  
te r ia  8. Therefore  a synergis t ic  r a t h e r  t h a n  an  an tagon i s t i c  
re la t ion  of t he  two  subs tances  would  be expec ted .  How-  
ever,  since no le thal  concen t r a t i on  of t e r r a m y c i n  has  been  
c o mb i n e d  w i t h  ET,  the  ques t ion  of syne rg i sm rema ins  
open.  Our  resul ts  ind ica te  E T  a n t a g o n i s m  only  for non-  
le thal  concen t r a t i ons  of t e r r a m y c i n  w i t h  an  o p t i m u m  
nea r  50 p p m .  ~Vith th i s  concen t r a t i on  a la rva  consuming  
2 m g  of t he  m e d i u m  inges ts  a b o u t  128 × 1022 molecules  
of t he  an t ib io t i c  a n d  has  to  ingest  0.43 × 101~ molecules  
of E T  for an  LDs0. Thus  a n t a g o n i s m  is m a x i m a l  w h e n  
abou t  300 molecules  of t e r r a m y c i n  are inges ted  wi th  
each  molecule of ET.  W i t h o u t  t he  an t ib io t i c  0.31 x 1012 
molecules  of E T  are suff ic ient  for an  LDs0. The f igures 
show t h a t  128 × 1013 molecules  of t e r r a m y c i n  an tagon ize  
the  le thal  ac t ion  of 0.12 × 1013 molecules of ET,  i.e. a b o u t  
1000 molecules of t he  an t ib io t i c  are  needed  to  an tagon ize  
t h e  ac t ion  of one  molecule  of ET.  

On f i rs t  s igh t  t h i s  h igh  p ropo r t i on  of t e r r a m y c i n  to  
E T  seems no t  ind ica t ive  of a d i rec t  c o m p e t i t i v e  an tago-  
nism.  However ,  t e r r a m y c i n  a t  le tha l  concen t r a t ions  kills 
a lmos t  exclus ively  the  feeding larvae,  d e a t h  of p u p a e  
being rare  n.  This  ind ica tes  t h a t  t he  an t ib io t ic  is soon 
de toxi f ied  in Drosophi la  and  t h a t  i t  is no t  f i rmly  b o u n d  
to  its subs t ra te .  The h igh  p ropor t ion  of t e r r a m y c i n  t h u s  
m a y  ref lect  on ly  the  sho r t  half-l ife of t he  subs tance ,  as 
does t he  re la t ive ly  h igh  LCso m e n t i o n e d  above.  

E T  on  t h e  o t h e r  h a n d  m a y  accumula t e  in t h e  organism.  
A t  low concen t r a t i ons  i t  p roduces  a h igh  r a t e  of pupa l  
m o r t a l i t y  in Drosophi la  lo a n d  only  pupa l  m o r t a l i t y  in 
M u s c a  15. These  facts  ind ica te  t h a t  E T  is no t  easi ly 
t e tox i f i ed  in D ip te ra  and  t h a t  i t  is f i rmly  b o u n d  to  i ts  
subs t ra te .  
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T h e  fac t s  are  c o m p a t i b l e  w i t h  t h e  h y p o t h e s i s  t h a t  E T  
a n d  t e r r a m y c i n  c o m p e t e  for  t h e  s ame  or  a me tabo l i ca l l y  
closely r e l a t ed  subs t r a t e .  R e l a t i v e l y  low c o n c e n t r a t i o n s  
of t e r r a m y c i n  m a y  a n t a g o n i z e  t he  ac t ion  of E T  because  
t e r r a m y c i n  is n o t  f i r m l y  b o u n d  to  t h e  s u b s t r a t e  a n d  m a y  
the re fo re  b e c o m e  de tox i f i ed  l a t e r  on. An  a d d i t i o n a l  
p o i n t  in  f a v o u r  of t h i s  h y p o t h e s i s  is t he  f ac t  t h a t  m u t u a l  
a n t a g o n i s m  occurs.  A c o n c e n t r a t i o n  of 200 p p m  of 
t e r r a m y c i n  a lone  p ro longa t e s  t he  t i m e  of l a rva l  deve lop-  
m e n t  b y  3 days,  b u t  ha s  no t  t h i s  effect  w h e n  c o m b i n e d  
w i t h  ET.  I n  t he  c o m b i n a t i o n s  t he  t i m e  needed  to  com- 
p le t e  l a r v a l  d e v e l o p m e n t  is sho r t e r  a n d  co r r e sponds  to  
t h a t  w i t h  E T  alone.  

Zusammen/assung. Sub le t a l e  K o n z e n t r a t i o n e n  v o n  
T e r r a m y c i n  h e m m e n  in Drosophila te i lweise  die t ox i sche  
W i r k u n g  des h i t z e s t a b i l e n  E x o t o x i n s  v o n  Bacillus thurin- 
giensis, wobei  die S te i lhe i t  der  Dos i s -Mor t a l i t i i t sku rven  
n i c h t  ve rAnder t  wird.  Es  wi rd  die H y p o t h e s e  begr t inde t ,  
dass  es s ich u m  eine k o m p e t i t i v e  H e m m u n g  des E x o t o x i n s  
d u r c h  das  A n t i b i o t i c u m  h a n d e l n  k6nn te .  
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Ultrastructural  Aspects  of the Pancreatic Islets in 

I t  h a s  long  been  k n o w n  t h a t ,  d u r i n g  t h e  course  of 
feeding,  cu l t u r e  ca rps  f r e q u e n t l y  show t h e  a t r o p h y  of 
t h e i r  dorsa l  muscles  wh ich  is a wide ly  k n o w n  s y m p t o m  
ca l led  Sekoke  in J a p a n .  A series of pa tho log ica l  an d  
b iochemica l  s tud ies  on  carps  w i t h  such  s y m p t o m s  x-~ 
h a v e  disclosed t h a t  t h e y  are  cases of s p o n t a n e o u s  d i a b e t e s  
mel l i tus .  Accord ing  to  t h e  l i gh t  microscopic  o b s e r v a t i o n s  
o 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  fish, t h e  i n su l a r  
B cells are  found  to  unde rgo  d e g r a n u l a t i o n  a n d  m a r k e d  
g lycogen  depos i t ion ,  a n d  t h e r e  a re  more  c lear  is let  cells 
t h a n  in  t h e  i n su l a r  t i s sues  of n o r m a l  f i sh  1. 

The  a i m  of t h e  p r e s e n t  s t u d y  is to  obse rve  t h e  u l t r a -  
s t r u c t u r a l  a spec t s  of t h e  p a n c r e a t i c  islets  in  t h e  d i abe t i c  
a n d  n o r m a l  ca rps  a n d  to  i n t e r p r e t  t h e  n a t u r e  of t h e  
s p o n t a n e o u s  d i abe t e s  in  t e r m s  of t h e  mod i f i ed  secre tory  
a c t i v i t y  of t h e  is let  cells. 

A t o t a l  of 20 d i abe t i c  a n d  50 n o r m a l  ca rps  of b o t h  
sexes,  r a n g i n g  in  age f rom 6 m o n t h s  to  1 year ,  were used. 
P r i n c i p a l  is lets  f rom these  d o n o r  a n i m a l s  were f ixed a t  
0°C in  e i t h e r  mod i f i ed  D a l t o n ' s  f i xa t i ve  * or  p h o s p h a t e  
buf fe red  (pH 7.4) 2 %  o s m i u m  te t rox ide ,  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. Some  of t h e  t i ssues  were  
f ixed  a t  t h e  s ame  t e m p e r a t u r e  in  p h o s p h a t e  bu f f e red  
(pH 7.4) 2.5°//o g l u t a r a l d e h y d e ,  pos t f ixed  in s imi l a r ly  
buf fe red  2 %  o s m i u m  t e t r o x i d e  (pH 7.4) a n d  processed  
as  above .  T h i n  sec t ions  of t h e  islet  t i ssues  were cu t  on  
a P o r t e r - B l u m  mic ro tome ,  d o u b l y  s t a i ned  w i t h  m e t h a n -  
olic u r a n y l  a c e t a t e  a n d  aqueous  lead c i t r a t e  a n d  e x a m i n e d  
w i t h  a n  e l ec t ron  microscope  (H i t ach i  H u  l l A ) .  T h e  
p a n c r e a t i c  is lets  of n o r m a l  ca rps  cons i s t  of 4 t y p e s  of 
g l a n d u l a r  cells, A, B, c lear  a n d  D cells (Figure  1). T h e  
A a n d  B cells are  easi ly  iden t i f i ed  b y  t h e  c r i t e r i a  p r ev ious ly  
p o s t u l a t e d  ~ in t h e  s a m e  species of t h e  te leost .  The  A cell  
is p r o v i d e d  w i t h  a n  i n d e n t e d  nuc leus  a n d  w i t h  a r e l a t i v e l y  
e l ec t ron  dense  c y t o p l a s m  c o n t a i n i n g  200-270 n m  sized 
r o u n d  sec re to ry  g ranu le s  of h i g h  e lec t ron  opac i ty .  I n  
c o n t r a s t  to  th is ,  t h e  B cell is recognized  b y  i ts  200-400 n m  
sized sec re to ry  g ranu les  w h i c h  h a v e  p o l y m o r p h o u s  (crys- 
t a l lo id ,  h o m o g e n e o u s  or  f ine ly  pa r t i cu l a t e )  cores. W h i l e  
TITLBACH5 p rev ious ly  r e g a r d e d  islet  cells o t h e r  t h a n  A 
a n d  B cell t y p e s  as be ing  o n l y  one  cell type ,  t h e  D cell, 
we can  d i f f e r en t i a t e  here,  w i t h  c e r t a i n t y ,  a c lear  cell 
f r om t h e  D cell in  a d d i t i o n  to  A a n d  B cells. The  cyto-  
p l a s m  of such  c lear  cells f ixed in modi f i ed  D a l t o n ' s  or  
buf fe red  o s m i u m  t e t r o x i d e  so lu t ions  c o n t a i n s  v a r y i n g  
n u m b e r s  of vesic les  w i t h  a d i a m e t e r  r a n g i n g  f rom 150 
to  500 nm,  m o d e r a t e  n u m b e r s  of c i s t e rnae  of t h e  g r a n u l a r  
e n d o p l a s m i c  r e t i c u l u m  a n d  a few sec re to ry  granules .  I n  
t h e  c l ea r  cells, occas ional  g ranu le s  a re  found  to  encase  
c rys ta l lo id  cores cha rac t e r i s t i c  of B cells. I f  t h e  islet  
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t issues are  sub j ec t ed  to  doub le  f i xa t i on  w i t h  g l u t a r a l d e -  
hyde  a n d  o s m i u m  te t rox ide ,  vesicles w i t h i n  t h e  c lear  
cell c y t o p l a s m  acqu i re  a h igh  e lec t ron  opac i ty .  F u r t h e r -  
more,  con t iguous  t h i c k  (1 ttm) sec t ions  s t a i n ed  w i t h  
a ldehyde  fuchs in  r evea l  t h a t  t h e  c o n t e n t  of t h e  c lear  cell 
vesicles is r e ac t i ve  for  t h i s  reagen t .  These  cy to log ica l  
p roper t i e s  of t h e  c lear  cells s t r ong ly  sugges t  t h a t  t h e  
clear  cell is a v a r i e t y  of t h e  B cell. T h e  D cell is a r a t h e r  
d a r k  cell t y p e  c o n t a i n i n g  150-220 n m  sized sec re to ry  
g ranu les  a n d  a few s l igh t ly  d i l a t ed  c i s t e rnae  of g r a n u l a r  
endop la smic  r e t i cu lum.  

T h e  p a n c r e a t i c  islets  of d i abe t i c  (Sekoke) ca rps  are  
c h a r a c t e r i z e d  b y  t h e  p resence  of a p p r e c i a b l y  more  
n u m e r o u s  c lear  cells t h a n  t hose  in t h e  ana logous  g lands  

,Y 

Fig. 1. Electron micrograph of part of the pancreatic islet ill a 
normal carp. A cell (A), B cell (B), clear cell (cl), D cell (D). Modified 
Dalton's solution fixation. × 6000. 
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