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th6se  de  ses d i m 6 t h o x y - d 6 r i v 6 s .  ]Par a i l leurs  le second  
es t  r e l a t i v e m e n t  s t ab l e ,  qu i  a u r a i t  6 t6  isol4 £ l ' 6 t a t  
cr is tal l is6,  e t  qui ,  d ' a p r 6 s  MAZZA e t  STOLI~I, p r6sen te  la  
m 6 m e  s t r u c t u r e  e t  f o rme  les m 4 m e s  d i m 6 t hoxy - d6 r i v6s .  
I1 s e r a i t  i m p o r t a n t  de  savo i r ,  l aque l l e  des  ces d e u x  subs -  
t a n c e s  e s t  ( s i  c ' e s t  le cas) l a  2 - c a r b o x y - 2 , 3 - d i h y d r o -  
i n d o l e - 5 , 6 - q u i n o n e .  A v a n t  de  p o u v o i r  se f o r m e r  u n e  
o p i n i o n  ~ ce t  6ga rd  iI e s t  a b s o l u m e n t  n6cessa i re  de  r6- 
e x a m i n e r  a v e c  so in  les n o m b r e u s e s  p r e u v e s  c h i m i q u e s  
p r6sen t4es  p a r  MAZZA e t  STOLFt 1 en  f a v e u r  de  la  s t ruc -  
t u r e  de l eu r  ~Ha l l ach rome~ ,  lesquel les  p a r a i s s e n t  
p r emi6 re  v u e  t r6s  c o n v a i n c a n t e s  ~. 

Quoi  q u ' i l  eu soft ,  il es t  u t i l e  de r a p p e l e r  que,  m~me  
d ' a p r 6 s  RAPEa a, le ~corps rouge~ n ' e s t  n i  l ' u n i q u e  n i l e  
p r e m i e r  p r o d u i t  i n t e r m 6 d i a i r e  rouge  qu i  se fo rme  pen-  
d a n t  l ' o x y d a t i o n  e n z y m a t i q u e  de  la  t y r o s i n e  e t  de la  
D o p a .  I1 e s t  p r6c6d6 p a r  l a  f o r m a t i o n  de l ' o - q u i n o n e  
de  l a  Dopa ,  q u i  m a l g r 6  s on  e x t r e m e  ins tab i l i t6 ,  p e n t  
d e m e u r e r  en  c o n c e n t r a t i o n  s u f f i s a n t e  ( sp6c ia lement  
p e n d a n t  l ' o x y d a t i o n  de l a  t y r o s i n e  4) p o u r  6tre,  seule 
ou e n  pa r t i e ,  la  cause  de  la  c o l o r a t i o n  rouge.  U n e  6vi- 
deuce  e x p 6 r i m e n t e l l e  s u r c e  d e r n i e r  p o i n t  se ra  p r6sen t6e  
a i l l eurs ;  elle e s t  bas6e  d ' u n e  p a r t  su r  l ' e x a m e n  de Foxy-  
d a t i o n  de la  D o p a  p a r  l ' o x y d e  d ' a r g e n t ,  su iv ie  de la r6- 
d u c t i o n  du  p r o d u i t  fo rm6 p a r  l ' h y d r o s u l f i t e ,  et ,  d ' a u t r e  
p a r t ,  su r  V6tude  de  l ' o x y d a t i o n  e n z y m a t i q u e  de  la  
N - c h l o r a c 6 t y l - t y r o s i n e  e t  de la  g lycy l - ty ros ine .  
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S u m m a r y  

I t  is gene ra l l y  a d m i t t e d  t h a t  t h e  r e d  p i g m e n t  c h a r -  
ac t e r i s t i c  of t h e  f i r s t  p h a s e  of me lanogenes i s ,  " r e d  b o d y " ,  
a n d  H a l l a c h r o m e  are  t h e  s ame  s u b s t a n c e ,  viz.  2 -ca rboxy-  
2 , 3 - d i h y d r o i n d o l e - 5 , 6 - q u i n o n e .  H o w e v e r ,  t he se  t w o  
s u b s t a n c e s  possess  s u c h  wide ly  d i f f e r ing  p r o p e r t i e s  t h a t  
i t  is a l m o s t  imposs ib l e  to  r e g a r d  t h e m  as ident ica l .  I t  
s eems  d i f f icu l t  t o  dec ide  o n  t h e  bas i s  of t h e  ex i s t i ng  
e v i d e n c e  w h i c h  of t h e  t w o  is r ea l ly  2 - ca rboxy-2 ,3 -  
d i h y d r o i n d o l e - 5 , 6 - q u i n o n e ,  if  i n d e e d  e i t h e r  one  of 
t h e m  be. 

1 1 ~, p.. MAZZA et G. STOLFI, Arch. X3ci.. Biol. 16, 185 (1931). 
2 H.S.MAsoN, J. Biol. Chem. I72, 83 (1948). 
a S.H. RAPER, Biochcm. J. 21, 89 (1927). 
4 L.CALIFA~¢0 et D. KERTI~SZ, Nature I~Z, 1036 (1938) ; Enzymo]. 

6, 233 (1938). - D. K~RT~SZ, Enzymol. lZ, 254 (1948); 13, 182 (1949). 

Cancer  and  the Pi tui tary Gland 

T h e  r e l a t i o n s h i p  b e t w c e n  h o r m o n e s  a n d  cance r  is 
e x t e n s i v e l y  t r e a t e d  in  m a n y  publ ica t ionsX.  La te ly ,  sex  
h o r m o n e s  h a v e  been  used  for  t h e  t h e r a p y  of a d v a n c e d  
cancer .  Neve r the l e s s ,  t h e  role  of h o r m o n e s  in cance r  is 
n o t  su f f i c i en t ly  c lar i f ied.  

I n  1948, we r e p o r t e d  t h a t  e x t r a c t s  c an  be  o b t a i n e d  
f r o m  t h e  p i t u i t a r y  g l a n d  of c a t t l e  wh ich ,  w h e n  i n j e c t e d  
i n t o  w h i t e  mice,  p r o v o k e  t h e  a p p e a r a n c e  of va r ious  
cance r s  in  t h e  a n i m a l s  t r e a t e d  ~. Ea r l i e r ,  i n  1938, we 
o b s e r v e d  o t h e r  p h e n o m e n a  w h i c h  d i r e c t e d  ou r  a t t e n t i o n  
t o w a r d  t h e  p i t u i t a r y  g l a n d  as  t h e  poss ib le  f ac to r  
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c a u s i n g  c h a n g e s  of t h e  gene ra l  m e t a b o l i s m  o b s e r v e d  in  
c a n c e r  p a t i e n t s .  W h e n  s t u d y i n g  t h e  so-ca l led  FREUND- 
KAMINGR c y t o l y t i c  r e a c t i o n  in  cancer ,  we f o u n d  t h a t  
t h e  c h a r a c t e r i s t i c  b e h a v i o r  i n  vitro of t h e  s e r u m  of  
c a n c e r  p a t i e n t s  c a n  be  e v o k e d  in  a n y  n o r m a l  s e r u m  
w h e n  i t  is fo r t i f i ed  w i t h  a n  a c e t o n e  e x t r a c t  p r e p a r e d  
f r o m  t h e  a n t e r i o r  lobe  of  t h e  p i t u i t a r y  g l a n d  ~. On  t h e  
o t h e r  h a n d ,  a n y  c a n c e r  s e r u m  loses i t s  c h a r a c t e r  a n d  
b e h a v e s  l ike  a n o r m a l  s e r u m  w h e n  a d d e d  i n  vitro b y  a n  
a c e t o n e  e x t r a c t  p r e p a r e d  f r o m  t h e  p o s t e r i o r  lobe  of t h a t  
g land .  Thus ,  t h e  p o s i t i v e  c y t o l y t i c  c a n c e r  r e a c t i o n  
a p p e a r e d  to  be  due  to  a n  excess  of l ip ide  s e c r e t i o n s  of 
t h e  a n t e r i o r  lobe  a n d  p r e s e n t  in  t h e  s e rum,  whi l e  
n o r m a l  h u m a n  s e r u m  c o n t a i n s  a n  excess  of t h e  l ip ide  
s ec re t i ons  of t h e  p o s t e r i o r  lobe  of t h e  p i t u i t a r y .  

T h e  ro le  of t h e  p i t u i t a r y  g l a n d  in  c a n c e r  was  s t u d i e d  
b y  m a n y  a u t h o r s  b u t  w i t h  c o n t r a d i c t i n g  re su l t s .  I n  
h i s to log ica l  i n v e s t i g a t i o n s  t h e  a n t e r i o r  lobe  of t h e  g l a n d  
r evea l ed  a n  a b n o r m a l l y  f r e q u e n t  i nc idence  of  a d e n o m a s .  
I n  a d d i t i o n ,  SUS~fAN a f o u n d  in  21 p o s t e r i o r  lobes  of  30 
p i t u i t a r i e s  e x a m i n e d  sclerosis  of t h e  p o s t e r i o r  lobe.  
SUSMAN a s s u m e d  t h a t  t h e  p o s t e r i o r  lobe  m a y  p r o d u c e  a 
g r o w t h - c h e c k i n g  h o r m o n e  w h i c h  ac t s  in  a m a n n e r  
oppos i t e  to  t h a t  of t h e  g r o w t h - p r o m o t i n g  h o r m o n e  of 
t h e  a n t e r i o r  lobe  of t h e  p i t u i t a r y ,  anck w h i c h  is de f i c i en t  
in  cance r ,  b u t  n o  p roo f  was  g i v e n  for  t h a t  h y p o t h e s i s .  

W e  f o u n d  t h a t  t h e  a c e t o n e  e x t r a c t  p r e p a r e d  b y  us  
f r o m  t h e  a n t e r i o r  p i t u i t a r y  lobe  p r o m o t e s  t h e  g r o w t h  of  
y o u n g  ra t s ,  r a b b i t s ,  p l a n t  seedl ings ,  a n d  t r a n s p l a n t a b l e  
m o u s e  c a n c e r  whi le  ou r  a c e t o n e  e x t r a c t  f r o m  t h e  p o s t e r i o r  
lobe  of t h e  g l a n d  i n h i b i t s  t h e  g r o w t h  r a t e  of y o u n g  ra t s ,  
r a b b i t s ,  p l a n t  seedl ings ,  a n d  t r a n s p l a n t a b l e  m o u s e  
c a n c e r  3. T h u s ,  i t  was  e s t a b l i s h e d  t h a t  t h e  p i t u i t a r y  
g l a n d  c o n t a i n s  g r o w t h - i n f l u e n c i n g  s u b s t a n c e s  of l ip ide  
c h a r a c t e r ,  a g r o w t h - p r o m o t i n g  l ip ide  f a c t o r  p r e s e n t  
m a i n l y  in  t h e  a n t e r i o r  lobe, as well  as a g r o w t h - i n h i b i t -  
i ng  l ip ide  f a c t o r  p r e s e n t  m a i n l y  in  t h e  p o s t e r i o r  lobe  of 
t h e  g land .  

There is not much information in the literature concerning lipide 
hormones of the pituitary gland. 

Thirty years ago, T.B. Ro~ERrSON and co-workers published 
investigations conducted on a lipide extract obtained from the 
anterior lobe of the pituitary. That "tethelin" was prepared from 
concentrated alcoholic extracts of dried anterior pituitary lobes by 
precipitation with dry ether 4. 

Feeding tethelin to young white mice brought particular results. 
Tethelin when given to the young subsequently to the 14th day when 
their eyes are open, caused 'noticeable acceleration of growth during 
the 2nd till 5th weeks of their life, followed by a marked retardation 
of growth despite the fact that the administration of tethelin was 
discontinued at the end of the 5th week 5. If the feeding was continued 
behind the 5th week the retardation of growth was also present. 
However, from the 20th to 60th weeks after birth, the growth of the 
pituitary-fed animals was markedly accelerated, so that at about 
one year of age they came to surpass the controls in weight ~. In 
mice which received tethelin the duration of life was extended 
exceeding the normals by 13 per cent 7. 

The findings of ROBERrsoN were not confirmed by other investi- 
gators who used art "improved" method of extraction of the gland, 
and no further investigations were reported in that matter. 

W h e n  s t u d y i n g  t h e  ca r c inogen i c  a c t i v i t y  of e x t r a c t s  
f r o m  t h e  p i t u i t a r y  g l a n d  we f o u n d  t h a t  t h e  a p p e a r a n c e  
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of cancer after  the injection of carcinogenic extracts 
from the posterior lobe was much delayed when com- 
pared with the t ime of the appearance of cancer after 
the injection of carcinogenic extracts  prepared from 
the anterior  lobe of the p i tu i tary  gland. The average 
t ime necessary for the development  of tumor  was 9.3 
months for anterior lobe extracts,  and 14 months for 
posterior lobe extracts.  

This difference in t ime could be caused by some 
growth-accelerating factor present in the extracts  from 
the anter ior  lobe. But  some of our extracts,  al though 
prepared in the regular way, had only a feeble carcino- 
genic ac t iv i ty  or were inactive. Thus, i t  was probable 
tha t  these extracts  included an unknown factor which 
renders the carcinogenic component  part ial ly or total ly  
ineffective, and under normal conditions in the body, 
prevents the carcinogenic activit:~ of the gland. 

The presence of such factor could be determir~ed only 
in experiments  on cancer-bearing individuals. The 
experimental  mouse cancer was not  the proper subject 
for these experiments because there are basic differences 
in the biological and clinical behavior  between the 
human disease and the mouse cancer. The investigations 
were conducted on human cancer pat ients  in terminal  
conditions. 

The acetone ext rac t  from fresh posterior lobes of 
p i tu i ta ry  of cattle was diluted with water  and extracted 
with ethyl  ether. The brownish mass obtained after 
freeing the mixture  from the solvent was separated in 
fractions by chromatography with ac t iva ted  calcium 
carbonate. The part icular  fractions were eluted with 
ethyl  ether, dissolved in oil, and injected subcutaneously 
or intramuscular ly  1-3 times weekly in doses of 10-25 rag. 

Of these fractions those eluted from the middle part  
of the chromatographic column, when administered to 
cancer patients,  caused marked improvement  of the 
pat ients  condition. 

The injection of the "Cancer Checking Lipide"  (CCL) 
first is not  followed by any reaction. In toxici ty  tests 
mice, rats, rabbits, and dogs tolerated perfectly relative- 
ly enormous doses of CCL. The effects on the cancer 
pat ient  usually are observed from after about  10 in- 
jections on. 

The effects of CCL injections are twofold: 

The CCL acts upon the size of the tumor,  and it 
influences the general condition of the patient .  

After about  ten  injections a marked decrease of the 
size of the tumor  is observed which may continue after 
subsequent  injections. If the tumor  finally disappears 
entirely the disappearance of the tumor  is followed by 
a perfect restitut, ion of normal  tissue. Some tumors 
disappeared after 30 injections, other  need more than 
100 injections to disappear. The histological s t ructure 
of the tumor  t reated does not  influence the effect. 
Carcinomas and sarcomas respond equally to this 
t rea tment .  

Simultaneously a decisive improvement  of the general 
condition of the pat ient  is observed. Pain and paralysis 
of nerves, if present, disappear. The urge to eat  returns 
as well as the abili ty to enjoy sleep. 

The symptoms of cancer caehexia gradfially improve. 
The atrophic muscles regain their prior volume. The 
morale of the pat ient  improves to a degree which cannot 
be ascribed to suggesting influences. Final ly the " los t "  
pat ient  may regain "no rma l"  health and return to his 
usual occupation even if the tumors are present in the 
body. 

The two effects of the CCL injections:  the tumor  
effect, and the general condition effect, are not  caused 
by the same factors. 

Prel iminary chemical investigations revealed tha t  
the CCL fraction is composed of at least 20 different 
chemical compounds some of them containing P, N, or 
S. In experiments  with separated groups of these 
compounds we obtained groups which acted on the 
tumor  but  did not  influence the general condition of the 
patient .  On the other  hand, other groups did not  in- 
fluence the size of the tumor  but improved decisively 
the heal th of the patient.  Thus, the two activities of the 
CCL fraction depend on different factors. 

The medical aspects of our investigations will be 
presented in medical papers. 

Here we like to stress tha t  our experiments  indicate 
tha t  the pi tui tary  gland contains not  only carcinogenic 
but  also cancer-checking factors. The cancer-checking 
factors when supplied to the cancerous organism 
counteract  cancer. [n consequence it must  be assumed 
tha t  the human cancer disease is intr icately connected 
with an insufficience of the hormonal  ac t iv i ty  of the 
p i tu i tary  gland. 

This deprives the cancer problem of its mystery,  and 
reduces it to the invest igation which normal activit ies 
of the p i tu i tary  gland are deficient in cancer, and how 
they  may  be checked. I t  has also to be invest igated 
how far the other  glands of internal  secretion are 
simultaneously involved in cancer, and how far they 
are influenced by the cancer-checking lipide extract  of 
the posterior pi tui tary.  Our work is directed toward 
clarification of these questions. 

HENRY K.WACHTEL 

Fordt lam Universi ty,  New York 58, Ju ly  13, 1950. 

Zusammen[assung 

Ein E x t r a k t  aus Hypophysenhinter lappen wurde ge- 
wonnen, der an Krebskranken weitgehende Verklei- 
ner ung der Tumoren und Besserung des Allgemein- 
zustandes erzeugt. Die beiden Wirkungen sind vonein- 
ander unabh/ingig und dutch verschiedene Faktoren  
hervorgerufen.  Die Hypophyse  enthlilt  nicht nur 
krebserzeugende, sondern auch krebshemmende Prinzi- 
pien. Die Krebskrankhei t  diiri te mit  einer Stdrung der 
hormonalen Hypophysenfunkt ion  zusammenh/ingen. 


