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Specific Uptake ~Sabelled N-Nitrosomethylure~in thd,~pancreatic Islets)o~hinese~kamsters 
The env i ronmenta l  n i t rosamines  are considered to be 

po ten t ia l ly  ha rmfu l  to humans  since m a n y  substances in 
this group have  powerful  biological propert ies  under  
exper imenta l  condit ions 1. In  addi t ion to carcinogenic, 
te ra togenic  and mutagen ic  effects, a d iabetogenic  act ion 
of one of these substances,  name ly  N-n i t rosomethy lu rea  
(NMU) has recent ly  been emphasized 2. NMU is the  
aglucone of the  wel l -known diabetogenic  substance,  
s t reptozotocin  (STZ). In  mice the  glucose carrier  of STZ 
has been claimed to faci l i tate  up take  of its cy to tox ic  
group N M U  into the  islets3 and the a t t emp t s  to expla in  
the  mode of act ion of NMU are based on its non-select ive 
dis t r ibut ion in the  pancrea t ic  islets. We have  inves t iga ted  
the d is t r ibut ion  of labelled N M U  by whole-body autora-  
d iography in mice and Chinese hamsters  and have  found 
an accumula t ion  in the  islet t issue of the  la t te r  species. 

Non-diabet ic  adul t  Chinese hamsters  and C57-B1 
mice were injected i.v. wi th  aH-N-ni t rosomethylurea  

(al l -methyl- label led,  spec. act. 48 m C i / m M :  New Eng land  
Nuclear ,  Boston Mass.) .The in jec ted  dose was 40 mg/kg  
body  weight  (0.5 mCi/animal) .  The  animals  were killed a t  
var ious  t ime  in tervals  up to 24 h after  the  injections.  
Autorad iograms of whole-body sagi t ta l  sections were 
made  as described earlier 4. The  t ime  of exposure was 
about  1 month .  

In  Chinese hamsters  in jec ted  wi th  labelled NMU, a 
high rad ioac t iv i ty  occurred in the  pancrea t ic  islets. The 
select ive up take  was observed af ter  30 min. At  the  1 h 
surv iva l  interval ,  the  r ad ioac t iv i ty  in the  pancreat ic  
islets and in the  l iver  was the  h ighes t  in the  body  (Figure). 
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A t  l a t e r  su rv iva l  in te rva ls ,  t h e  r a d i o a c t i v i t y  in  t h e  pan -  
c rea t ic  islets  decreased  a n d  d id  no t  exceed t h a t  in  t h e  
exocr ine  p a n c r e a s  or in t he  blood. C o n t r a r y  to  t h e  
resu l t s  in  t h e  Chinese  hams te r s ,  t he  r a d i o a c t i v i t y  in  t he  
p a n c r e a t i c  islets  of t he  mice was low a n d  d id  n o t  exceed 
t h e  level  of t h e  b lood  a t  a n y  su rv iva l  in te rva l .  N M U  
degrades  r ap id ly  in s e rum s a n d  i t  is possible  t h a t  t he  
a c c u m u l a t e d  i so tope  r ep resen t s  a m e t a b o l i t e  of N M U  in 
t h e  Chinese  hams te r s .  

I n  mice, p a n c r e a t i c  is let  fl-cell d e s t r u c t i o n  has  been  
o b t a i n e d  on ly  w i t h  h i g h  doses of N M U  (230 mg/kg)  
w h i c h  caused  severe  genera l  tox ic  effects  a n d  dea th ,  
m a k i n g  i t  imposs ib le  to  s t u d y  a n y  p o t e n t i a l  develop-  
m e n t  of hyperg lycemia% I n  Chinese hams te r s ,  on  t h e  
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o t h e r  hand ,  doses of 50 m g / k g  of N M U  resu l ted  in ove r t  
d i abe t e s  ~. I t  t h u s  appea r s  t h a t  t h e  d i abe togen ic  p r o p e r t y  
of N M U  is r e l a t ed  to  t he  ab i l i t y  of t h e  s u b s t a n c e  or a 
m e t a b o l i t e  of i t  to  be  se lec t ively  a c c u m u l a t e d  in t he  
p a n c r e a t i c  islets.  The  m e c h a n i s m  of a c c u m u l a t i o n  needs  
f u r t h e r  inves t iga t ion .  The  p r o n o u n c e d  differences  in  t he  
u p t a k e  of labe l led  N M U  in t he  islets of Chinese h a m s t e r s  
a n d  mice m a k e s  i t  d i f f icul t  to  a n t i c i p a t e  t he  d i s t r i b u t i o n  
of N M U  in  t he  islet  t i ssue  of o the r  species ( inc luding man) .  
F u r t h e r  s tud ies  in t h i s  respec t  are necessa ry  to  eva lua t e  
t h e  possible  role of t h e  e n v i r o n m e n t a l  N-n i t roso-com-  
p o u n d s  in t he  e t io logy of d iabe tes  melli tusS. 

Summary. U p o n  t h e  a d m i n i s t r a t i o n  of ~H-N-ni t roso-  
m e t h y l u r e a ,  a se lect ive  a c c u m u l a t i o n  of r a d i o a c t i v i t y  
was obse rved  in t he  p a n c r e a t i c  islets of t h e  Chinese  h a m -  
ster ,  b u t  no t  of t he  mouse.  
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T i m e - R e s p o n s e  P a t t e r n s  of I so la ted  Rat  U t e r u s  to 

I t  h a s  been  sugges ted  t h a t  oxy toc in  m a y  h a v e  a chro-  
n o t r o p i c  effect  on  t he  u terus ,  i.e., t h a t  i t  would  change  
t he  r e s t ing  f r equency  of c o n t r a c t i o n - r e l a x a t i o n  cycles ~, a. 
I n  our  expe r imen t s ,  however ,  these  changes  were e i the r  
a b s e n t  or  i r r egu la r  a n d  we found  ins t ead  a c o n c e n t r a t i o n -  
r e l a t ed  effect  of h o r m o n e  u p o n  t he  d u r a t i o n  of t he  f i rs t  
c o n t r a c t i o n  4. The  poss ib i l i ty  t h a t  th i s  p h e n o m e n o n  m i g h t  
be  he lpfu l  in  a l lowing t he  ex tens ion  of t h e  dose r ange  in 
h o r m o n e  assays,  p r o m p t e d  some bas ic  i n v e s t i g a t i o n  of 
these  t i m e  effects. 

Materials and methods. Oxytoc in  (OT)5, lysine vaso-  
press in  (LVP)8, c rys ta l l ine  El- f l -mercaptopropionic  acid] 
oxy toc in  (deamino-oxytoc in ,  DOT) ~ a n d  crys ta l l ine  ~1, 6- 
aminosube r i c  ac id ]oxy toc in  (AsuOT)s  were used. 

U te r i  f r om a d u l t  v i rg in  Sp rague -Dawley  a lb ino  ra t s  
(170-250 g) in p roes t rus  or es t rus  were m o u n t e d  for 
b ioassay  9 b y  i somet r ic  c o n t r a c t i o n  1~ us ing  Mg++-free 
v a n  D y k e - H a s t i n g s  so lu t ion  11. Dose-response  curves  were  
o b t a i n e d  b y  increas ing  pep t ide  c o n c e n t r a t i o n s  in  a 
geomet r i c  series u n t i l  t h e  t i ssue  c o n t r a c t e d  m a x i m a l l y  
and  t h e n  f u r t h e r  un t i l  e i t he r  a decl ine in t he  m a x i m a l  
response  was seen or  t he  t i m e  requ i red  for t h e  response  to  
r e t u r n  to  t h e  50% level  was  g rea te r  t h a n  10 min.  E a c h  
c o n t r a c t i o n  was al lowed to  pass  i ts  m a x i m u m  a n d  t h e n  
to decl ine to  a t  leas t  t he  50% level  p r io r  to  w a s h o u t  of 
pept ide .  On ly  one ana log  was t e s t ed  on  each  pa i r  of 
u t e r i ne  h o r n s  f rom t h e  s ame  an imal ,  a n d  in  each  i n s t ance  
oxy toc in  was also t e s t ed  a l t e r n a t e l y  on  t h e  same  t issue.  

The  u t e ro ton i c  response  to each  c o n c e n t r a t i o n  of 
agonis t  was  descr ibed  in t e r m s  of m a x i m a l  i n t e n s i t y  
r eached  a n d  in t e r m s  of half- l i fe  (t0.a) of t h e  response ;  
to. 5 was  m e a s u r e d  f rom t i m e  of a d m i n i s t r a t i o n  to  the  
t i m e  in wh ich  t he  response  to a g iven  dose d imin i shed  to  
ha l f  of i ts  m a x i m a l  in t ens i ty .  I n  add i t ion ,  t he  in tegra ls  (A) 
for each  response,  co r r e spond ing  to t h e  a rea  u n d e r  t he  
response  cu rve  f rom t i m e  zero to  t i m e  to. 5 (A = f0t-sE 
(t)~ dt) were m e a s u r e d  p l an i m e t r i c a l l y  a n d  p l o t t ed  vs. 
dose of agonis t .  Since t he  dose-area  cu rve  appea red  l inear  
a t  agon i s t  c o n c e n t r a t i o n s  where  t he  dose - in t ens i t y  cu rve  
h a d  r eached  a p la teau ,  i t  seemed p laus ib le  t h a t  h igh  
c o n c e n t r a t i o n s  of oxy toc in  could be  assayed  b y  m e a s u r i n g  
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area  u n d e r  t he  curve  of t he  in i t ia l  c o n t r a c t i o n  in s t ead  o f  
m a x i m a l  i n t e n s i t y  of t h i s  con t r ac t i on .  To t e s t  l i n e a r i t y  
a t  such  h igh  concen t ra t ions ,  4 series of in jec t ions  of 
oxy toc in  (one series consis ts  of 20, 30 and  40 pmoles  
h o r m o n e  in jec ted  in r a n d o m  order)  were car r ied  o u t  on  
pa i red  u te r ine  horns .  The  areas  u n d e r  in i t ia l  c o n t r a c t i o n  
curves  were m e a s u r e d  a n d  t he  resu l t s  s t a t i s t i ca l ly  
e x a m i n e d  for l inear i ty .  

Results. U t e r o t o n i c  responses  to  OT, DOT,  AsuOT and  
L V P  differed f rom each  o the r  q u a n t i t a t i v e l y  as well  as 
qua l i t a t ive ly .  The i r  r ough ly  para l le l  log dose - in t ens i ty  
curves ,  o b t a i n e d  b y  s tepwise  increase  of pep t ide  concen-  
t r a t i o n  w i t h  r epea t ed  w a s h o u t  b e t w e e n  i n d i v i d u a l  
challenges,  is s h o w n  in the  Figure.  The  m e a s u r e d  values  
can  be  f i t ted  b y  a modif ied  logist ic f unc t i on  1~ E = 
Em c~/c~.5 + cV), where  E is a c o n t r a c t i o n  in response  to a 
h o r m o n e  c o n c e n t r a t i o n  c, Em m a x i m a l  a t t a i n a b l e  con- 
t r ac t ion ,  co. ~ c o n c e n t r a t i o n  caus ing  a h a l f - m a x i m a l  
response  (0.5 Era), a n d  v an  e x p o n e n t i a l  c o n s t a n t  ( 'Hil l  
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