
212 Br6ves communications - Brevi comunieazioni [ExPERIENTIA VoL.XVI]5] 

E f f e c t  o f  Cort i so l  
and N o r e t h a n d r o l o n e  on I n f l a m m a t i o n  

and T u m o r  G r o w t h  1 

The a n t i - i n f l a m m a t o r y  ac t iv i ty  of cort isol  in ra t s  usu-  
ally parallels  t he  loss of body ,  t h y m u s ,  and  adrena l  
we igh t  2-~. Prac t ica l ly  all these  effects  are an t agon ized  b y  
g r o w t h  h o r m o n e  and,  t o  a cer ta in  ex t en t ,  desoxycor t i -  
cos te rone  a n d  a ldos te rone  3, ~,,. On t h e  o t h e r  hand ,  ce r t a in  
anabol ic  androgens  and  more  especial ly  no r t e s to s t e rone  
der iva t ives  can se lec t ive ly  an tagon ize  the  b o d y  we igh t  
loss 7-~. Hence ,  i t  s eemed  of i n t e r e s t  to  inves t iga te  th i s  
a n t a g o n i s m  as regards  i n f l a m m a t i o n  and  t u m o r  g rowth .  
The  p r e sen t  s t u d y  d e a n  w i t h  t h e  effect  of cort isol  and  
n o r e t h a n d r o l o n e  upon  the  i n f l a m m a t o r y  reac t ion  of cro- 
ton  oil i nduced  g ranu loma  pouches  in i n t ac t  and  adrenal -  
ec tomized  ra ts ,  a n d  u p o n  t h e  g rowth  of a t r a n s p l a n t e d  
f ib rosarcoma.  

Mater ia l s  and  Methods:  136 female Sprague  Dawley  
(Hol tzman)  rats ,  weighing be tween  100 and  115 g were 
m a i n t a i n e d  on  P u r ina  F o x  Chow and  t a p  wa te r ,  excep t  
for  ad rena lec tomized  rats ,  wh ich  rece ived 1°/o NaC1 in 
the i r  d r ink ing  fluid. H o r m o n e  t r e a t m e n t  was  s t a r t e d  
3 days  before  induc t ion  of the  g r anu loma  pouches  or  im- 
p l a n t a t i o n  of t he  tumors .  Bi la tera l  ad rena lec tomies  also 
p receded  the  p r o d u c t i o n  of t he  pouches  b y  3 days.  Cortisol  
ace t a t e  (Pfizer) was  admin i s t e r ed  a t  a dose of 1 rag, da i ty  
for  t h e  f i rs t  3 days  and  e v e r y  second  d a y  thereaf te r .  
N o r e t h a n d r o l o n e  (Searle) was  given a t  a dai ly  dose of 
5 mg  for t he  du ra t i on  of the  e x p e r i m e n t ;  b o t h  s tero ids  
were  in jec ted  s u b c u t a n e o u s l y  as microcrys ta l  suspens ions  
in  0.2 ml  of saline. The  g r a n u t o m a  pouches  were  p r o d u c e d  
wi th  c ro ton  oil accord ing  to  t h e  modif ied  t echn ique  of 
ROBERT and  NEZAMISX0 wi th  the  d i f fe rence  t h a t  1 ml  of 
i r r i t an t  was  g iven a t  a concen t r a t i on  of 0.75~/o. A m e t h y l -  
c h o l a n t h r e n e  f ibrosarcoma,  r ecen t ly  induced  in our  labo-  
ra to ry ,  was used as t r a n s p l a n t a b l e  t u m o r :  0.2 ml  of  a 

cel lular  suspension,  ob ta ined  b y  gr ind ing  1 g of fresh 
t u m o r  t issue wi th  5 ml  of physiologic  saline, was  in jec ted  
u n d e r n e a t h  t h e  dorsal  skin  of t he  ra t .  A neoplasm,  free of 
necro t ic  t issue,  was  t a k e n  f rom a single donor ,  t h u s  in- 
sur ing  a un i fo rm g ro w t h  in t h e  receivers.  The  d i s t r ibu t ion  
of groups  in each  e x p e r i m e n t  is i nd i ca t ed  in t he  Tables.  
The  f irs t  e x p e r i m e n t  las ted  6 days  a f te r  the  p roduc t ion  of 
t he  pouches ,  while  t h e  second expe r imen t ,  on  t u m o r  
g rowth ,  e n d e d  9 days  a f t e r  i m p l a n t a t i o n  of t h e  tumors .  
To assess the  i n f l a m m a t o r y  reac t ion  quan t i t a t i ve ly ,  
ex u d a t e  f rom the  pouches  was measu red  in to  g radua ted  
cyl inders  a t  t he  t ime  of au topsy .  Tile t h y m u s  and  adrenals ,  
t o g e t h e r  w i th  t h e  t umors ,  were  f ixed in to  Susa  solut ion 
for  s u b s e q u e n t  dissect ion,  weighing,  a n d  his tologic  exami-  
nat ion.  

Resul ts  : Ef fec t  o/cortisol and norethandrolone on in / lam-  
ination in  intact  and adrenalectomized rats (Table I). As ex- 
pec ted ,  cortisoI decreased,  while  n o r e t h a n d r o l o n e  increased 
the  ra te  of somat ic  g ro w t h  a n d  b o t h  h o r m o n e s  an tagon ized  
each  o the r  in th is  respect .  The ra te  of e x u d a t i o n  in the  
g ranu loma  pouches  d id  no t  follow the  same p a t t e r n  and  
the re  was  no visible a n t a g o n i s m  b e t w e e n  t h e  s tero ids ;  
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Table I:  Effect of Cortisol and Norethandrolone on Inflammation in Intact and Adrenateetomized Rats 

Final Body Weight Gain Exudate t Thymus Adrenals Treatment 
Weight (g) e (g) (ml) I (rag) (mg) 

Intact  a 
In tac t  Cortisot 
In tact  Norethandrolone 
Intact  Cort isol+Norethandrolone . 

Adr-X ~ 
Adr-X Cortisot 
Adr-X Norethandrolone 
Adr-X Cortisol+Norethandrolone . 

136 -4- 1 "8d 
112 -4- 1.5 
150 -b 2.3 
131 -4- 1.5 

i28 4- 2.5 
110 ± 2-4 
136 -4- 4"5 
127 -4- 2.0 

32 -4- 1.4 
8 4 - 1 . 9  

49 4- 2.2 
28 4- 2.1 

+ 13 4- 3-2 
- 7.4.1-3 
+ 21 J= 5.0 
+ 13 4- 1.8 

10-4 -4- 0.9 
1-8 4- 0.4 
6-7 ± 0 . 7  
0-9 -4- 0,4 

11-7 ± 1.0 
1-5 :t- 0.5 
8-3 -t- 0.2 
2.2 -4- 0.5 

328 d= 10-4 
74 ± 7-5 

177 4- 7.8 
22 ± 1.5 

373 4- 36-1 
59 -4- 5-5 

235 :k 31-6 
23 -4- 2.2 

36-6 -4- 0.8 
20-9 4- 1.0 
33.3 -4- 1.3 
23.5 ± 0,9 

0. Groups of 10 rats each. b Groups of 14 rats each. e Calculated after removal of exudate, a Mean 4- standard error. 

Table I I :  Effect of Cortisol and Norethandrolone on Tumor Growth in Intact Rats 

Treatment a 

Cortisol 
Norethandrolone 
Cortisol + Norethandrolone 

Final Body 
Weight (g)b 

156 4- 2.1 e 
122 4- 1.7 
190 4- 1.5 
147 -4- 2.4 

Weight Gain 
(g) 

+41 q- 2-3 
+ 7-4-2"0 
+ 75 -t- 2.2 
+ 31 -4- 2-5 

Tumor 
(mg) 

27704-198 
1591-/-177 
26584-249 
1434 4- 199 

t Thymus 
(rag) 

308 :L 12.7 
71 4- 6.3 

219 :t= 14.7 
27 4- 1.8 

a Groups of 10 rats each. b Calculated after removal of the tumor, e Mean 4- standard error. 

Adrenals 
(rag) 

43-8 + 1~6 
19.3 4- 0.5 
37-9 4- 0-9 
23-8 4- 1.1 



[15. V. 1960] Kurze Mitteilungen - Brief Reports 213 

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. 

G. JASMIN*, P. BOlS, 
and A. MONGEAU** 

Department o~ Pathological Anatomy, U~Hversily o] ~[on- 
trdal and Department o[ Histology and Embryology, Univer- 
sity o/Ottawa (Canada), January 7 l, 7960. 

* Medical Research Associate of the National  Research Council of 
Canada. 

** Work done under tenure of a summer fellowship from the Fonda- 
tion Rh6aume of Montreal (Canada). 

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). 


