
2nd D epartm ent of Gynaecology and Obstetrics of the Medical University Budapest
(Director : Prof. I. Zoltán)

THE TUMOURIGENIC EFFECT OF OESTROGENS, 
TESTOSTERONE AND CASTRATION

L. Váczy, Gy. Méhes and T. Sándor 

(Received September 6, 1954)

In  a previous s tu d y  o f th e  effect of oestrogens upon  the genesis o f m a lig ­
n a n t tu m o u rs  [5 ] it  was fo u n d  th a t  these  substances p ro m o te  th e  fo rm atio n  o f 
m alignan t tum ours, or in ten s ify  th e  action  of carcinogenic substances, confirm ing 
th e  investig a to rs  s ta tin g  th a t  oestrogens possess co-carcinogenic p ro p ertie s . 
We have  observed, in  a d d itio n , th a t  also ca s tra tio n  has an  im p o rta n t ro le in  
th e  developm ent of tu m o u rs . I t  w as nam ely  fo u n d  th a t  a considerab ly  g re a te r  
num ber o f tu m o u rs  h ad  been  form ed under th e  in flu en ce  o f carcinogenic and  
oestrogenic substances in  c a s tra te d  anim als th a n  in  n o n -cas tra ted  ones. T h e  
re liab ility  o f these  resu lts  w as, how ever, seriously im p a ired  b y  th e  fa c t t h a t  a 
sm all num ber o f an im als h a d  only  been sub jec ted  to  th e  experim en ts. I t  w as, 
therefo re , im p era tiv e  to  re p e a t th e  experim ents in  q u estio n  w ith  groups com po­
sed of a g rea te r n u m b er o f an im als, in  order to  check  th e  re liab ility  o f o u r 
findings.

T he purpose of th e  p resen t paper is to  re p o rt th e  resu lts o b ta in ed  b y  
rep ea tin g  our earlie r ex perim en ts an d  also som e findings y ielded b y  a new  
experim en ta l series in v es tig a tin g  in to  th e  sam e p rob lem . In  th e  ex p erim en ts  
u n d er review  th e  sam e m eth o d s w ere n a tu ra lly  em ployed  as in  th e  prev ious ones. 
100 sexually  m a tu re  fem ale alb ino  m ice of our ow n sto ck  have  been used  in  th e  
s tu d y . T he an im als w ere d iv ided  in to  5 groups o f 20 an im als each.

The 1st group consisted  o f non-castrated an im als, in to  th e  back  of w hich  15 
mg of d ib en zan th racen e  d issolved in  0,5 m l o f la rd  w as in jec ted  s u b c u ta ­
neously.

T he 2nd group, too , consisted  of non-castrated an im als ; before in jec tin g  
th e  aboye am o u n t of d ib en zan th racen e  th ey  h a d  b een  tre a te d  w ith  0,5 y  of 
oestrogen every  second d ay  fo r a fo rtn igh t ; th e  ad m in is tra tio n  o f oestrogen  
was con tinued  for six w eeks a f te r  th e  in jec tion  o f carcinogenic agent.

T he 3rd group w as com posed of castrated m ice w hich received d ib e n z a n ­
th racen e  in jec tions in  th e  sam e doses as th e  an im als of th e  firs t tw o  
groups.

In  th e  4 th  group c o n s ta n t oestrus h ad  been  b ro u g h t abo u t in  castrated  
m ice by  adm in istering  0,5 y  o f oestrogenic su b stan ce  every  second d a y  ; th e n
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15 m g of d iben zan th racen e  was in jec ted , an d  th e  ad m in is tra tio n  o f oestrogen 
c o n tin u e d  for six w eeks.

Anim als of th e  5 th  group, serving as control, received  id e n tic a l doses of 
p u re  la rd  subcu taneously  in jected .

D uring th e  ex p erim en ts , th e  an im als  w ere k e p t on th e  sam e d ie t as th e  
r e s t  o f our stock of m ice.

T he first tu m o u rs  ap p eared  ab o u t 5 to  6 m onths a fte r  th e  tre a tm e n t, as in  
o u r  previous exp erim en ts . T he an im als w ere killed 5 to  9 m o n th s  a fte r the  
b eg in n in g  of the  tre a tm e n t. T he ex p erim en t w as te rm in a ted  in  th e  9 th  m onth . 
T h e  tu m o u rs  and  th e  in te rn a l organs o f th e  anim als w ere h isto log ica lly  exam ­
in e d . D iagnosis of th e  tu m o u rs  w as e s tab lish ed  on th e  basis o f h isto logy .

E x cep t th e  con tro l-g roup , tu m o u rs  h a v e  developed in  a ll o f th e  groups, 
a n d  h isto logical e x am in a tio n  show ed th e m  to  be  fibrosarcom a.

W hile th e  m a jo rity  o f th e  tu m o u rs  occurred  u n d e rn ea th  th e  sk in , m étas­
ta s é s  w ere found in  th e  abdom ina l ly m p h g lan d s, th e  liver and  th e  k idneys.

TABLE I

15 mg of dibenzanthracene dissolved in 0,5 ml of lard, injected subcutaneously 
into the back of female mice

Oestrogen 0,5 y
Number of tes t animals : 20 per group

I. II. III. IV.
v -

N on-castrated
D ibenzanthracene

N on-castrated
D ibenzanthracene
Oestrogen

Castrated
D ibenzanthracene

Castrated
Dibenzanthracene

Oestrogen

Non-castrated 
Controls. Lard

5 tum ours
6 abscesses 
1 periton itis 
8 norm al

12 tumours 
5 abscesses 
3 normal

10 tumours 
5 abscesses
2 toxic
3 normal

14 tumours 
3 abscesses
1 toxic
2 normal

0 tumours 
4 abscesses 
3 atrophies 
13 norm al

T h e results o f th e  ex p erim en ts  are ta b u la te d  in  Tables I and  I I .  T he figures 
l is te d  in  th e  Tables confirm  th e  correctness o f our previous findings in  every 
p o in t .  As evident from  T ab le  I , th e  sm allest n um ber of tu m o u rs  arose in  the 
n o n -c a s tra te d  group t r e a te d  w ith  carcinogenic substance  only  (1st g roup). Twice 
as m a n y  tum ours w ere fo rm ed  in  th e  group  tre a te d  w ith  oestrogen  an d  dibenz- 
a n th ra c e n  (2nd group). C a s tra te d  an im als w h ich  h a d  been tre a te d  w ith  carcino­
g en ic  substance  only (3rd  group) developed tw ice as m any  tu m o u rs  th a n  the 
s im ila r ly  tre a te d  n o n -c a s tra te d  ones. I t  seem s, therefo re , th a t  oestrogens really  
a c t  a s  co-carcinogens, an d  th a t  th e  findings estab lished  on th e  s tre n g th  of our 
p re v io u s  experim ents w ere co rrec t. A fter such  an teceden ts i t  w as on ly  n a tu ra l 
t h a t  th e  h ighest n u m b er o f  tu m o u rs  o ccu rred  in  those an im als (4 th  group)
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w hich  h ad  undergone ca s tra tio n  before  tre a tm e n t w ith  carcinogens an d  h a d , in  
a d d itio n  received pre lim inary  tre a tm e n t w ith  oestrogens.

TABLE II
Chronological appearance of tum ours. (Conditions of experim ent identical w ith those in  T able I)

Groups of Number of months since beginning of experiment
Totalanimals

5. 6. 7. 8 . 9.

I. Non-castrated
D ibenzanthracene —

l
tum our 1 3 5

II.
N on-castrated
Dibenzanthracene
Oestrogen

3 tum ours 6 3 — — 12

III. Castrated
Dibenzathracene

3 tum ours 1 2 2 2 10

IV.
Castrated
Dibenzanthracene
Oestrogen

2 tum ours 5 5 2 14

T he effects of oestrogenic substances an d  ca s tra tio n  are s till m ore  c learly  
verified  b y  th e  d a ta  o f th e  2nd  T ab le . T ab le  I I  illu stra tes  th e  ch ro n o lo g ica l 
ap p earan ce  of th e  tum ours. I t  show s th a t  8 tu m o u rs  appeared  in  th e  5 th  m o n th  
a f te r  th e  beginning of th e  experim en t. T hree developed in  th e  n o n -c a s tra te d  
an im als th a t  h ad  been tre a te d  w ith  cancerogenic substance  a n d  oestrogen  
(2nd  group), th ree  in  th e  c a s tra te d  an im als tre a te d  w ith  cancerogenic su b stan ce  
on ly  (3rd group), while tw o of th e  tu m o u rs  developed in  th e  c a s tra te d  m ice 
tre a te d  w ith  b o th  cancerogenic su b stan ce  an d  oestrogen (4 th  g roup). In  th e  
6 th  m o n th , 12 tum ours appeared , a ll o f th em  in  groups 2 to  4, i. e. in  th e  an im a ls  th a t  
h a d  been  sub jected  to  tre a tm e n t. (T here w ere th re e  tum ours in  th e  2 n d  group, 
tw o  in  th e  3rd and five in  th e  4 th  group.) T he first tu m o u r w as b ro u g h t ab o u t 
on ly  in  th e  7 th  m onth  in  th e  g roup  tre a te d  m erely  w ith  cancerogenic su b stan ces 
(1st g roup), and  even th is  tim e  w ith  only one occurrence while, d u rin g  th e  course 
o f  th e  sam e m o n th  a n o th e r te n  tu m o u rs  developed  in  th e  o th e r g ro u p s. This 
m eans th a t  during  th e  tim e  req u ired  to  induce  one single tu m o u r in  th e  non- 
c a s tra te d  anim als, to  w hich on ly  a  cancerogenic agen t and no oestrogen  h a d  been 
ad m in is te red , no less th a n  th i r ty  tu m o u rs  w ere observed in  th e  o th e r  th ree  
groups (tw elve in  th e  2nd  group , six in  th e  3 rd  an d  12 in  th e  4 th  g roup). I t  would 
seem  therefo re  th a t  oestrogenic substances an d  castra tio n  n o t o n ly  prom ote  
m a lig n an t grow th b u t also h a s te n  its  developm ent.

T he observed effect of c a s tra tio n  m ade us to  stu d y  i t  in  male an im als  as 
well. 60 m ale mice, d iv ided  in to  4 groups o f 15 anim als each, se rv ed  as the  
su b jec ts  o f th is  experim en t.
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Group I consisted  o f  поп-castrated an im als , t r e a te d  w ith  carcinogen in  th e  
sam e  m anner and  in  th e  sam e doses as in  th e  first experim ent.

Group I I  was co m p o sed  of castrated an im als  tre a te d  w ith  carcinogen.
Group I I I  in c lu d e d  поп-castrated an im als  w hich, before being  in jec ted  

w ith  th e  carcinogenic su b s ta n c e , received N eo-H om breo l.
Group I Y com prised  castrated an im als in to  w h ich  carcinogen w as in jec ted  

a f te r  a p relim inary  t r e a tm e n t  w ith N eo-H om breo l.
W e began th e  a d m in is tra tio n  of N eo-H om breo l to  th e  anim als o f G roups 

I I I  a n d  IV  eight d ays b e fo re  th e  in jection o f d ib en zan th racen e  and  con tinued  it  
fo r  six  m ore weeks th e re a f te r  ; the  dose o f  th e  te s to s te ro n e  was 0,5 y  every  
second  day.

TABLE II I
15 mg of dibenzanthracene dissolved in 0,5 ml of lard , injected subcutaneously 

into the back of male mice
Testosterone =  0,5 y  o f  Neo-Hombreol 
Number of test anim als : 15 per group

I. II. m . IV.

N on-castrated C astrated N on-castrated Castrated
Dibenzanthracene D ibenzanthracene D ibenzanthracene Dibenzanthracene

Neo-Hombreol Neo-Hombreol

6 tumours 5 tum ours 3 tumours 4 tumours
4 abscesses 6 abscesses 6 abscesses 5 abscesses
2 tox ic 2 toxic 3 toxic 4 toxic
3 norm al 2 norm al 3 norm al 2 normal

I t  is evident from  T a b le  I I I  th a t  c a s tra tio n  o f m ale  anim als is n o t fol­
lo w ed  b y  enhanced d e v e lo p m e n t of tum our such  as is th e  case if  fem ales are 
c a s tra te d , since an  a p p ro x im a te ly  identical n u m b e r  of m alig n an t grow ths was 
o b se rv ed  in  bo th  c a s tra te d  a n d  non-castra ted  an im a ls . N or could we d e te c t any  
carcinogenic  effect t h a t  w o u ld  have been a t t r ib u ta b le  to  testo ste rone , as th e  
tu m o u rig en ic  action o f  d ibenzan th racene  w as in  no w ay  influenced b y  t r e a t ­
m e n t  w ith  N eo-H om breol.

W e a ttr ib u te  especia l significance to  th e  re su lts  o f th e  experim ents d e ­
sc r ib e d  because th ey  seem  to  th ro w  new ligh t on th e  oncological role of castra tio n . 
O u r  tw o  series of e x p e rim e n ts  show th a t  c a s tra tio n  ex e rts  a serious b lasto m ato - 
gen ic  effect if  perfo rm ed  o n  fem ale anim als a n d  none i f  perform ed on m ale. 
E x te n s iv e  investigations w ill n a tu ra lly  be n ecessa ry  to  e lucidate  th is  problem . 
S om e o f them , such as a s tu d y  of the  parad o x ica l ho rm o n al effect in  ca s tra ted  
a n d  no n -castra ted  an im a ls , o r  of the  effect e x e r te d  b y  an  increased dose of 
te s to s te ro n e , are a lread y  in  progress.
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Tw o m ore  phenom ena observed in  th e  course o f th e  experim ents a re  w o rth  
o f  no te , (i) A scites was freq u en tly  form ed in  a d d itio n  to  tum ours. I t  m a y  be  o f  
in te re s t th a t ,  b o th  in  our previous an d  th e  p resen t experim en ts, ascites occurred  
in  c a s tra te d  m ice only, (ii) As m en tioned  in  a p rev ious paper [2] o n ly  such  
tu m o u rs  could  be tra n sp la n te d  w hich h a d  been in d u ced  in  castra ted  an im a ls .

To sum  up  th e  resu lts o f th e  p resen t s tu d y , th e y  h av e  co rrobora ted  th o se  
of our prev ious experim ents in  every  respect. T hey  to o  seem  to  prove th a t  o e s tro ­
genic substances a c t as co-carcinogens, and  th a t  castra tio n , perfo rm ed  on 
fem ales, p lay s an  im p o rtan t p a r t  in  th e  p rom otion  o f m alignan t g row th . W e 
th in k  th a t  th is  effect of ca s tra tio n  m ig h t be due to  th e  fac t th a t,  as h a s  been  
d em o n stra ted  b y  Csillag, H a jd ú  an d  S ándor [1 ], th e  norm ally  fu n c tio n in g  
ovary  is som ehow  capable of neu tra liz ing  th e  ac tion  o f a g rea t am ount o f o e s tro ­
genic su b stan ces. C astra tion  in  our experim en ts p ro b ab ly  acted  b y  e lim in a tin g  
th a t  re ta rd in g  ac tion  of th e  ovary . T he correctness o f  ou r assum ption  reg a rd in g  
th e  said  role o f castra tio n , viz. th a t  i t  is th e  m etabo lism  o f oestrogenic su b stan ces  
w hich lies a t  th e  roo t of th e  problem , seems to  be  confirm ed by  th e  re su lts  o f  
our ex p erim en ts  on m ale an im als. C astra tio n  of m ales h a d  no such b la s to m a to -  
genic effect as in  fem ales. T his m u st seem n a tu ra l a f te r  w h a t has been exp o u n d ed  
above, since we know  o f no lite ra ry  d a ta  accord ing  to  w hich th e  te s te s  h a d  a 
sam e in fluencing  effect to  th e  oestrogenic m etabo lism  tak ing  place in  m ale  
organism s, to o , as th a t  o f ovary  in  fem ales.

T he resvdts of our above described recen t experim en ts seem to  ju s t ify  th e  
opinion expressed in  our previous p ap e r th a t  any u n w arran ted  rem oval of th e  o v a ry  
should  be  considered very  carefu lly  even a t  th e  tim e  o f m enopause. O u r e x p e ri­
m en ts h a v e  fu r th e r  co rrobora ted  our opinion th a t ,  w hen  trea tin g  c lim acte ric  
and p raeclim acteric  sym ptom s th e  use of oestrogenic substances sh o u ld  be  
reduced  to  a m inim um .

Summary

The effect of oestrogenic substances, testosterone, and castration upon the developm ent 
of tum ours induced in female and male mice by dibenzanthracene has been investigated. O estro­
genic substances have been found to  intensify the tum ourigenic action of d ibenzanthracene. 
C astration of female mice had the same effect, whereas in male animals castration did n o t seem 
to prom ote m alignant growth. The application of testosterone also failed to reveal tum ourigenic 
properties in  the doses administered.
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ДЕЙСТВИЕ ЭСТРОГЕННЫХ ВЕЩЕСТВ, МУЖСКОГО ПОЛОВОГО ГОРМОНА 
И КАСТРАЦИИ НА ОБРАЗОВАНИЕ ОПУХОЛЕЙ

Л .  ВАЦИ, Д Ь . М Е Х Е Ш , и Т . Ш А Н Д О Р

Авторы исследовали на самках и на самцах мышей действие эстрогенных веществ 
мужского полового гормона и кастрации на образование опухолей, индуцированных 
дибензантраценом. Они выявили, что эстрогенные вещества повышают вызывающее 
опухоли действие дибензантрацена. На самках мышей кастрация также вызвала значи­
тельное повышение действия дибензантрацена. У самцов мышей авторам не удалось 
наблюдать подобного действия кастрации. Действие мужского полового гормона в при­
меняемом авторами количестве на образование опухолей также не удалось выявить.

László Váczy, B u d ap est, V III., Ü llői ú t  78 /a . H ungary . 
G yörgy M éhes , B udapest^ V., V áci u . 12. H ungary .
T ibor Sándor, B u d ap est, X I., L ág y m án y o si u. 15. H u n g ary .
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