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c o n t a c t e d  discs (figure 2) was  s imi la r  to  agg rega t ion  a t  
t h e  or ig ina l  discs, d e m o n s t r a t i n g  t h a t  p h e r o m o n e  can  be  
successful ly  e x t r a c t e d  in  th i s  m e d i u m .  This  is in  a g r e e m e n t  
w i t h  f ind ings  for  Argas  pers icus  3. 
H i g h l y  s ign i f i can t  aggrega t ion  of female  Ap. eoncolor  on  
n y m p h a l  exuv iae  of t h a t  species (p < 0.001) occur red  
w i t h i n  30 m i n  (figures 3 a n d  4), and  far  exceeded  t h e  
level  of agg rega t ion  ach i eved  w i t h  t i c k - c o n t a c t e d  discs 
ove r  t he  same  period,  a l t h o u g h  t h e  f ina l  agg rega t ion  
ach ieved  w i t h  t h e  disc assays  was  s imilar .  I t  is no t  k n o w n  
w h e t h e r  t h e  exuv iae  r e p r e s e n t e d  a more  c o n c e n t r a t e d  
source of p h e r o m o n e  t h a n  the  discs, or w h e t h e r  t he  more  
r ap id  aggrega t ion  was  due  to  a d i f fe ren t  p h e r o m o n e .  
F e m a l e - c o n t a c t e d  discs p roduced  s igni f icant  aggrega t ion  
of female  t icks  of I. ho locvc lus  a n d  Ap.  concolor  a t  

d i s t ances  up  to  80 cm a n d  40 c m  respec t ive ly  ( table  2). 
Aggrega t ion  u n d e r  n a t u r a l  cond i t ions  m a y  ass is t  b o t h  
species in  t h e i r  h o s t  seeking  success. I n  t he  case of I. 
holocyclus,  where  c o p u l a t i o n  be tween  unfed  adu l t s  h a s  
been  r e p o r t e d  16 and  where,  p r e s u m a b l y ,  of f -hos t  m a t i n g  
m a y  occur  u n d e r  n a t u r a l  condi t ions ,  aggrega t ion  of ma les  
a n d  females  could be  an  i m p o r t a n t  f ac to r  in  t he  fer t i l iza-  
t i on  of females.  The  a t t r a c t i o n  of n y m p h a l  cut icles  for 
adu l t s  of Ap. concolor  would  c e r t a i n l y  in tens i fy  t he  
aggrega t ion .  However ,  t he re  is no  i n f o r m a t i o n  ava i l ab le  
of t h e  local  d i s t r i b u t i o n  of adu l t s  of e i t he r  species in  a n  
in fes ted  site. 

16 D.F.  Moorehouse, J. med. Ent. 3, 168 (1966). 
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Summary. Af te r  w a t e r  loading,  r a t s  b e a r i n g  ocular  g ra f t s  of t he  pars  i n t e r m e d i a  of t he  p i t u i t a r y  showed  t h a t  t he  
c o n t e n t  of s o d i u m  increased  in ur ine,  whe reas  p o t a s s i u m  exc re t ion  a n d  diuresis  d id  n o t  v a r y  s ignif icat ively .  These  
resu l t s  sugges t  t h a t  in  t h e  r a t  t he  pa r s  i n t e r m e d i a  is i n v o l v e d  in  t he  r egu la t i on  of t he  e lec t ro ly te  me tabo l i sm.  

Orias  a n d  M c C a n n  *,3 showed  t h a t  na t r i u r e s i s  rose in  
w a t e r  loaded  r a t s  a f t e r  t h e  i n j ec t i on  of mela l iocy te -  
s t i m u l a t i n g  h o r m o n e  (MSH).  W h e t h e r  t h e  n a t r i u r e t i c  
effect  e l ic i ted b y  t h e  dose level  used  b y  these  a u t h o r s  
ev idenced  a n  a c t u a l  ' phys io log ica l '  response,  or w h e t h e r  
i t  shou ld  be  ass igned to  a ' pha rmaco log i ca l '  one, is a 
p o i n t  u n d e r  d iscuss ion since l i t t l e  is k n o w n  on  t h e  ab i l i t y  
of t h e  pa r s  i n t e r m e d i a  to  secre te  M S H  a t  levels s imi la r  to  
t he  ones  r e ached  in  b lood  a f t e r  t h e  exogenous  t r e a t m e n t .  
Moreover ,  t h e  ques t i on  r e m a i n s  if t h e  h o r m o n e  secre ted  
b y  t h e  r a t  p i t u i t a r y  could evoke  a n a t r i u r e t i c  response  in 
i t s  own  species. 
IZastili  a n d  Ross  4 were  t h e  f i rs t  to  Show in r a t s  w h a t  is 
n o w a d a y s  a well  accep ted  fac t  t h a t  t he  pa r s  i n t e r m e d i a  
d i s connec t ed  f rom t h e  h y p o t h a l a m u s  oversecre tes  M S t t .  
Th i s  o b s e r v a t i o n  al lows us to  des ign  a s imple  mode l  for  
o b t a i n i n g  an ima l s  w i t h  e o n t i l m o u s  h i g h  levels of circu-  
l a t i ng  e n d o g e n o u s  MSH,  offer ing a c o n d i t i o n  useful  for  
c la r i fy ing  t h e  p rob lem.  
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Urine sodium excretion in grafted and control rats. Values are the 
mean of 5 rats. Dotted bars eorrespond to grafted animals and clear 
bars to controls, p-values are at the top of each bar. 

Materials and methods. Male S p r a g u e - D a w l e y  r a t s  weigh-  
ing 250-260 g a t  t h e  m o m e n t  of t h e  t r a n s p l a n t a t i o n  were 
used. One n e u r o i l i t e r m e d i a t e  lobe pe r  r ecep to r  a n i m a l  
was  g ra f t ed  in to  t h e  a n t e r i o r  c h a m b e r  of t he  r i g h t  eye, 
accord ing  to  t he  t e c h n i q u e  of Olson alld Malmfors  5. 
Donor s  were  r a t s  of t h e  same age a n d  sex. Af t e r  70 days  
t h e  g ra f t s  were obse rved  u n d e r  a s t e reomicroscope  a n d  
those  r a t s  showing  h e a l t h y ,  well g rowing  t r a n s p l a n t s  
were selected t o g e t h e r  w i t h  a n  equa l  n u m b e r  of s h a m  
o p e r a t e d  an imals .  F r o m  the  m o m e n t  of t r a n s p l a n t a t i o n  to  
t h e  comple t i on  of t he  s tudies ,  t h e  r a t s  were  m a i n t a i n e d  
in  a p h o t o p e r i o d  of 12 h of d a r k n e s s  a n d  12 h of i l lumi-  
na t i on ,  a t  a t e m p e r a t u r e  19-21 ~ 
5 g ra f t ed  r a t s  a n d  5 con t ro l s  were p laced  i n d i v i d u a l l y  in  
m e t a b o l i c  cages a n d  a t  t h e  t i m e  of t h e  e x p e r i m e n t  (09.00 
a.m.) t h e  r a t s  were g iven  b y  s t o m a c h  t u b e  10 ml  t a p  
water .  1 h l a t e r  t h e y  rece ived  a second gavage  of t he  same  
vo lume.  U r i n e  was  col lected for  2 h f rom t h e  m o m e n t  of 
t h e  second w a t e r  loading.  Af t e r  t h e  v o l u m e  was measu red ,  
sod ium a n d  p o t a s s i u m  c o n t e n t  was  e s t i m a t e d  b y  f l ame  
s p e c t r o p h o t o m e t r y  a n d  expressed  as ~xEq of ca t ion  ex-  
cre t ion.  D u r i n g  u r ine  col lec t ion t h e  an ima l s  were de-  
p r ived  of w a t e r  a n d  food in take .  
Af t e r  c o m p l e t i o n  of t h e  expe r imen t ,  t he  r a t s  were  de-  
c a p i t a t e d  a n d  b lood  col lected in hepa r in i zed  tubes .  P l a s m a  
was o b t a i n e d  a f t e r  c e n t r i f u g a t i o n  a n d  i t  was  d i lu t ed  2 : 1 
w i t h  dis t i l led  water .  P l a s m a  M S H  a c t i v i t y  was  t e s t e d  in 
t h i s  ma te r i a l ,  s e m i q u a n t i t a t i v e l y ,  us ing  skins  of t h e  t o a d  

1 Professor and Chairman of Histology. Member of the Investi- 
gator Career of the Consejo Naeional de Investigaeiones Cienti- 
fleas y T6cnieas de la Repflbliea Argentina. 

2 R. Orias and S. M. MeCann, Proe. Soc. exp. Biol. Med. 133, 469 
(1970). 

3 R. Orias and S. M. MeCann, Endocrinology 90, 700 (1972). 
4 A.J .  Kastin and G. T. Ross, Endocrinology 75, 187 (1964). 
5 L. Olson and T. Malmfors, Aeta physiol, stand., suppl. 348 

(1970). 
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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 .  

6 K. Shizume, A./3. Lerner and T. B. Fitzpatrick, Endocrinology 
54, 553 (1954). 

7 F.C. Iturriza, C. G. Ferese and R. Rafia, Acta physiol, latinoam. 
22, 140 (1972). 

8 M.E.  Celts, R. Macagno and S. Taleisnik, Endocrinology 93, 
1229 (1973). 

9 H.P.  Levitin and F. C. Iturriza, Acta physiol, latinoam. 24, 275 
(1974). 

10 H. Legait and F. Legait, in: Neurosecretion, p. 165. Ed. Heller 
and Clark. Academic Press, New York-London 1962. 

11 A.J .  Kastin, Fed. Proe. 26, 255 (1967). 

C o m p a r i s o n  of the  e f f ec t i venes s  of  i n t r a m u s c u l a r  and i n t r a p e r i t o n e a l  A C T H  in the  rat  1 
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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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