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Mascul in izat ion  and T u m o u r - I n d u c i n g  Activi ty  
of  Pregnenino lone  in the Femal e  Gonads  of the 

V i v i p a r o u s  T o o t h c a r p  X i p h o p h o r u s  he l l e r i .  

In  experimental  sex inversion by the use of sex hor- 
mones in viviparous Toothcarps the duration of the ex- 
periments play-s an important  role. A high percentage of 
Lebistes males treated from birth with oestrogenic sub- 
stances, appeared to develop ovotestesL The expected 
result of the t rea tment  with androgenic hormones would 
be the development of ovotestes in the treated females. 
When young Lebistes females were treated with pregnenin- 
olone from birth for a period of two to three months, the 
ovaries showed a considerable regression without  losing 
their  specific female structure =,~. After the cessation of the 
t reatment ,  the ovaries returned to their  normal state s . 
Treating young Lebistes from birth for six months with 
pregneninolone (Esthist6rone, UCLAF, high dose of 
0.03 mg, low dose of 0.015 rag, three times a week) out of 
55 treated fishes 37 male gonads, 15 hermaphrodite gonads 
and 2 female gonads were observed 4. Out  of 16 control 
animals, 11 gonads were male and 5 female. As we per- 
sonally could demonstrate mascutinization and tumour- 
inducing act ivi ty  of pregneninolone in the female gonads 
of Lebistes ~, it was desirable for us to perform a correspond- 
ing investigation with another Toothcarp. As experimental 
material  we chose the swordtail Xiphophorus helleri. 
90 young fishes from the same li t ter were treated from 
birth during a 12 month period with pregneninolone 

(0.03 mg, three times a week). The microscopical exami- 
nation of the gonads revealed tha t  69 treated fishes were 
males, 18 had hermaphrodite gonads and 3 were females, 
Out of 21 control animals from the same litter 18 were of 
the male and 3 of the female sex. In 6 out of the 69 males 
a tesficular turnout had developed. Type seminoma: 
masses of large, roundedl polyhedral cells with distinct 
cell boundaries, having large spherical vesicular nuclei and 
pale, poorly-staining cytoplasm, plentiful mitoses, stroma 
consisting of strands of connective tissue with blood 
vessels and lymphoid regions. 

The masculinization of the fishes corresponded very 
well with tha t  obtained in Lebistes ~.5. 

Zusammen[assung. Es ~xdrd die maskulinisierende und 
Tumor erzeugende Aktivit~t  von Pregneninol0n beim 
lebendgeb~irenden Zahnkarpfen Xiphophorus hetleri be- 
schrieben. 
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Purin-  6 - y l t r i m e t h y l a m m o n i u m  Chloride: 
A N e w  Purine  Ant imetabol i te  x 

Examinat ion of the li terature fails to disclose a single 
example of a purinyltr ialkylammonium salt in the rela- 
t ively wide spectrum of purine derivatives that  have been 
synthesized and screened as potential  antimetabolites. 

I t  was found, in the course of a related 
~l~,~hct" study, that 6-ehloropurine is readily 

S . ~ , .  / ~ ( " ~  transformed (78% y i e l d ) t o  purin- 
6-yttr imethylammonium chloride (I), 
m.p. 179-180°C ~, on t reatment  with 
tr imethylamine in N,N-dimethyl-form- 

N arnide. The toxicity and the effect of 
I H I on transplantable mouse tumor is 

herein described. 
Acute toxicity in  mice. The LD~o was determined in 

6 months old At]Sp mice. Two equal doses dissolved in 
sterile saline were administered intrapcritoneally 6 h 
apart. The volume of the solution was 0.5 ml at  each in- 
jection. The acute LDh0 was 500 mg/kg. All animals died 
within 12 h after the second injection, Liver, kidney, 
spleen, lungs, bone marrow and proximal jejunum were 
examined'  histologically in each animal. In all animals 
central portions of the liver lobules showed hyperemia 
and small areas of necrosis. No mitotic figures could be 
seen in the crypts of Lieberkiihn. Other organs showed no 
abnormalities. Daily white blood counts in surviving 
animals showed a moderate drop in neutrophils (Figure 1). 

Chronic toxicity. Six mice were treated with 150 mg/kg. 
The compound was administered intraperitoneally daily 
in 0.5 ml of sterile saline. All t reated animals died between 
the 18th and 25th day of treatment.  Before death all animals 
developed diarrhea. White blood counts, obtained every 
three days from a tail wound, showed disappearance of 
circulating neutrophils by the 15th day of t reatment .  

tIistological examinations showed aplastic bone marrow 
in all animals, focal hemorrhagic enteritis in 5 animals and 
lung abscesses in  2 animals. 

Effect on Ehrlich dscites tumor. Two groups of eighteen 
6-months-old Ehrlich Ascites tumor carrying male At]Sp 
mice were treated intraperitoneally daily for one week 
with 150 mg purin-6-yltr imethylammonium chloride. One 
group of animals was started on t reatment  four days after 
intraperitoneat injection of 0.2 ml of non-hemorrhagic 
ascites containing 4 million tumor cells. The t rea tment  of 
the second group was started the day after the tumor in- 
oculation. Equal  numbers of tumor-inoculated mice of the 
same strain, age, and sex served as controls. The results 
are summarized in Figure 2. All animals in the control 
group had large amounts of ascites at death as did the 
animals dying between 5 and 9 days after tumor  inocu- 
lation in the t reated groups. Only two of the animals 

r n  

Days after trealment 
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Polymorphonuclear leuko~fes in blood 

Fig. 1 

1 Supported ill part by  grants C¥-2903 cud CV-4519 from the 
National Canccr Institute of the U.S.P.H.S. 

2 Anal. Calc. for CsH12NhCl: C, 44.97; H, 5.66; N, 32.78. Found: 
C, 44.96; H, 5.83; N, 32.98. 
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dy ing  l a t e r  in  each  of t he  t r e a t e d  groups  h a d  recognizable  
asci tes  a t  au topsy .  I n  t he  second g roup  the re  were 6 in-  
de f in i t e  ' s u rv ivo r s '  w h i c h  were obse rved  for 2 m o n t h s  
a f t e r  t h e  e x p e r i m e n t  was  t e r m i n a t e d .  

E]/ect on transplantable epidermoid carcinoma DC5. 
Twelve  6 -mon ths -o ld  DC5 t u m o r  b e a r i n g  female  M A / S p  
mice  were t r e a t e d  w i t h  150 m g / k g  p u r i n - 6 - y l t r i m e t h y l -  
a m m o n i u m  chlor ide  da i ly  i n t r a p e r i t o n e a l l y  for  one  week. 
A f r a g m e n t  of DC5 c a r c i n o m a  was  i m p l a n t e d  u n d e r  
s ter i le  cond i t ions  w i t h  a t r o c a r  i n to  t h e  left  ax i l l a  10 days  
before  t r e a t m e n t  was  s t a r t ed .  E q u a l  n u m b e r s  of a n i m a l s  

Daily dose Survivors Response- Test/Control (T/C) 
(mg/kg) Animal weight Tumour weight % (T/C) 

change (g) (mg) 

165.00 06/10 01.7/04.4 10 /1478.0 
160.00 07/10 00.2/02.7 39.0/1716.0 02 
80.00 08]I0 --00.6/02.7 56.0/1716.0 03 
40.00 10/10 00.3/02.7 67.0/1716.0 03 
20.00 09/10 00.2/02.7 94.0/1716.0 05 
20.00 04/10 --00.3/01.4 0.0/1499.0 
10.00 08/10 --00.4/01.4 22.0/1499.0 O1 
5.00 08/10 00.3/01.4 338.0[1499.0 22 

se rved  as controls .  A t  t he  s t a r t  of t r e a t m e n t  t u m o r s  
r a n g e d  f rom 2 to 5 m m  in d i ame te r .  T h e  g r o w t h  of t h e  
t u m o r  was progress ive  in all  con t ro l  a n i m a l s  d u r i n g  t h e  
d u r a t i o n  of t h e  expe r imen t .  I n  all  t r e a t e d  an ima l s  t he  
t u m o r  decreased  in size b y  t h e  t i m e  t r e a t m e n t  was s t o p p e d  
a n d  was  n o t  p a l p a b l e  in  two  an imals .  However ,  5 d a y s  
l a t e r  i t  b e c a m e  a p p a r e n t  t h a t  t h e  t u m o r  h a d  r e s u m e d  i ts  
g r o w t h  in  all  an ima l s .  The  s u r v i v a l  of t he  t r e a t e d  a n d  
u n t r e a t e d  a n i m a l s  is s u m m a r i z e d  in F igure  3. 

To o b t a i n  f u r t h e r  da t a ,  t h e  c o m p o u n d  was s u b m i t t e d  to 
t he  Cancer  C h e m o t h e r a p y  N a t i o n a l  Service Cen te r  for 
r ou t i ne  screening.  T h e  c o m p o u n d  h a d  no  ef fec t  a g a i n s t  
t r a n s p l a n t a b l e  s a r c o m a  180 or a g a i n s t  l eukemia  1210. 
However ,  i t  was effect ive  a g a i n s t  c a r c i n o m a  755. The  dose 
response  cu rve  is s u m m a r i z e d  in t h e  Table .  

Zusammen]assung. P u r i n - 6 - y l t r i m e t h y l a m m o n i u m c h l o -  
r id  wurde  syn the t i s i e r t .  Es  erwies sich als ein h~imopoet isch  
tox i sche r  A n t i m e t a b o l i t ,  w i r k s a m  gegen E h r l i c h  Asci tes-  
T u m o r ,  DC5- u n d  Ca 755-M~usekrebs.  

j .  P. HORWITZ a n d  V. K. VAITKEVlClUS 

Detroit Institute of Cancer Research and Henry Ford 
Hospital, Oncology Division, Detroit (Michigan), August 14, 
1961. 

A Fungus Pigment of Novel Type, and the Nature 
of Fungus 'Lignin' 

The  presence  or  absence  of l ign in  in  fungi  h a s  b e e n  
d i spu ted ,  d i s a g r e e m e n t  a r i s ing  p a r t l y  ove r  t he  c o n s t i t u t i o n  
of c e r t a i n  funga l  m a t e r i a l s  a n d  p a r t l y  ove r  t h e  de f in i t ion  
of a l ignin.  I t  is we l l -known  t h a t  t h e  f ru i t s  of m a n y  h ighe r  
fungi  c o n t a i n  h y d r o l y s i s - r e s i s t a n t  s t r u c t u r a l  ma te r i a l s  
w h i c h  are  of a r o m a t i c  n a t u r e  a n d  m a y  be  p o l y m e r i c ;  a 
m a j o r  d i f ference b e t w e e n  the se  a n d  t r u e  p l a n t  l ignins  is 
t h e  v i r t u a l  absence  of m e t h o x y  g roups  f rom t he  t yp i ca l  
funga l  samples  z. I n  Daldinia concentrica a n d  al l ied species 
of Ascomyce te s  t h e  a r o m a t i c  c o m p o n e n t  of a hydro lys i s -  
r e s i s t a n t  s t r u c t u r a l  s u b s t a n c e  in  t he  f ru i t s  is fo rmed  b y  
enzymic  o x i d a t i o n - p o l y m e r i s a t i o n  a n d  is a p a r t l y  q u i n o n -  
old  d e r i v a t i v e  of 1 , 8 - d i h y d r o x y n a p h t h a l e n e ~ .  I n  o t h e r  
species s imi la r  'me l an i z i ng '  e n z y m e s  p r o m o t e  t he  de-  
pos i t ion  of s t r u c t u r a l  m a t e r i a l s  in  d i f f e r en t i a t ed  sexua l  

s t ruc tu res ,  t h o u g h  t h e  s u b s t r a t e s  h a v e  se ldom b e e n  
iden t i f i ed  a. Mate r i a l s  of t h i s  k i n d  r e semble  m e l a n i n s  
r a t h e r  t h a n  l ignins.  

The  case is d i f f e ren t  w i t h  m a n y  Bas id iomyce t e s  w h i c h  
fo rm superf ic ia l ly  ' w o o d y '  sporophores .  W e  h a v e  f o u n d  
t h a t  severa l  p i g m e n t e d  species of t h i s  k i n d  produce ,  even  
in  v e g e t a t i v e  mycel ia ,  s u b s t a n c e s  w i t h  t h e  a b s o r p t i o n  
spec t r a  of o x y g e n a t e d  c i n n a m o y l  de r iva t ives .  A s imple  
e x a m p l e  of such  C6C a m e t a b o l i t e s  is t h e  m e t h y l  p - m e t h o x y -  
c i n n a m a t e  of Lentinus lepideus 4. The  more  c o m p l e x  
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