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]3ufo a r e n a r u m ,  accord ing  to t he  r e f i ec tomet r i c  m e t h o d  
of Sh izume  e t  al.", a d a p t e d  for us ing  w i t h  t he  A r g e n t i n i a n  
t o a d  7. 
Observations. I n  t h e  f igure  i t  c an  be  seen t h a t  in  t h e  
g ra f t ed  r a t s  u r ine  sod ium c o n c e n t r a t i o n  a n d  t o t a l  ex- 
c re t ion  of sod ium rose, whi le  u r ine  v o l u m e  a n d  p o t a s s i u m  
excre t ion  did  n o t  c h a n g e  s ignif ica t ively .  P l a s m a  of all  t h e  
t r a n s p l a n t e d  r a t s  showed  t h e  ab i l i t y  to  d a r k e n  t h e  t o a d  
skins,  whereas  d a r k e n i n g  was n o t  r e f l ec tomet r i ca l ly  de- 
t e c t a b l e  w h e n  t he  p l a s m a  of t h e  cont ro l s  was  assayed.  
Discussion. P l a s m a  of t h e  r a t s  bea r i ng  ocular  t r a n s p l a n t s  
d a r k e n e d  the  t o a d  skins.  Since t he  p l a s m a  of i n t a c t  nor-  
m a l  r a t s  h a s  no  d a r k e n i n g  a c t i v i t y  w h e n  t e s t e d  in  sk ins  of 
t3. a r e n a r u m  s, i t  c an  be  a s s um ed  t h a t  t he  g ra f t ed  r a t s  
showed  rais~.d levels of M S H  or MSH- l ike  s u b s t a n c e s  in  
t h e i r  p l a sma .  Af t e r  w a t e r  loading  t h e  r a t s  d i sp lay ing  h i g h  
levels of c i r cu la t ing  M S H  excre ted  s ign i f i can t  b y  larger  
a m o u n t s  of sod ium w h e n  c o m p a r e d  w i t h  t h e  controls .  
Ur ine  v o l u m e  a n d  p o t a s s i u m  excre t ion  did  n o t  vary ,  in-  
d i ca t i ng  t h a t  t h e  na t r iu re s i s  found  was absolu te .  
These  o b s e r v a t i o n s  a l low us to  real ize  t h a t  t he  effect  
f o r m e r l y  descr ibed  b y  Or ias  a n d  M c C a n n  ~, ~ could be  as- 
s igned  to a ' phys io log ica l '  m e c h a n i s m .  This  a s s u m p t i o n  
h a d  been  p rev ious ly  sugges ted  b y  us a f t e r  obse rv ing  t h a t  

t he  MSH-re l eas ing  drug,  f luphenaz ine ,  i nduced  n a t r i u -  
sesis 9. The  resu l t s  he re in  r e p o r t e d  lead us to  specu la te  
t h a t  t h e  phys io log ica l  role of M S H  shi f ts  to  a new func-  
t ion ,  para l le l  w i t h  phy logene t i c  evo lu t ion .  I n  lower ver -  
t eb ra t e s ,  t he  h o r m o n e  med ia t e s  t h e  we l l -known  mech-  
an i sms  i nvo lv ing  t e g u m e n t a r y  colour  changes ,  whereas  
in  m a m m a l s  i t  seems to p a r t i c i p a t e  in  t h e  e lec t ro ly te  ba-  
lance.  P r ev ious  s tud ies  showing  t h a t  t h e  m o r p h o l o g y  of 
t h e  pars  i n t e r m e d i a  var ies  accord ing  to  t h e  ava i l ab i l i t y  of 
w a t e r  to, a n d  t h a t  t h e  in j ec t ion  of h y p e r t o n i c  sal ine elicits 
release of M S H  11, s u p p o r t  t h e  h y p o t h e s i s  expressed  above .  
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Summary. I n j e c t i o n  of 1-24 A C T H  is more  effect ive  b y  t h e  i.m. t h a n  i.p. route .  La rge  doses are r equ i red  to i nduce  
c o n s i s t e n t  m a x i m a l  ad r ena l  co r t i cos te rone  secret ion.  

A C T H  is u sua l ly  g iven  e i the r  i.v. or i.p. to  e x p e r i m e n t a l  
an ima l s  ~, 3. I n  e v a l u a t i n g  t he  a d r e n a l  response  to  A C T H  
in i n t a c t  rats ,  i.v. A C T H  m a y  n o t  be  app rop r i a t e ,  s ince 
i t  requi res  s t ressful  m a n e u v e r s ,  such  as a sk in  incis ion or 
a t o u r n i q u e t  p laced  on  t h e  roo t  of t h e  tai l ,  w h i c h  m a y  
induce  secre t ion  of endogenous  A C T H  t o  add  to t h e  effect  
of exogenous ly  a d m i n i s t e r e d  ACTH.  I n  t h e  p r e s e n t  s tudy ,  
seeking  t h e  m o s t  a p p r o p r i a t e  rou te  for i n j ec t ion  of 
A C T H  in i n t a c t  ra t s ,  we c o m p a r e d  t h e  ef fec t  of i .m. or  i.p. 
i n j ec t ion  oI s y n t h e t i c  1-24 ACTH.  
Materials and methods. Male Sp r ague - D aw l ey  r a t s  weigh-  
ing 250-300 g were  housed  2/cage w i t h  con t ro l l ed  l i gh t ing  
(l ights on  06.00-18.00 h) a n d  t e m p e r a t u r e  (24 4- 1~ 
P u r i n a  L a b o r a t o r y  Chow a n d  t a p  w a t e r  were a l lowed ad  
lib. The  a n i m a l  q u a r t e r s  were ~o t  en t e r ed  10 h p r io r  to  t h e  
e x p e r i m e n t  to  s t a n d a r d i z e  t h e  e x p e r i m e n t a l  condi t ions .  
30 ng  to  30 ~g/0.1 m l  0 .9% sa l ine /100 g b . w t  of s y n t h e t i c  
1 -24  A C T H  (Cor t rosyn,  Organon) ,  or  a n  e q u i v a l e n t  

v o l u m e  of saline,  was  g iven  i.p. or i .m. in  t he  th igh .  A t  
va r ious  t imes  a f t e r  in jec t ion ,  0.3 ml  hepa r in i zed  b lood  
samples  for  co r t i cos te rone  m e a s u r e m e n t  were o b t a i n e d  
f rom t h e  s u b c l a v i a n  ve in  v ia  p e r c u t a n e o u s  v e n i p u n c t u r e ,  
u n d e r  < 3 m i n  e t h e r  anes thes ia .  I n  some e x p e r i m e n t s ,  
p l a s m a  A C T H  as well  as co r t i cos te rone  c o n c e n t r a t i o n  
was  measured .  In  such  expe r imen t s ,  d e x a m e t h a s o n e  
p h o s p h a t e  (Decadron,  Merck,  S h a r p  & Dohme)  100 ~g/  
0.1 ml /100  g b . w t  was  g iven  i.p. a t  07.00-07.30 h to  in-  
h i b i t  s t i m u l a t i o n  of endogenous  A C T H  secre t ion  a t  t h e  
t i m e  of sampl ing ,  a n d  p e n t o b a r b i t a l  (Nembuta l ,  A b b o t t )  
4 mg/0 .5  ml /100 g b . w t  was g iven  i.p. 4 h la ter .  5 m i n  a f t e r  
p e n t o b a r b i t a l  in jec t ion ,  s y n t h e t i c  1-24 A C T H  or sa l ine  
was in jec ted .  H e p a r i n i z e d  b lood  (1.5 ml) was  o b t a i n e d  for 
b o t h  A C T H  a n d  cor t i cos te rone  m e a s u r e m e n t  a t  va r ious  
t imes  a f t e r  A C T H  in jec t ion .  All  b lood  samples  were col- 
lec ted  b e t w e e n  10.00 a n d  13.00 h. A C T H  was  m e a s u r e d  
b y  r a d i o i m m u n o a s s a y * ;  co r t i cos t e rone  was  m e a s u r e d  b y  

Table 1. Plasma eorticosterone 30 or 45 rain after 100 or 300 ng/100 g 
b.wt i.m. or i.p. 1-24 ACTH injection 

Dose and route Plasma corticosterone ([xg[100 ml) 
of ACTH injection 30 min 45 rain 

100 ng i.m. 10.1-4- 2.2 13.2 4- 10.1 
100 ng i.p. 13.4 dc 6.5 5.6 -_q= 0.9 
300 ng i.m. 14.4 • 2.2 9.5 q- 2.8 
300 ng i.p. 35.4 -t- 18.0 5.1 -4- 0.3 

Mean and SE of 5 rats are shown for each time point. 
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Table 2. Temporal change in plasma eorticosterone and ACTH after injection of 30 ~xg/100 g b.wt 1-24 ACTH i.m. or i.p. 

Plasma corticosterone (Fg/100 ml) Plasma ACTH (pg/ml) 
Time after i.m. i.p. Saline control IP i.m. i.p. 
injeetion 

6min  27.0-4-1.8 19.24- 1.8 59044- 918 2384•  
15min 43.04-3.7 39.94-3.5 6.24-1.0 64624-1490 25994-401 
30min 47.44-2.2 53.94-3.1 7 . 2 1 0 . 4  13874- 110 1171-4-217 
60min 57.5-4-2.7 58.3=b2.4 1059•  192 5 8 6 •  

Mean and SE of 5 rats are shown for each time point. 

a s e m i - a u t o m a t e d  acid f luorescence  t e c h n i q u e  5. S t a t i s t i -  
ca l  c o m p a r i s o n  was  m a d e  w i t h  S t u d e n t ' s  t - t e s t  a n d  t h e  
N e w m a n - K e u l s  mu l t i p l e  c o m p a r i s o n  t e s t  s. 
Results. Cor t i cos te rone  response  to  sma l l  doses of 1 -24  
A C T H .  Since 15 ng/100 g b . w t  1-24 A C T H  is ef fec t ive  
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Fig. 1. Plasma corticosterone concentration 30 min after i.p. 1-24 
ACTH, 1-30 tzg/100 g b.wt. Dots represent individual animals; bars 
represent means. 
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Fig. 2. Temporal change in plasma eorticosterone (upper figure) and 
ACTI-I (lower figure) after injection of 3 ~xg/100 g b.wt. ACTH i.m. 
or i.p. Mean and SE of 5 rats are shown for each time point. 

i .v. 2, g roups  of 6 r a t s  were g iven  30 ng/100 g b . w t  1-24 
A C T H  or sa l ine  i.m. a n d  sampled  30 or  45 m i n  la ter .  
B a s a l  con t ro l  an ima l s  were  n o t  in j ec ted  w i t h  e i t he r  sal ine 
or A C T H  a n d  were s ampled  u n d e r  < 3 m i n  e t h e r  an-  
es thesia .  P l a s m a  cor t i cos te rone  increased  s l igh t ly  above  
base l ine  a t  30 mil l  in  b o t h  sal ine a n d  A C T H  groups,  b u t  
t h i s  c h a n g e  was  n o t  s ign i f i can t  (p > 0.05, S t u d e n t ' s  
t - t es t ) .  P l a s m a  cor t i cos te rone  r e t u r n e d  to  t h e  basa l  level  
b y  45 m i n ;  t h e r e  were  no s ign i f ican t  d i f ferences  be tween  
A C T H -  a n d  sa l ine - in jec ted  groups.  L a r g e r  doses of 1-24 
A C T H  (100 or 300 rig/100 g b.wt)  were  in jec ted  i.m. or 
i.p. in  g roups  of 5 ra ts .  B lood  samples  were o b t a i n e d  30 or  
45 ra in  la ter .  No cons i s t en t  co r t i cos te rone  response  was  
o b t a i n e d  w i t h  e i t he r  of t h e  i.m. or i.p. doses ( table  1). 
Cor t i cos te rone  response  to  larger  doses of i.p. 1 -24  ACTH.  
To p roduce  a c o n s i s t e n t  co r t i cos te rone  response,  la rger  
doses of 1 -24  A C T H  (1-30 ~xg/100 g b .wt)  were in jec ted  
i.p. in  g roups  of 6 r a t s  a n d  b lood  samples  were o b t a i n e d  
30 ra in  la ter .  As s h o w n  in f igure  1, a cons i s t en t  rise of 
p l a s m a  cor t i cos te rone  was o b t a i n e d  on ly  w i t h  t h e  h ighes t  
dose of ACTH.  
P l a s m a  A C T H  a n d  cor t i cos te rone  a f t e r  la rger  doses of 
i .m. or i.p. 1-24 ACTH.  3 or 30 ~zg/100 g b . w t  1-24 A C T H  
were in jec ted  i.m. or  i.p. ill g roups  of 5 r a t s  a n d  b lood 
samples  were o b t a i n e d  6, 15, 30 a n d  60 m i n  la ter .  Con t ro l  
a n i m a l s  rece ived  sal ine i n s t ead  of A C T H  and  were 
s ampled  15 or 30 ra in  la ter .  P l a s m a  A C T H  c o n c e n t r a t i o n  
was  s ign i f i can t ly  h i g h e r  (p < 0.05) in t h e  i.m. t h a n  in t he  
i.p. g roup  a t  15 ~/nd 60 ra in  (3 ~zg/100 g b o d y  w e i g h t  1-24 
ACTH,  f igure 2) or a t  6, 15 a n d  60 m i n  (30 ~g/100 g b . w t  
1-24  ACTH,  t a b l e  2). A C T H  was  n o n - d e t e c t a b l e  in t he  
p l a s m a  of t h e  con t ro l s  a t  15 a n d  30 min.  Usua l l y  3 ml  of 
p l a s m a  are  r equ i r ed  to  d e t e c t  A C T H  in  t h e  basa l  s t a t e ;  
< ha l f  t h i s  a m o u n t  was  used  in th i s  s tudy .  P l a s m a  cor- 
t i cos t e rone  u n d e r w e n t  a h i g h e r  a n d  more  p ro longed  
e l eva t ion  in t h e  i.m. t h a n  in t h e  i.p. g roup  a f t e r  3 vg/  
100 g b . w t  1-24 A C T H  (figure 2) b u t  was  n o t  s ign i f i can t ly  
d i f f e ren t  b e t w e e n  i.m. a n d  i.p. g roups  a f t e r  30 Fg/100 g 
b . w t  ( table  2). 

Discussion. Our  resu l t s  ind ica te  t h a t  1-24 A C T H  p r o -  
duces  h i g h e r  p l a s m a  A C T H  a n d  cor t i cos te rone  w h e n  in-  
j ec ted  i .m. t h a n  i.p. A r e l a t ive ly  large dose is necessa ry  to  
i nduce  a cons i s t en t  co r t i cos te rone  response  in ra ts .  I t  was  
r a t h e r  su rp r i s ing  t h a t  as m u c h  as 10 ~xg/100 g b . w t  1-24  
A C T H  g iven  i.p. d id  n o t  i nduce  a c o n s i s t e n t  co r t i cos te rone  
response.  Differences  b e t w e e n  t he  a b s o r p t i o n  of t h i s  pep-  
t i de  h o r m o n e  a long  i t s  p a t h w a y  f rom t h e  in j ec t ion  s i te  
a n d / o r  in  hepa t i c  d e g r a d a t i o n  m a y  a c c o u n t  for t he  differ- 
ence  b e t w e e n  t h e  e f fec t iveness  of i.m. a n d  i.p. in jec t ion .  
30 t~g 1-24  A C T H / 1 0 0  g b . w t  i nduced  an  i nd i s t i ngu i shab le  
m a r k e d  rise in  p l a s m a  cor t i cos te rone  a f t e r  b o t h  i.p. a n d  
i.m. in jec t ion ,  i n d i c a t i n g  t h a t  t h i s  dose induces  m a x i m a l  
a d r e n a l  a c t i v a t i o n  b y  e i the r  rou t e  of a d m i n i s t r a t i o n .  


