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P r e l i m i n a r y  I n v e s t i g a t i o n s  o n  t h e  I n f l u e n c e  

o f  R e s e r p i n e  T h e r a p y  o n  A d r e n o c o r t i c a l  F u n c t i o n  

i n  S c h i z o p h r e n i a  ~ 

HOAGLAND, RINKEL a n d  HYDE 2 s t u d i e d  t h e  m e t a b o l i c  
effects  of t h e  a d m i n i s t r a t i o n  of lyserg ic  ac id  d i e t h y l a m i d e  
a n d  A C T H  to  s c h i z o p h r e n i c  p a t i e n t s .  T h e y  h a v e  d iscus-  
sed t h e  b i o c h e m i c a l  a spec t s  of s c h i z o p h r e n i a  in  r e l a t i o n  
to  a d r e n a l i n e  a n d  s e r o t o n i n  m e t a b o l i s m ,  a n d  t h e  com-  
p a r a t i v e l y  poo r  r e s p o n s e  of t h e  a d r e n a l s  of s c h i z o p h r e n i c  
p a t i e n t s  t o  s t i m u l a t i o n  b y  A C T H .  I~LINE s h a s  p r o d u c e d  
f u r t h e r  e v i d e n c e  of t h e  v a l u e  of r e s e r p i n e  t h e r a p y  in  
t he  s y m p t o m a t i c  t r e a t m e n t  of s c h i z o p h r e n i a  a n d  o t h e r  
m e n t a l  d i so rders .  W e  h a v e  s t u d i e d  t h e  u r i n a r y  e x c r e t i o n  
of a d r e n a l  co r t i ca l  s t e ro id s  in  8 s c h i z o p h r e n i c  p a t i e n t s  
g iven  g r a d e d  doses  of r e s e r p i n e  o v e r  a fou r -week  per iod .  
The  r e c e n t l y  d e s c r i b e d  r a p i d  a n d  s i m p l e  m e t h o d  of 
APPLEBY, GIBSON, LNToRYMBERSKI a n d  STUBBS 4 for  t h e  
a s s e s s m e n t  of a d r e n o c o r t i c a l  f u n c t i o n  h a s  b e e n  used  in  
these  e x p e r i m e n t s .  T h e  m e t h o d  m e a s u r e s  se l ec t ive ly  t h e  
t o t a l  1 7 - h y d r o x y l a t e d  C~I a d r e n a l  s t e ro ids  ( 1 7 - O H ,  
K. G.S . ) .  S ince  d i f f i cu l ty  is e n c o u n t e r e d  in  co l l ec t ing  
c o m p l e t e  24 h s p e c i m e n s  of u r i n e  f r o m  m e n t a l l y  d i s t u r b -  
ed a n d  o v e r a c t i v e  p a t i e n t s ,  we h a v e  e x p r e s s e d  o u r  r e s u l t s  
as 3 d a y  a v e r a g e  r a t i o n s  of u r i n a r y  1 7 - O H ,  K.  G. S. to  
u r i n a r y  c r ea t i n ine .  

T h e  r e su l t s  a re  s u m m a r i z e d  in t h e  Tab le .  

The influence of reserpine therapy on urinary 17-OH, K.G.S./crea- 
tinine ratio in schizophrenic patients 

Ratio of 17-OH, K.G.S.]creatinine 

Patient 
Dosage of reserpine 

after  2 weeks 

D.N.  
F.L.* 
F.R.* 
M.Y.* 
P.H.* 
R.N. 
V.S.* 
W.N. 

No reserpine 

0.0106 
0.0217 
0-012 
0.017 
0.0193 
0-0133 
0.0360 
0.0218 

therapy with 
reserpine 

(i--x.5 mglday) 

0.0106 
0.0110 
0"0085 
0"006 
0"0110 
0"0100 
0"0100 
0'0150 

3 r l  week 4 th week 
(61ng/day) (9mg/day) 

- 0.0103 
- 0.0140 
-- 0.0080 
- 0.0203 
- 0.0101 
- 0,0112 
- 0.0160 
- 0.0180 

is n o t  s u r p r i s i n g  to  n o t e  a l a ck  of u n i f o r m i t y  r e g a r d i n g  
17 OH,  K .G .S .  e x c r e t i o n  a t  t h i s  p h a s e  of t h e  t r e a t m e n t .  
O u r  r e su l t s  show q u i t e  c l e a r l y  t h a t  t h e  lower  dosage  
level  of r e se rp ine  d id  n o t  e l ic i t  s t i m u l a t i o n  of t h e  pi-  
t u i t a r y  a d r e n a l  axis.  GAUNT, RENZI,  ANTONCHAK, 
MILLER, a n d  GILMAN s s h o w e d  t h a t  r e s e r p i n e  d id  n o t  
dep re s s  a d r e n a l  f u n c t i o n  in g u i n e a  pigs,  b u t  ra i sed  t h e  
q u e s t i o n  of t h e  poss ib i l i ty  of r e s e r p i n e  d a m p e n i n g  t h e  
m e c h a n i s m  d i s c h a r g i n g  A C T H  in p s y c h o g e n i c  s t ress .  

GOODMAN, FLORSHEIM, a n d  TEMPEREAU 6 h a v e  s h o w n  
t h a t  a f t e r  25 d a y s  a d m i n i s t r a t i o n  of r e s e r p i n e ,  11 o u t  of 
17 p a t i e n t s  s h o w e d  n o  eos inopen ic  r e s p o n s e  in  t h e  
T h o r n  tes t .  T h e s e  resul t s ,  whi le  pos s ib ly  i n d i c a t i n g  a 
r e d u c e d  f u n c t i o n a l  s t a t e  of t he  h y p o t h a l a m i e - p i t u i t a r y  
a d r e n a l  axis ,  s h o u l d  be  a c c e p t e d  w i t h  r e s e rve  in  v i e w  of 
t h e  c r i t i c i s m  of t h e  eos inoph i l  r e sponse  t e s t  b y  TYLER, 
MIGEON, a n d  CASTLE; 7. F u r t h e r m o r e ,  WINSOR s h a s  
d e m o n s t r a t e d  a lack  of i n f luence  of r e se rp ine  t r e a t m e n t  
(0.5 m g  dosage  levels)  o n  t h e  a d r e n o c o r t i c a l  r e s p o n s e  in 
n o r m a l s .  

I n  u n p u b l i s h e d  work ,  SPANNER, GINZEL, a n d  ]3OS- 
COTT, h a v e  c o n f i r m e d  s o m e  of t h e  r e su l t s  of HOAGLAND 
et al. r e l a t i n g  to  t h e  i n c r e a s e d  a d r e n o c o r t i e a l  a c t i v i t y  in  
r e s p o n s e  t o  lyserg ie  ac id  d i e t h y l a m i d e ,  b u t  us i n d i c a t e d  
b y  1 7 - O H ,  K . G . S .  exc re t i on .  F u r t h e r m o r e ,  a g e n t s  w h i c h  
we h a v e  s t u d i e d  w h i c h  bloct~ t h e  p sychogen i c  effects  of 
L .S .D.  d e p r e s s e d  also t h e  a d r e n o c o r t i c a l  a c t i v i t y  s imul-  
t a n e o u s l y .  T h e  pos s ib i l i t y  t h a t  t h e  s e d a t i o n  i n d u c e d  b y  
r e s e r p i n e  in  s c h i z o p h r e n i c  p a t i e n t s ,  is l i nked  w i t h  a 
r e d u c e d  o u t p u t  of a d r e n o e o r t i e a l  s t e ro ids  m u s t  t he r e fo re  
be  cons ide red .  

R .  J .  BOBCOTT, M. JEAVONS, a n d  
AMYA B. KAR 

Departments o] Anatomy and Experimental Psychiatry, 
The Medical School, University of Birmingham, December 
27, 1955. 

Zusammen]assung 

Die  A r b e i t  b e f a s s t  s ich  m i t  de r  H a r n a u s s c h e i d u n g  
y o n  N e b e n n i e r e n r i n d e n - S t e r o i d e n  be i  8 s c h i z o p h r e n e n  
P a t i e n t e n  v o r  u n d  w g h r e n d  de r  B e h a n d l u n g  m i t  all-  
m g h l i c h  a n s t e i g e n d e n  D o s e n  y o n  R e s e r p i n .  E i n e  s t a -  
t i s t l s c h  n a e h w e i s b a r e  V e r r i n g e r u n g  de r  N e b e n n i e r e u -  
r i n d e n f u n k t i o n  w u r d e  w g h r e n d  de r  B e h a n d l u n g  m i t  
iReserpin b e o b a c h t e t .  E i n e  k r i t i s c h e  B e t r a c h t u n g  d ieser  
E r g e b n i s s e  w i rd  v o r g e n o m m e n .  

A s t a t i s t i c a l  a n a l y s i s  of o u r  r e su l t s  shows  a s i g n i f i c a n t  
r e d u c t i o n  f r o m  t h e  c o n t r o l  v a l u e s  in  t h e  3 - d a y  a v e r a g e  
ra t ios  of u r i n a r y  1 7 - O H ,  K . G . S . / c r e a t i n i n e  a t  t h e  1-1 .5  
mg  dosage  level  for  r e s e r p i n e  ( P  = 0 .02-0.01) .  T h e  re-  
sul ts  o b t a i n e d  a t  t h e  f o u r t h  w e a k  c o m p a r e d  w i t h  t h e  
con t ro l s  a re  n o t  h i g h l y  s i g n i f i c a n t  ( P  = 0-1-0.05) in-  
d i ca t i ng  t h a t  f u r t h e r  s t ud i e s  a t  t h e  h i g h e r  dosage  levels  
are r equ i r ed .  S ince  t h e r e  was  i n d i v i d u a l  c l in ica l  v a r i a -  
t ion  in r e s p o n s e  to  t h e  c h r o n i c  dosage  w i t h  r e se rp ine ,  i t  
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T h e  A n t i c a n c e r o u s  A c t i o n  

of  6 - A z a u r a c U ( 3 ,  5 - d i o x o - 2 , 3 , 4 , 5 -  

t e t r a h y d r o -  1 , 2 , 4 - t r i a z i n e )  

I n  t h e  course  of t h e  l a s t  few yea r s  s eve ra l  a n a l o g s  of 
t h e  nuc l e i c  ac ids  p u r i n e  bases  were  t e s t e d  in  t h e  c h e m o -  
t h e r a p y  of e x p e r i m e n t a l  n e o p l a s t i c  diseases .  S o m e  of 
t hese ,  e.g. 8 - a z a g u a n i n e  a n d  6 - m e r c a p t o p u r i n e ,  h a v e  al-  
r e a d y  f o u n d  t h e i r  a p p l i c a t i o n  in  c l in ica l  p r ac t i c e .  
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I n  th is  l a b o r a t o r y  severa l  analogs  of t h e  p y r i m i d i n e  
bases  of  t he  nucleic  acids were  s tud ied  and  in t he  course  of 
th is  research  we h a v e  found t h a t  6-azauraci l ,  p r ev ious ly  
p repa red  b y  SEIBERT 1, exh ib i t s  a m a r k e d l y  p r o n o u n c e d  
an t ibac t e r i a l  effect  aga ins t  E. cell in s y n t h e t i c  media .  
Th is  effect  m a y  be abol i shed  e i the r  b y  urac i l  or  cytosine.  
The  inh ib i to ry  ac t ion  of 6-azaurac i l  in t h e  presence  of 
uraci l  follows the  law of s t r i c t ly  c o m p e t i t i v e  inh ib i t ion  2,3. 
I n  syn the t i c  m e d i u m  6-azaurac i l  also exe r t s  a s t rong ly  
synergis t ic  effect  w i th  s t r e p t o m y c i n .  H o w e v e r ,  no in- 
h ib i to ry  ac t ion  by  6-azaurac i l  was no ted  in e x p e r i m e n t s  
wi th  an ima l s  infec ted  w i t h  Salmonella typhi 4. 

Table 

Control 
6-azauracil 
6-mercaptopurine 

50% Mortality 

in days 

19.7 
23"2 
23.5 

P 

0.02 
0.01 

T h e  an t i cance rous  a c t i v i t y  is now be ing  tes ted  wi th  
o t h e r  e x p e r i m e n t a l  tumors ,  and ,  because  of i ts  p rac t i ca l  
non- tox ic i ty ,  cl inical  tes t s  a re  envisaged .  

F.  ~ORM, A. JAKUBOVI~, and  
L. ~LECnTA 

Department o/ Biochemistry, Institute of Chemistry, 
Czechoslovak Academy o/ Science, Prague, February 22, 
1956. 

Zusammen/assung 

Es  wurde  die kanze ros t a t i s che  W i r k u n g  des 6-Azau- 
racils auf  den  E h r l i c h - A s z i t e s - T u m o r  beschr ieben  und 
m i t  der  W i r k u n g  des 6 -Mercap topur ins  vergl ichen.  

Cons4quences de la thymectomie  sur l a  f o r m u l e  
leucocytaire chez le cobaye 

We h a v e  also t e s t ed  the  an t i cance rous  effect  of 6- 
azaurac i l  b y  fo l lowing the  m o r t a l i t y  curves  of wh i t e  
mice  (s train H) in groups  of 10 an imals  inocu la t ed  in t ra -  
pe r i t onea l ly  wi th  4,000,000 cells of t he  Eh r l i ch  asci tes  
ca rc inoma.  6 -Mercap topur ine ,  which  is k n o w n  to  h a v e  a 
m a r k e d  an t i cance rous  effect  on this  t u m o r  s, was g iven  
for compar i son .  The  t r e a t m e n t  was s t a r t ed  24 h a f te r  
the  t r a n s p l a n t a t i o n  of t he  t u m o r  and  was con t inued  for 
10 days.  Because  of t he  p rac t i ca l  n o n - t o x i c i t y  of 6- 
azauraci l ,  a r e l a t i ve ly  h igh  dose was used. The  ind iv idua l  
da i ly  dose, g iven  in t r ape r i tonea l ly ,  was 250 mg  of 6- 
azaurac i l  pe r  kg and  30 m g  of 6 - m e r c a p t o p u r i n e  per  kg. 
T h e  50% m o r t a l i t y  of t he  an imals  was ca lcu la ted  b y  the  
m e t h o d  of REED and  MUENCH s. The  re l i ab i l i ty  of t he  
va lues  o b t a i n e d  was j u d g e d  b y  the  t - test .  T h e  resul t s  a re  
g iven  in t he  Table .  

A l t h o u g h  6 -mercap topu r ine  had  in our  e x p e r i m e n t s  a 
lower  cance ros t a t i c  effcct  t h a n  descr ibed  in t h e  l i tera-  
t u r e  ~, which  m a y  be  due  to  t h e  d i f fe ren t  s t ra in  of t he  
Eh r l i ch  asci tes  c a r c i n o m a  used by  us, t h e  resul t s  show 
t h a t  t h e  an t i cance rous  ef fec t  of 6-azauraciI  is of t h e  same  
o rde r  of m a g n i t u d e  as t h a t  of  6 -mercap topur ine .  

Since 6-azaurac i l  is p r ac t i c a l l y  non - tox i c  and  ye t  
ac t i ve  aga ins t  t h e  Eh r l i c h  asci tes  c a r c i n o m a  in rive, i t  
seems p robab l e  t h a t  t he  neoplas t ic  t issues di f fer  in the i r  
m e t a b o l i s m  of p y r i m i d i n e  bases or  nucleic  acids, respec-  
t ive ly .  RUTMAN el al. 7 r eached  an ana logous  conclus ion  
f rom a s t u d y  of t he  d i s t r i bu t ion  of C14-marked uraci l  in 
va r ious  t issues of ra ts ,  where  t h e y  found  t h a t  on ly  
h e p a t o m a  con ta ined  apprec iab le  a m o u n t s  of t h e  isotope.  
This  u p t a k e  of uracil ,  exh ib i t ed  sole ly  b y  cancerous  cells, 
would  t h e n  exp la in  t he  specific cance ros t a t i c  effect  of i ts  
s t ruc tu ra l  ana log  6-azauraci l .  
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II a 6t6 c o m m u n i q u 6  p r 6 c 6 d e m m e n t  que  chez le co- 
baye  l ' a d m i n i s t r a t i o n  prolong6e d ' e x t r a i t  de t h y m u s  de 
BEZSSONOFF et  COMSA en t rMna i t  des modi f ica t ions  
amples  de la fo rmule  cy to log ique  du sang, de la ra te  et 
de la moel lc  1. Ces modi f i ca t ions  p e u v e n t  6tre  r6sumCes 
c o m m e  su i t :  

Les l y m p h o c y t e s  a u g m e n t e n t  de n o m b r e  pa r tou t .  
Les 6osinophiles  d i m i n u e n t  de n o m b r e  clans le sang et 

duns la rate.  El les  a u g m e n t e n t  duns la moelle .  Ce sent  
su r t ou t  les formes  mfires qu i  a u g m e n t e n t  de nombre ,  de 
te l le  sor te  q u ' o n  a l ' impress ion  que  l ' h y p e r t h y m i s a t i o n  
b loqua i t  le dCbit des 6osinophiles  de la moel le  vers  le 
sang.  

Ces r e m a r q u e s  d e v a i e n t  6tre  complCt6es pa r  l 'Cpreuve 
cont ra i re ,  l ' e x a m e n  cy to log ique  du sang chez le cobaye  
t h y m i p r i v e ,  

Expdrience, Chez 15 cobayes  males  de  170 ~, 190 g d ' un  
616vage consangu in  le t h y m u s  a 6t6 ex t i rp6  s u i v a n t  la 
m6 thode  dCcrite a i l lenrs  2. Les a n i m a u x  o u t  6t6 examin6s  
pa r  la sui te  pa r  groupes  de 3 ~ 6, 12, 18, 24 e t  30 jours  
apr6s l 'opCrat ion,  Les  e x a m e n s  cy to log iques  usuels  ont  
6t6 fa i t  sur  le sang pr61ev6 pa r  p o n c t i o n  du coeur. Le 
c o m p t a g e  di f f6rent ie l  es t  f a i t  sur  200 cellules.  

Les mCmes e x a m e n s  o n t  5t6 fai rs  su r  10 a n i m a u x  nor- 
m a u x  du m ~ m e  poids.  

Les r e su l t a t s  s e n t  r6sum6es au Tab leau .  
O n t  p e u t  en d6gager  la  conc lus ion  s u i v a n t e :  
L ' e x t i r p a t i o n  du t h y m u s  a p o u r  consCquence nne 

16g6re leucop6nie ,  qu i  v a  en s ' a c c e n t u a n t  p e n d a n t  30 
j ours.  

Ce t te  leucop6nie  est  e ssen t ie l l ement  la  sui te  de la 
baisse du t a u x  des l ymphocy t e s .  

Le  t a u x  des dosinophiles  a u g m e n t e  tr6s mesurable-  
ment .  

Ces deux  modi f i ca t ions  son t  e x a e t e m e n t  de sens op- 
pos6 ~ celles que  1'on a pu obse rve r  chez le cobaye  hyper-  
thymis6 .  

J .  COMSA 

Clinique chirurgicale de l' Universitd de la Sarre, Hom- 
burg, le 23 mars 1956. 
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