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norethandrolone even significantly reduced the inflamma- 
tory reaction (p < 0-01). As judged from the thymus 
weight, both steroids caused lympholysis, although 
norethandrolone had a much weaker effect than cortisol. 
The marked atrophy of the adrenal glands caused by 
cortisol was not significantly influenced by norethan- 
drolone. On the contrary-, the lat ter  hormone given alone 
slightly'diminished the adrenal weight, with a reduction 
in sudanophilia. 

Adrenalectomy did not change the animals'  response 
to norethandrolone, even as regards its anabolic property;  
the loss of body weight caused by cortisol, which is re- 
latively higher after adrenalectomy, was effectively pre- 
vented by noreth~.ndrolone. 

E]]ect o] cortisol and norethandrolone upon the growth o/ 
a transplanted/ibrosarcoma (Table II). The effects of both 
hormones on body and thymus weights obtained here are 
similar to those reported in the previous experiment. The 
higher gain" in body weight is at tr ibutable to the longer 
period of t reatment .  Tumor  weight revealed tha t  the 
neoplastic growth responded to the steroid t rea tment  
exactly as did the inf lammatory reaction. 

Discussion:Analysis of our results reveals a remarkable 
degree of uniformity in the responsiveness of intact  and 
adrenalectomized animals to t reatment  with cortisol and 
norethandrolone. The remarkable tolerance of adrenal- 
ectomized rats for norethandrolone was unexpected, since 
another anabolic hormone, the pituital4y growth hormone, 
is very toxic in the absence of adrenalsU; thus, the pre- 
sence of tha t  gland is not  indispensable for the occurrence 
of tissue anabolism. 

I t  is noteworthy tha t  two somewhat metabolically op- 
posed steroids exerted an additive effect upon the evolu- 
tion of inflammation and cancer. This influence seems to 
be a direct one, at  least in the case of inflammation, since 
it is also demonstrable in the absence of adrenals. Like 
other testoids :lz, norethandrolone causes a weak, but  
direct, involution of the thymus. At the dosage used, the 
hormone also exhibited progestative properties, with de- 
finite hyper t rophy of the preputial glands and external  
genitals; this effect was not prevented by cortisol t reat-  
ment. 

In the present study, the inhibitory action of cortisol 
upon the growth of the I ibrosircoma was highly signifi- 
cant (p < 0.01), These results may  not agree with other 
reports ~,~4, but  the effect of the corticosteroid upon the 
growth of transplantable tumors largely depends upon 
the origin of the neoplasm and the modali ty of t rea tment  xs. 
Here, the rate of the tumor  growth singularly compares 
with the reaction of the connective tissue. 

These observations may provide useful therapeutic ap- 
plications, especially when anti- inflammatory corti- 
costeroids are to be administered in high doses and for 
a prolonged period. In such instances, the conjoint t reat-  
ment with norethandrolone may be indicated until the 
advent of a more specific anti- inflammatory steroid. 
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Rdsumd 

Le norethandrolone administr6 chez le ra t  intact  ou 
surr6nalectomis6 se montre tr&s efficace A pr6venir la 
perte de poids caus6e par le cortisol. Cet antagonisme, 
toutefois, n 'est  pas d6montrable en ce qui concerne l 'effet 
anti-inflammatoire, la diminution de la croissance tumorale 
et  l 'atrophie du thymus et de la surrdnale dus au cortisol. 
En outre, le norethandrolone pr6sente A lui seul des pro- 
pri4t6s anti-inflammatoires et  thymolytiques,  plus sp4- 
cialement chez l 'animal intact. 
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The Action of 5-Hydroxy-DL-Tryptophan 
and 5-Hydroxy-Tryptarnine on the Cortical 

Electrical Activity of the 
,Midpontine Pretrigeminal Preparation' 

In order to s tudy the action of 5-hydroxy-tryptophan 
(5HTP) and 5-hydroxy-triptamine (5HT) on the central 
nervous system, we followed the E E G  changes induced by 
these drugs on the midpontine pretrigeminal cat with or 
without  midbrain hemisection. The drugs were injected 
into the carotid artery. Electro-cortical activity, arterial 
blood pressure, and carotid blood flow (Rein's Therm6- 
stromuhr) were simultaneously recorded. 

The main results were as follows: 
(1) The E E G  pat tern of the midpontine pretrigeminal 

preparation is characterized by the low voltage fast 
rhythms which are considered typical of the waking state 1. 
5HT (2-80 izg) slowly injected into the carotid a r t e r y -  
the controlateral artery being closed -- never changed this 
pattern,  neither modified, at  least in some of our experi- 
ments, the carotid blood flow and the arterial blood 
pressure. 

On the contrary, 5HTP (8-20 rag) injected in tile same 
way, brought about high voltage slow EEG rhythms simi- 
lar in every respect to those produced by thyopental,  This 
pattern, which lasted more than 30 min, was reversible 
and was easily act ivated by olfactory and visual stimula- 
tions. In many instances, 5HTP, at  doses active on the 
EEG,  was ineffective on the carotid blood flow and the 
arterial pressure. 

(2) 5HTP (8-20 mg) injected in to  the carotid artery -- 
the controlateral artery being open -- yielded a clear EEG 
asymmetry,  the cerebral hemisphere on the side of the in- 
jection showing a degree of synchronization more pro- 
nounced than the one of the opposite hemisphere (Fig.). 
This means that  the EEG effect of 5HTP (a) is most likely 
to start  just at the first passage of the drug into the cere- 
bral circulation, and (b) must be largely independent of 
extra-cerebral metabolic products of 5 HTP,  which ought 
to impinge symmetrically upon the nervous structures. 
At lower dosage (4-8 mg), 5HTP produced a latent asym- 
metry  which was revealed by small doses of thiopental  
(2-3 mg/kg i .v . )  which" produced a higher degree of 
synchronization over the hemisphere ipsilateral to the in- 
jection of 5HTP. Whatever  the doses of 5HTP used, we 
never obtained, an E E G  asymmetry opposite in sign to 
tha t  described above. 

1 C. BATTINI, G. MORUZZI, M. PALESTINI, G. F. RossI, and A. 
ZANCHETTI, Arch. ital. Biol. 97, 1 (1959). 
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I1 5 H T P ,  d i r e t t a m e n t e  i n i e t t a t o  nel  circolo cerebrale,  
p roduce  u n  q u a d r o  e le t t roencefa lograf ico  di sonno,  in- 
d i p e n d e n t e  d a  modif icaz ioni  di flusso nel circolo cerebrale  
e d a  e v e n t u a l i  m e t a b o l i t i  che si f o r m a n o  al di  fuori  del 
cervel lo.  La  5HT,  i n i e t t a t a  nelle s tesse  condiz ioni ,  o 
senza  e f fe t to  o dX u n a  reaz ione  e l e t t roence fa logra f i ca  di 
risveglio.  
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Effects of 5HTP on the EEG of the midpontine-pretrigeminal cat. 

(A) EEG pattern symmetrically activated, 2 h after midpontine 
transection. 

(B) Clear EEG asymmetry produced by 1 mg of thiopental injected 
into the right carotid artery, the controlateral artery'being open : 
only the hemisphere on the side of the injection shows synchroni- 
zation. 

(C) The same EEG pattern prodoced by 20 mg of 5HTP injected as 
in (B). 

(3) T h e  E E G  p a t t e r n s  of t h e  m i d p o n t i n e  p r e t r i g e m i n a l  
c a t  fol lowing mesencepha l i c  h e m i s e c t i o n  h a v e  long per iods  
of a s y m m e t r y ;  in  f ac t  t he  h e m i s p h e r e  o v e r l y i n g  t he  sec- 
t i on  shows m a r k e d  s y n c h r o n i z a t i o n ,  whi le  t he  o t h e r  h e m -  
i sphere  is d e s y n c h r o n i z e d  3. O l f ac to ry  s t i m u l a t i o n  gives a n  
a rousa l  r eac t ion .  I n  th i s  p r e p a r a t i o n ,  5 H T  (1-4 tzg) in-  
j ec ted  in to  t he  ca ro t id  a r t e r y  - t he  c o n t r o l a t e r a l  a r t e r y  
be ing  c l o s e d - - f r e q u e n t l y  p roduced  a c lear  a rousa l  reac-  
t ion ,  w h i c h  r a n  i n d e p e n d e n t  of changes  in t he  ce rebra l  
b lood  flow, a t  leas t  w h e n  t h e y  were r eco rded  a t  c a ro t i d  
level.  I n  con t r a s t ,  5 H T P  (5-10 mg) no t  on ly  b r o u g h t  
a b o u t  a s y m m e t r i c  s y n c h r o n i z a t i o n ,  b u t  i t  also f r e q u e n t l y  
b locked  t h e  a rousa l  r eac t i on  f rom o l fac to ry  or v i sua l  
s t i m u l a t i o n .  

O u r  resu l t s  are  in p a r t  a t  v a r i a n c e  w i t h  those  o b t a i n e d  
b y  o t h e r  r e sea rch  workers  (GANGLOFF a n d  MONNIER3; 
CREPAX a n d  INFANTELLINA4; MANTEGAZZINIS; ROTH- 
BALLER6; MONNIER a n d  TISSOTT; COSTA a n d  I{INALDIS). 

A full  d i scuss ion  of o u r  r e su l t s  a n d  a t e n t a t i v e  e x p l a n a -  
t i on  of t h e  d i sc repanc ies  b e t w e e n  ou r  d a t a  a n d  those  of 
t h e  a b o v e  m e n t i o n e d  i n v e s t i g a t o r s  will l~e g iven  in  t h e  
p a p e r  in  extenso. I t  is ev iden t ,  however ,  t h a t  d i f ferences  
in  a n i m a l  species, r o u t e  of a d m i n i s t r a t i o n  of t h e  drugs ,  
a n d  e x p e r i m e n t a l  m e t h o d s  m a y  be  respons ib le  f o rd i f f e r en t  
resu l t s  a n d  hence  for  d i f f e ren t  i n t e r p r e t a t i o n  of t he  p h y -  
siological  ac t ion  of 5 H T  a n d  5 H T P  on  t he  c e n t r a l  n e r v o u s  
sys tem.  
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Glutaminase I Activity in Guinea Pig 
and Rabbit Liver and Kidney Tissues  

P h o s p h a t e - a c t i v a t e d  g l u t a m i n a s e  ( G l u t a m i n a s e  I) has  
been  d e m o n s t r a t e d  in r a t  a n d  mouse  b ra in ,  spleen,  l iver 
a n d  k i d n e y  a n d  in b r a i n  a n d  sp leen  of r a b b i t  a n d  guinea  
pig;  b u t  in e x t r a c t s  of gu inea  pig, r a b b i t  l iver,  k idney  
t issue,  a n d  of m i t o c h o n d r i a l  p r epa ra t i ons ,  t h e  p h o s p h a t e  
a c t i v a t i o n  of g l u t a m i n a s e  a c t i v i t y  h a s  as ye t  n o t  been 
d e m o n s t r a t e d  1. T h e  o b j e c t  of the  p r e s e n t  r e p o r t  is to  de- 
m o n s t r a t e  g l u t a m i n a s e  I a c t i v i t y  in g u i n e a  pig  a n d  r a b b i t  
l iver  a n d  k i d n e y  t issues.  

Methods:  Tissue  e x t r a c t s  a n d  m i t o c h o n d r i a l  p repa ra -  
t ions  were  m a d e  acco rd ing  to  t h e  p rocedures  of ERRERA 
et al. 1, a n d  t h e  m e t h o d s  of SCHNEIDER 2 were  followed 
when  sucrose  was e m p l o y e d  for t h e  p r e p a r a t i o n  of mi to-  
chondr i a .  T h e  e n z y m e  a c t i v i t y  was  d e t e r m i n e d  b y  meas-  
u r ing  t h e  a m m o n i a  fo rmed  in p resence  of ( 5 ×  10 -3 M) 
L-g lu tamine  (0"05 M V ero n a l  Buf fe r  p H  7-2 or  0-05 M 
V ero n a l  A c e t a t e  Buf fe r  p H  8.4). I n c u b a t i o n s  in  W a r b u r g ' s  
vessel  a t  37°C for 1 h, a m m o n i a  e s t i m a t e d  b y  t h e  m e t h o d  
of BRAGANCA et al.a. E n z y m e  p r e p a r a t i o n s  e q u i v a l e n t  to 
50 m g  of t i ssue  (wet weight)  for k i d n e y  a n d  100 m g  for 
l iver  in  all cases. 

Resul ts  and Discuss ion:  G l u t a m i n a s e  a c t i v i t y  of t issue 
e x t r a c t s  a n d  m i t o c h o n d r i a l  suspens ions  of gu inea  pig  and  
r a b b i t  l iver  a n d  k idney ,  as s h o w n  in Tab le  I, ind ica tes  
t h a t  p h o s p h a t e  a c t i v a t i o n  is m o s t  p r o m i n e n t  a t  p H  7-2, 
especia l ly  w i t h  t h e  m i t o c h o n d r i a l  sys tem.  T h e  effect  of 
DL-glutamic acid (Table  I) on  t h e  e n z y m e  a c t i v i t y  in ab- 
sence of a n y  a d d e d  p h o s p h a t e  showed  a s l ight  i n h i h t i o n  
w i t h  k i d n e y  t issues,  whi le  t h e  l iver  e n z y m e  was  n o t  found 
to  be  i n h i b i t e d  in acco rdance  w i t h  KREBS 4. However ,  in 
t h e  presence  of a d d e d  p h o s p h a t e ,  t h e  i n h i b i t i o n  of g lu t amic  
acid in all  t h e  t i ssue  p r e p a r a t i o n s  was m o s t  s ignif icant .  
Va r i ed  c o n c e n t r a t i o n  of p h o s p h a t e  showed  (no t  s h o w n  in 
t h e  Table)  t h e  p h o s p h a t e - g l u t a m i n a s e  a c t i v i t y  c u r v e  to 
a s s u m e  a f l a t t e n e d  p l a t e a u  a f t e r  r each ing  t h e  m a x i m u m  
of t h e  o p t i m a l  p h o s p h a t e  c o n c e n t r a t i o n  of 0-2 3 / / w i t h  no 
f u r t h e r  increase  in  e n z y m a t i c  ac t i v i t y .  
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