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a rg in ine  of t he  m e d i u m  in to  t h e  cell to  t h e  i n c o r p o r a t i o n  
in to  t h e  p ro te in ,  was 0.1 m M  in  t h e  fed a n i m a l  a n d  
0.6 m l ~ / i n  t h e  f a s t ed  a n i m a l  (Figure  2). 

Discussion. T h e  i n c o r p o r a t i o n  of ~H-arg in ine  i n to  t h e  
l ive r  p r o t e i n  of fas ted  ch i ckens  of t h e  N G L  s t r a i n  is 
decreased,  as  c o m p a r e d  w i t h  t h e  fed cont ro ls ,  t o  a l a rge r  
e x t e n t  t h a n  t h a t  of ~H-leucine.  Th i s  does  n o t  occur  in  
o t h e r  s t ra ins ,  such  as  t h e  w h i t e  l egho rn :  t h e r e  f a s t i ng  
is n o t  fol lowed,  as  is t y p i c a l  for  t h e  N G L  s t r a in ,  b y  t h e  
la rge  inc rease  of a n  a rg inase  a c t i v i t y  w i t h  low K m  for 
a rg in ine .  

M a n y  fac tors  cou ld  in f luence  t h e  l abe l l i ng  of t h e  l iver  
p r o t e i n  b y  3H-leucine a n d  ~H-arginine.  F i rs t ,  a la rger  
i so topic  d i l u t i on  in t h e  fas ted  as c o m p a r e d  w i t h  t h e  fed 
a n i m a l  could  be  t h e  reason.  This ,  however ,  is n o t  t he  
case. I n  fact ,  a t  t h e  b e g i n n i n g  of t h e  e x p e r i m e n t ,  t he  
i n t r a c e l l u l a r  leuc ine  c o n t e n t  was  9 nmoles  pe r  100 m g  
of l iver  in  t h e  fas ted  a n d  6.2 nmoles  in  t he  fed an imal ,  
whi le  t h e  a rg in ine  c o n t e n t  was  9.2 nmoles  pe r  100 m g  
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Fig. 2. Incorporation of SH-arginine in the liver protein of fed and 
48 h fasted NGL chickens as a functiou of argitfine concentration. 
The incubation mixtures were prepared as described under Figure i. 
The concentration of aH-arginine (specific activity 960 epm per 
nmole} was: 0.66, 0.33, 0.132; 0.06 raM. Temperature was 38°C, 
pH was 7.4. After 1 h of incubation the reaction was stopped by 
the addition of 5 ml of 8% trichloroaeetie acid and the protein 
precipitate was prepared for counting and counted as described 
under Figure 1. 

in  t h e  fas ted  a n d  4.1 nmoles  in  t he  fed an imal .  These  
d i f ferences  are  n o t  i m p o r t a n t  s ince t h e  equ i l i b r a t i on  
b e t w e e n  t h e  e x t r a -  a n d  t h e  i n t r ace l l u l a r  a m i n o  ac ids  is 
r ap id  ~0-x2 a n d  t h e  a m o u n t  of t h e  a d d e d  l abe l l ed  teuc ine  
a n d  a rg in ine  was  m u c h  in  excess  (0.5 nmole)  of t h a t  
p r e s e n t  in  t h e  cells. 

F a s t i n g  could  s low d o w n  t h e  p r o t e i n  s y n t h e s i s  b y  
dec reas ing  t h e  c o n c e n t r a t i o n  of  u n k n o w n  factors .  This ,  
however ,  cou ld  h a r d l y  exp l a in  why ,  u n d e r  t h e  s ame  
e x p e r i m e n t a l  cond i t ions ,  a rg in ine  is i n c o r p o r a t e d  to  a 
lesser  e x t e n t  t h a n  leucine,  

I t  seems,  o n  t h e  c o n t r a r y ,  r e a s o n a b l e  to  r e l a t e  t h e  
la rger  decrease  of a rg in ine  i n c o r p o r a t i o n  to  t h e  h i g h e r  
level  of t h e  l iver  a rg inase  a c t i v i t y  of t he  f a s t ed  N G L  
ch i ckens  (Figure  1, Table) .  Th i s  conc lus ion  is also sup-  
p o r t e d  b y  t h e  o b s e r v a t i o n  t h a t  t h e  effect  of f a s t ing  on  
a rg in ine  i n c o r p o r a t i o n  i n to  t h e  l iver  p r o t e i n  can  b e  
a l m o s t  c o m p l e t e l y  r e m o v e d  b y  inc reas ing  t h e  a rg in ine  
c o n c e n t r a t i o n  (Figure  2). 

T h e  a rg inase  level  c an  t h u s  cont ro l ,  in t h e  l iver  of t h e  
ch ickens  of t h e  N G L  s t ra in ,  t he  r a t e  of a rg in ine  incor-  
p o r a t i o n  a n d  the re fo re  t h e  syn thes i s  of p ro te in ,  p a r t i -  
cu la r ly  of t h e  bas ic  p r o t e i n  such  as h is tones .  On t h e  
con t r a ry ,  syn thes i s  of t h e  acidic p ro te in ,  such  as a rg inase  
f rom ch icken  l iver,  shou ld  be  in f luenced  to  a lesser 
ex t en t .  The  p roposed  m e c h a n i s m  of r e g u l a t i o n  could  
r ep resen t ,  in  a l l  cond i t i ons  where  food is scarce,  a useful  
m e c h a n i s m  to  spare  t h e  e n e r g y  s u p p l y  a n d  t h u s  to  
p r o v i d e  a s u r v i v a l  a d v a n t a g e  to  t he  an ima l .  

Riassunto. L a  comparsa ,  d a  d ig iuno ,  di u n a  n n o v a  
a t t i v i t ~  a rg inas i ca  ne l  l ega to  di pu l c ino  del ceppo  N u o v a  
L ivo rnese  I )o ra t a ,  ~ a s soc ia t a  al  decrescere  de l la  incor-  
p o r a z i o n e  di a r g i n i n a  nel le  p ro t e ine  epa t i che .  II  f e n o m e n o  
p o t r e b b e  ave re  in te resse  ne l l a  rego laz ione  de l la  s in tes i  
p ro te ica .  
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P r o s t a g l a n d i n s  a n d  F o o d  I n t a k e  o f  R a t s  

To ou r  knowledge ,  t h e  effects  of p r o s t a g t a n d i n s  (PG) 
o n  food i n t a k e  h a v e  n o t  b e e n  r epor t ed .  Because  P G  are  
u b i q u i t o u s  a n d  h a v e  b e e n  s h o w n  to  h a v e  m a n y  effects  
on  phys io log ica l  a n d  b i ochem i ca l  f u n c t i o n s  w h i c h  p l a y  
some  p a r t  in  t h e  r e g u l a t i o n  of e n e r g y  ba lance ,  i t  is 
conce ivab l e  t h a t  t h e y  m a y  be  a c o m p o n e n t  of t h e  food 
i n t a k e  regulator}-  sys t em.  

P G  a re  s y n t h e s i z e d  in va r ious  o rgans  i nc lud ing  s to-  
m a c h  x i n t e s t i ne s  2 ad ipose  t i ssue  ~, n e r v e s  4, s a n d  b r a i n  s 
Of t h e  m a n y  effects  of PG,  those  w h i c h  a re  r e l a t ed  to  
t h e  con t ro l  of food i n t a k e  inc lude :  s t i m u l a t i o n  of gas t ro -  
i n t e s t i n a l  m o t i l i t y  7, i n h i b i t i o n  of gas t r ic  sec re t ion  s, a n d  
i n h i b i t i o n  of l ipolysis  caused  b y  ep inephr ine ,  no rep ine -  
phr ine ,  ACTH,  T S H ,  g lucagon  a n d  g r o w t h  h o r m o n e  °. 
P G E  1 ha s  insu l in- l ike  a c t i v i t y  in  t h a t  i t  increases  glucose 
u p t a k e  b y  ad ipose  t i ssue  a n d  s t i m u l a t e s  syn thes i s  of 
t r ig lyeer ides  f rom glucose a n d  a c e t a t e  1°,11. Also BERG- 

STROM et  aI. s h a v e  sugges ted  P G  h a v e  a ro le  in  t h e  
con t ro l  of free f a t t y  acid mob i l i za t ion .  A l t h o u g h  t h e  
a b o v e  m e n t i o n e d  phys io log ica l  a n d  b iochemica l  pro-  
cesses a re  r e l a t ed  to  some a s p e c t  of t h e  con t ro l  of food 
i n t ake ,  i t  is n o t  a p p a r e n t  w h a t  t h e  n e t  r e su l t  of a n y  
one  P G  would  be. Thus ,  t h e  ob j ec t i ve  of t h e  fo l lowing 
e x p e r i m e n t  was  to  d e t e r m i n e  t h e  r e l a t i ve  effects  of 6 of  
t h e  P G  on  food i n t a k e  in  ra ts .  

Male  r a t s  (Charles R i v e r  s t ra in)  were  t r a i n e d  to  b a r  
press  for pe l le t s  (Noyes ;  100 pel le ts  = 4.5 g) a n d  were  
cond i t i oned  to  one  2-h feeding pe r  day.  On  e x p e r i m e n t a l  
days ,  r a t s  were  i n j ec t ed  s.c. w i t h  1.0 m l / k g  c o n t a i n i n g  
a dose of e i t he r  1 m g / m l  of p r o s t a g l a n d i n s  A 1, B 1, Fla,  
F~a, or  0.1 m g / m l  of E 1 or E ,  12. 

On con t ro l  days,  on ly  t he  so lven t  was  i n j ec t ed :  0.1 ml  
e t h y l  a lcohol  d i lu t ed  w i t h  0 . 9 m l  of 0 .02% Na2CO a 
so lu t ion  in sa l ine  (pH b e t w e e n  6.0 a n d  7.0). I m m e d i a t e l y  
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Effect of prostaglandins on food intake. The 
blackened-in plus the open bars show the 
cumulative intakes (bar presses) on control 
days while the open bars show the cumulative 
intakes on experimental days. Subcutaneous 
injection of either 1 mglkg body weight Ai, Bi, 
Fla, or F2~ or 0.1 mg/kg body weight of E x or E 2 
were given at time '0' on experimental days 
while the carrier solution only was injected on 
control days. Each pellet weighed 45 mg. Proba- 
bilities are the results of paired t-tests. * = p < 
0.05; ** = p < 0 . 0 2 ;  *** = p < 0 . 0 1 .  

af ter  inject ion,  each ra t  was  p laced  in a feeding cage. 
Differences  of food in take  on con t ro l  and  e x p e r i m e n t a l  
days  were  t e s t ed  for s ignif icance wi th  pa i red  t- tests.  At  
least  9 ra t s  received each of the  p ros t ag l and ins  on dif- 
fe ren t  t e s t  days.  

Of t he  PG tes t ed  only  ]31 d id  no t  depress  feeding 
dur ing  the  f i r s t  hal f  hour  (Figure). P G B  1 caused a 
reduced  ra te  of ea t ing  b u t  ma in ly  in the  30-60 rain 
in terval .  Only F ie  in jec t ions  resu l ted  in a s igni f icant  
decrease of t he  cumula t ive  in take  a t  the  end of the  
feeding period,  a l t hough  b o t h  P G E  1 and  P G F ~  h a d  a 
sus ta ined  effect.  Because in p r e l im ina ry  tes t s  PGE~ and  
P G E  2 caused  pe r iphera l  vasodi la ta t ion ,  d ia r rhea  and  
general  depress ion  of behavior ,  doses used la ter  were 
only  lho t h a t  of t he  o the r  PG given. The doses of PG 
in jec ted  in th is  e x p e r i m e n t  caused  no a p p a r e n t  s y m p t o m s  
of s ickness or d i scomfor t  in the  ra t s ;  t h e y  d r a n k  wa te r  
and  r e sponded  to  hand l ing  as usual.  

Clearly, these  doses of P G  can inh ib i t  food in take  of 
rats ,  b u t  a physiological  role in e i ther  t he  cont ro l  of 
food in take  or the  regula t ion  of energy  ba lance  r ema ins  
to  be es tabl ished.  %Ve do no t  know ei ther  the  physiological  
blood concen t r a t ions  of PG in t he  r a t  or the  abso rp t i on  
ra tes  in our  expe r imen t .  However ,  it  can be a s sumed  
t h a t  only  a ve ry  smal l  p ropo r t i on  of t he  dose in jec ted  
ever  reached  the  ar ter ia l  b lood since the  lungs ve ry  
eff ic ient ly  metabo l i ze  mos t  of these  PG ~3. P re sumab ly ,  
since the  ac t ion  of some of t he  P G  was  sus ta ined,  only  
an  e x t r e m e l y  smal l  p ropor t ion  of the  dose in jec ted  was  
in t h e  ar te r ia l  b lood a t  a n y  one t ime.  

The food in take  depress ion  is p robab ly  no t  t he  resul t  
of an increased body  t e m p e r a t u r e  w i t h  m o s t  of these  PG. 
In jec t ions  of only  P G E ,  in to  t h e  cerebra l  vent r ic le  of 
ca ts  were cons i s t en t ly  effect ive in  caus ing a rise in b o d y  
t e m p e r a t u r e  and  PGF2e was  ineffect ive  ~4. Ye t  all caused 
a decrease  in food in take  w i t h  FI~ and  F2~ par t i cu la r ly  
effective.  

We  can only  specula te  a t  th is  t ime  on the  si te of 
ac t ion  of PG, b u t  i t  is conceivable  t h a t  t h e y  affect  t he  
cent ra l  ne rvous  sys tem,  e.g. h y p o t h a l a m u s .  P G  have  
been  shown to  be syn thes i zed  b y  neurons  and  s to red  
a t  t h e  si te of synapses  in t he  bra in  e, and  t h e y  m a y  have  
a physiological  role as feedbacks  for the  cont ro l  of free 
f a t t y  acid mobi l i za t ion  9. P e r h a p s  one or more  PG which 
decrease  food in take  are p roduced ,  for examp le  by  
ad ipose  t issue,  a t  ra tes  t h a t  are  a func t ion  of fa t  depo t  
level and  ac t  as t he  long sough t  in te rmedia r ies  be tw e e n  
fa t  depo t s  and  long t e r m  regula t ion  of energy  balance.  

Thus,  PG are factors  poss ib ly  invo lved  in l ipostasis  15 
and  may  have  a role in the  h y p o t h e s i z e d  m e c h a n i s m  of 
HERVEY 16 in the  cont ro l  of energy  ba lance  17. 

Zusammen/assung. Nachweis  der  W i r k u n g  verschie-  
dener  P ros t ag l and ine  auf  die N a h r u n g s a u f n a h m e  bei de r  
Ra t t e .  
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