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y - r ad i a t i on  a d m i n i s t e r e d  u n d e r  4~ g e o m e t r y  in a 2400 
cur ie  r a d i a t i o n  source  7 were used  in  th i s  s tudy .  Th i s  dose 
r e su l t ed  in 75% m o r t a l i t y  w i t h i n  20 days .  F r o m  va r i ous  
e x p e r i m e n t s  12 a n i m a l s  w h i c h  h a d  se rved  as sa l ine  
con t ro l s  (Group A) a n d  16 gu inea-p igs  w h i c h  h a d  b e e n  
t r e a t e d  w i t h  cell-free mouse  of gu inea -p ig  spleen e x t r a c t s  
(Group B) were  ava i lab le .  M a i n t e n a n c e  a n d  o b s e r v a t i o n  
of t he  a n i m a l  t o o k  place  as p rev ious ly  desc r ibed  ~. 

Results. The  fol lowing o b s e r v a t i o n s  were m a d e :  
(a) Mor t a l i t y .  D u r i n g  t h e  second  p o s t - i r r a d i a t i o n  year ,  

5 o u t  of 12 s a l i ne - t r e a t ed  an imal s ,  or  41 .7%,  a n d  6 o u t  of 
16 sp leen  e x t r a c t  t r e a t e d  an ima l s ,  or  37 .5%,  died.  I n  
a g r e e m e n t  w i t h  t h e  a l m o s t  e q u a l  m o r t a l i t y  in  b o t h  groups ,  
Tab le ,  c o l u m n  2 i nd i ca t e s  no  obv i ous  d i f ference  in d e a t h  
d i s t r i b u t i o n .  T h e  m e a n  s u r v i v a l  t i m e s  were  590 a n d  565 
days ,  r e spec t ive ly .  S t a t i s t i c a l  ana lys i s  b y  m e a n s  of 
S t u d e n t ' s  %' t e s t  showed  t h a t  t he  d i f ference  in  m e a n  
s u r v i v a l  t i m e  b e t w e e n  g roups  A a n d  B was ins ign i f i can t  
(p > 0.60). 

Death distribution and weight changes of guinea pigs dying during 
the second post-irradiation year 

(A) Saline controls 

Animal No. Post-irradiation day of death % Weight changes 

1346-3 5t2 -- 8.6 
1346-5 541 + 5.3 
1346-A4 588 +~O.O 
1346-7 603 -- 1~.9 
1332-10 708 -- 2.5 

Average 590 + 1.3 

(B) Spleen treated 

Animal No. Post-irradiation day of death % Weight changes 

1347-3 407 + 99.1 
1347-4 542 + 79.9 
1333-4 556 + 94.8 
1347-1 568 +109.9 
1333-5 606 + 4.8 
1348-7 709 + 15.9 

Average 565 + 67.4 

(b) B o d y  W e i g h t  Changes .  A t  d e a t h  t h e  b o d y  we igh t  of 
t he  a n i m a l s  was  es tab l i shed .  P e r t i n e n t  d a t a  are  l i s ted  in  
c o l u m n  3 of t h e  T a b l e  w h i c h  i nd i ca t e s  t h a t  t h e  sa l ine-  
t r e a t e d  a n i m a l s  showed  i n s t a n c e s  of loss of b o d y  w e i g h t  as 

c o m p a r e d  to  t h e  s t a r t i n g  weight ,  r e su l t i ng  in a n  ave rage  
we igh t  co r r e spond ing  to  t h a t  of zero d a y  of t h e  exper i -  
m e n t .  I n  c o n t r a s t  to  this ,  t h e  sp leen  e x t r a c t  t r e a t e d  
a n i m a l s  all  showed  w e i g h t  gain,  a v e r a g i n g  67% a b o v e  t h e  
s t a r t i n g  weight .  S t u d e n t ' s  ' t '  t e s t  r evea l ed  t h a t  t he  differ-  
ence  b e t w e e n  groups  A a n d  B was h i g h l y  s ign i f i can t  
(p < 0.02). 

(c) A u t o p s y  F ind ings .  The  macroscop ic  o b s e r v a t i o n s  
m a d e  a t  a u t o p s y  d id  n o t  i nd i ca t e  a specific cause  of d e a t h  
a n d  showed  in all  of t h e  a n i m a l s  d y i n g  before  t h e  600 th  
p o s t - i r r a d i a t i o n  d a y  on ly  a more  or  less p r o n o u n c e d  
p n e u m o n i a .  I n  add i t ion ,  a comple t e  absence  of f a t  d e p o t s  
in  t h e  s a l i ne - t r ea t ed  a n i m a l s  was  no ted .  

Discussion. D e a t h  d i s t r i b u t i o n  a n d  b o d y  w e i g h t  c h a n g e s  
of i r r a d i a t e d  sa l ine  c o n t r o l  a n d  sp leen  e x t r a c t  t r e a t e d  
gu inea-p igs  c lear ly  i nd i ca t e  t h a t  t h e  l a t t e r  g r o u p  of 
an ima l s  did  n o t  s u c c u m b  e v e n t u a l l y  f r o m  a n  a n a p h y -  
lac t ic  r e a c t i o n  caus ing  severe  e m a c i a t i o n  of t h e  an imal s ,  
t h e  so-cal led ' s e c o n d a r y  disease ' .  O n  t h e  c o n t r a r y ,  t h e  
n o t a b l e  w e i g h t  ga in  of t h e  sp leen  e x t r a c t  t r e a t e d  a n i m a l s  
o b s e r v e d  d u r i n g  t h e  a c u t e  p h a s e  of t h e  r a d i a t i o n  syn-  
d rome ,  w h i c h  para l l e led  t h e  r e d u c e d  m o r t a l i t y  d u r i n g  t h e  
f i r s t  20 d a y s  a f t e r  i r r ad i a t i on ,  r e m a i n e d  in  ev idence  u n t i l  
d e a t h .  

I n  t h e  absence  of a d e q u a t e  d a t a  on  gu inea -p ig  ge ron to l -  
ogy,  t h e  q u e s t i o n  w h e t h e r  t h e  a n i m a l s  d ied  d u r i n g  t h e  
second  p o s t - i r r a d i a t i o n  y e a r  due  to  n a t u r a l  or  r a d i a t i o n -  
i nduced  p r e m a t u r e  age ing  m u s t  be  lef t  u n d e c i d e d  a t  t h i s  
t ime.  

T h e  i m p o r t a n c e  of t h e  p r e s e n t  i nves t i ga t i ons  for  a 
possible  c l in ical  a p p l i c a t i o n  of sp leen  e x t r a c t s  cons i s t s  in  
t h e  f ac t  t h a t  e v e n  c r u d e  cell-free sp leen  e x t r a c t s  c an  be  
a d m i n i s t e r e d  to  gu inea-p igs ,  a species well  k n o w n  for  i t s  
suscep t ib i l i t y  to  al lergic m a n i f e s t a t i o n s ,  w i t h o u t  p roduc -  
ing  de le te r ious  la te  effects  w i t h i n  a per iod  of t i m e  com-  
p a r a b l e  to  a p p r o x i m a t e l y  one  ha l f  of t h e  m a x i m u m  life 
s p a n  of t h i s  species. 

Zusammen/assung. T o d e s a l t e r  u n d  -gewich t  v o n  m i t  
M i l z e x t r a k t  b e h a n d e l t e n  Mee r schwe inchen  u n d  yon  Kon-  
t ro l l t i e r en  i m  zwei t en  J a h r  n a c h  y - B e s t r a h l u n g  m i t  e ther  
75% le ta l en  Dosis w e r d e n  ve rg l i chen  u n d  das  F e h l e n  v o n  
sch~d l i chen  S p ~ t w i r k u n g e n  der  M i l z e x t r a k t t h e r a p i e  auf-  
gezeigt .  
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Antagonism of Chlorpromazine by fl-Melanocyte 
Stimulating Hormone (fl-MSH) 

P r e v i o u s  c o m m u n i c a t i o n s  f rom these  l abo ra to r i e s  h a v e  
desc r ibed  t h e  ac t i ons  of f l -melanocyte  s t i m u l a t i n g  h o r m o n e  
f l-MSH 1,s a n d  of c h l o r p r o m a z i n e  3, o n  sp ina l  ref lexes  
of c a t  sp ina l  cord.  I t  was  f o u n d  t h a t  f l -MSH p o t e n t i a t e s  
sp ina l  reflexes,  whe rea s  c h l o r p r o m a z i n e  depresses  t h e m .  
I n  a n  e x t e n s i o n  of t h e  s tud ie s  on  c h l o r p r o m a z i n e  ~, i t  was  
f o u n d  t h a t  t h i s  d r u g  is c a p a b l e  of dep res s ing  t h e  pos i t ive  
i n t e r m e d i a r y  p o t e n t i a l  of c a t  sp ina l  cord.  T h e  pos i t i ve  
i n t e r m e d i a r y  p o t e n t i a l  was  in i t i a l ly  desc r ibed  b y  GASSER 

a n d  GRAHAM 5 as  a n e g a t i v e  p o t e n t i a l  a s soc ia t ed  w i t h  
inc reased  c e n t r a l  e x c i t a t o r y  s ta te .  T h e  conc lus ions  of 
GASSER a n d  GRAHAM were  l a t e r  ver i f ied  b y  LLOYD a n d  
MclNTVRE s w h o  used  s o m e w h a t  modi f ied  t e chn iques .  
Thus ,  t h e  o b s e r v a t i o n  t h a t  c h l o r p r o m a z i n e  depresses  t h e  

1 R. GUILLEMIN and ~V. KR:voY, C. R. Acad. Set. 250, 117 (1960). 
z ~V. KRIVOY and R. GUILLEMIN, Endocrinology 69, 170 (1961). 
a W. KRIVOY, Proe. Soc. exp. Biol. Med. 96, 18 (1957). 

W. KRIvoY and D. KROEGER, in preparation. 
H. GASSER and H. GRAHAM, Amer. J. Physiol. 103, 303 (1933). 

e D. LLOYD and A. MCINTYRE, J. gcn. Physiol. 32, 409 (1949). 
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positive intermediary potential  may be of importance, 
since it  could conceivably explain some actions of this 
drug, particularly those on the reticular formation 
described by DEMAAR et al. L In view of these observa- 
tions, an investigation was undertaken to determine 
whether fl-MSH can antagonize the action of chlor- 
promazine on the positive intermediary potential  of cat  
spinal cord. 

Methods and Materials. Seven decerebrate cats were 
used in this study. Three of these had spinal transections 
at  L v The techniques used to study the positive inter- 
mediary potential  were modifications of those of LLOYD 
and MclNTYRE% A complete description is being pres- 
ented elsewhere 8. Briefly, i t  consists in stimulating a 
spinal rootlet from the last lumbar segment and elec- 
tronically displaying the act ivi ty  so evoked in an im- 
mediately adjacent  dorsal spinal rootlet. Stimuli used in 
these experiments were maximal,  and delivered at  a 
frequency of 0,5 cps (typical settings of the stimulator 
were 0.2 msec duration and 0.05 V amplitude). Once 
stimulation was started, it was continued for the duration 
of the experiment.  Decerebration was performed under 
ether anesthesia which was discontinued at  least 1 h prior 
to the initiation of the experiment. Then the experiment 
was started only after the positive intermediary poten- 
tials had been seen to remain constant for at least 
30 rain °. 

Results. Similar results were obtained in both decere- 
brate and decerebrate-spinal cats. The administrat ion of 
chlorpromazine in doses of 4 to 10 mg/kg resulted in 
inhibition of the positive intermediary potential. The 
subsequent administration of fl-MSH in doses of 0.14 to 
0.25 mg/kg resulted in restoration of the positive inter- 
mediary potential  towards normal. The t ime course of 

this effect followed tha t  described previously regarding 
modifications of evoked monosynaptic spinal potentials 
appeared approximately 4 rain after injection, reaching 
a maximum ca. 20 min thereafter, and lasting for more 
than 30 min. There were no changes in blood pressure or 
respiration tha t  could be associated with the alterations 
in positive intermediary potentials. 

Conclusions. fl-MSH is capable of antagonizing the 
actions of chlorpromazine p robab ly  by acting directly 
on the cat  spinal cord. The observations reported here 
would be in agreement with the hypothesis tha t  chlor- 
promazine acts to lower the central exci tatory state by 
modifying the act ivi ty of fl-MSH in the nervous system 1°. 

Rdsumd. Une prCparation hautement  purifiSe de l 'hor- 
mone mClanophor~tique fl-MSH inhibe les effets de la 
chlorpromazine au niveau de la moelle spinale. 
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T h e  P o t a s s i u m  C o n c e n t r a t i o n  of  F r o g  R i n g e r ' s  
S o l u t i o n  ~ 

Ringer's solution for bathing organs and tissues of the 
frog in vitro is generally made to contain a potassium 
concentration of 2.5 mEq/L This concentration is probably 
based on the average concentration of potassium in frog 
plasma given by FENN 2 in 1936. However, the potassium 
concentration of frog plasma varies with the species of 
frog as well as with a number of other variables. In R. areo- 
lata, R. catesbeiana, and R. esculenta, for example, the 
potassium concentration of the plasma is, respectively, 
5.8, 4.8, and 5.1 mEq/13. In contrast,  recent determinations 
of the potassium content of plasma in Rand pipiens gave 
an average value of 1.7 + 0.2 (S.D.) mEq/1 based on 30 
pooled samples from 90 frogs 4. 

I t  is well kno~na tha t  individual intact  leg muscles of 
the frog lose potassium when they are placed in oxygen- 
ated Ringer's solution which contains no potassium. Con- 
versely, muscles placed in Ringer's solution which con- 
tains up to 6-10 mEq  K/l, gain potassium. I t  follows tha t  
there is a concentration of potassium between these two 
extremes at  which the average muscle neither gains nor 
loses potassium. This fact is of great importance when it is 
desired to study the flux of potassium in both directions 
across the muscle cell membrane under conditions of 
steady state. 

From data  in a previous paper s, the steady state pot- 
assium concentration of the Ringer 's  solution can be inter- 
polated to be 3.4 mEq/1 for paired tibialis anticus longus 

and iliofibularis muscles of R. pipiens (see Figure 2 of 
ref. 5). These were muscles of frogs kept at  5°C during the 
months of October and November.  The average weight of 
each pair of muscles was 175 rag. After dissection, they 
were placed in Ringer's solution which contained, in 
m2~I/1, NaC1, 109.5; KC1, 2.0; MgClo, 1.0; CaCI~, 1.26; 
NaHzPO4, 0.62; Na2HPO 4, 3.96, and had a pH of 7.4. 
After 18 h at 5°C, the muscles were transferred to fresh 
oxygenated Ringer's solution containing 5 m3// sodium 
lactate and varying concentrations of potassium and in- 
cubated at  20°C for 6 h. Lactate  itself reduces the net loss 
of potassium from frog muscle in Ringer 's  solution con- 
taining 2.0 mEq K/15 so the steady state concentration of 
potassium without  lactate would undoubtedly be higher 
than 3.4 mEq/1 for these muscles. 

However, potassium concentrations in the range tha t  
provides a steady state for potassium in paired tibialis 
anticus and itiofibularis muscles cause a net  gain of pot-  
assium in the sartorius muscle of R. pipiens (in October 
and November) under the same in vitro conditions. The 
relationship between the net change in muscle potassium 

a This investigation was supported by PHS grant no. A-47t8 from 
the National Institute of Arthritis and Metabolic Diseases, U.S. 
Public Health Service. 
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