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do  n o t  a p p e a r  t o  h a v e  deve loped .  T h e  l a rges t  p a r t  of t he se  
s ter i le  ova r i e s  is occup ied  b y  cords  of po lyedr ic  cells w i t h  
a wel l  deve loped  eos inophi l ic  c y t o p l a s m  a n d  a v o l u m i n o u s  
nuc leus  ( p r o b a b l y  i n t e r s t i t i a l  cells;  see F i g u r e  2). I n  t h e  
o v a r y  of n e w - b o r n  mice,  m o s t  of t h e  oocy tes  a re  in  t h e  
p a c h y t e n e  or  ea r ly  d ip to t ene  s tages  b u t  a few d a y s  l a t e r  
t h e y  h a v e  g r o w n  in t r a fo l l i cu la r  a n d  a re  in  t h e  l a t e  diplo-  
t e n e  (so-called ' r e s t ing '  or  d i c tyo t ene )  s tage ,  in  w h i c h  t h e  
oocy tes  r e m a i n  for  v a r y i n g  l eng th s  of t i m e  s 

I n  genera l  t h e  oocy tes  of d i f f e ren t  species ( ra t  l°,n, 
m o u s e  1~, c h i c k e n  1~ a n d  rhesus  m o n k e y  13) a re  r e l a t ive ly  
r e f r a c t o r y  t o  R 6 n t g e n  i r r a d i a t i o n  as  t h e y  pa s s  t h r o u g h  
l ep to tene ,  zygo tene  a n d  p a c h y t e n e  s tages .  The  rad io-  
s ens i t i v i t y  to  ioniz ing  r a d i a t i o n s  h o w e v e r  increases  as  t h e y  
pass  f rom ear ly  to  la te  d ip lo tene  or  a t  t h e  s tage  of ea r ly  
p r i m o r d i a l  oocy tes  ( ra t  ~1,x4, mouse  ~5-~7, rhesus  m o n k e y  ~ 
a n d  chicklS). 

These  o b s e r v a t i o n s  can  p r o b a b l y  exp la in  w h y  in t h e  
p r e s e n t  s t u d y  t h e  ovar ies  of t h e  n e w - b o r n  mice  sti l l  con-  
t a i n e d  n u m e r o u s  oocytes ,  wh i l s t  a t  p u b e r t y  t he  mice h a v e  
b e c o m e  steri le.  However ,  t h e  c o n t i n u o u s  i n t e r n a l  fl ir- 
r a d i a t i o n  f rom t h e  a H - t h y m i d i n e ,  i n c o r p o r a t e d  in  t h e  
ge rm cell nuclei ,  m a y  also h a v e  a n  i n t e g r a t i n g  effect  
r e su l t i ng  in cell d e a t h  before  t he  oocy tes  m a t u r e .  T h e  
p r e s e n t  s t u d y  also s u p p o r t s  t h e  v iew e t h a t  m o s t  if n o t  
all  de f in i t ive  o v a  in  t h e  mouse  a re  fo rmed  before  b i r t h  
a n d  is in  f a v o u r  of NIJSSBAUMS thes i s  x9 of t he  ge rm- l ine  
c o n t i n u i t y .  

F ive  ma le  mice,  w h i c h  also rece ived  t h e  successive 
Z H - t h y m i d i n e  pulses  d u r i n g  t h e i r  i n t r a u t e r i n e  life, were  
ki l led w h e n  m a t u r e ,  t h e i r  t e s tes  were r e m o v e d  a n d  meio t ic  
p r e p a r a t i o n s  were  m a d e  b y  a n  a i r - d r y i n g  m e t h o d  z°. The  
v o l u m e  of t h e  t e s t e s  f rom 4 a n i m a l s  was  found  to  be  lower  
t h a n  no rma l .  F i f t y  ma le  ge rm cells a t  t h e  d iak ines i s - f i r s t  
m e t a p h a s e  s t age  were  e x a m i n a t e d  f rom each  a n i m a l  for  
t h e  p resence  of m u l t i v a l e n t  conf igura t ions .  No ch romo-  
some  r e a r r a n g e m e n t  a t  all  was  f o u n d  a n d  t h e  p o p u l a t i o n  
of t h e  t e s t e s  a p p e a r e d  to  be  no rma l .  

I t  m a y  be  conc luded  t h a t  t h e  decrease  in t h e  w e i g h t  of 
t h e  t e s t e s  is n o t  r e l a t ed  t o  a loss of fer t i l i ty ,  wh i l s t  f emale  
mice  a p p e a r  to  be  s ter i l ized b y  t h e  s a m e  t r e a t m e n t  2~,~. 

Rdsumd. Le d 6 v e l o p p e m e n t  des  g o n ad es  de  souris  apr~s  
u n e  fo r t e  i n c o r p o r a t i o n  de  t h y m i d i n e - a H ,  a d m i n i s t r 6 e  
p e n d a n t  la p6r iode  de  l 'oog6n~se, a 6t6 6tudi6.  Su i te  h ce 
t r a i t e m e n t  les souris  femelles  s o n t  d e v e n u e s  s t6r i les  5. 
l'gLge de  la  p u b e r t 6  e t  te v o l u m e  de leurs  ovaires ,  d6pour -  
vues  de  cellules germina les ,  a f o r t e m e n t  d iminu6 .  Les  
males  t r a i t 6 s  de  la m 6 m e  fa~on ne  s e m b l e n t  p a s  ~tre  
st6ril is~s malgr~ une  d i m i n u t i o n  du  v o l u m e  de  leurs  tes t i -  
cules. 
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Studies by the Newt Test on the Possible Importance of Conjugated Double-Bonds and Trans-Iso-  
merization for Carcinogenic Properties of Lipids 

T h e  n e w t  t e s t  1 is a s h o r t - t e r m  t e s t  for  sc reen ing  sub-  
s t ance s  su spec t ed  of h a v i n g  ca rc inogen ic  p roper t i e s .  A 
s a t i s f a c t o r y  speci f ic i ty  of t h e  t e s t  w h e n  app l i ed  to  l ipo- 
phi l ic  c o m p o u n d s  was  found  b y  one  of t h e  p r e s e n t  
au tho r s ,  a n d  a n u m b e r  of h e a t e d  a n d  oxid ized  fa t s  was  
t e s t e d  2-4. F u r t h e r  s tud ies  on  a b r o a d e r  s p e c t r u m  of n a t i v e  
a n d  a l t e r ed  fa t s  r evea l ed  a la rge  n u m b e r  of n e w t - p o s i t i v e  
subs t ances ,  b u t  i t  could  n o t  be  s e t t l ed  w h e t h e r  t h e  in t ro -  
d u c t i o n  of a h y d r o x y l - g r o u p  in a n  m-position to  a doub le -  
b o n d ,  con juga t i on ,  or  t r a n s - i s o m e r i z a t i o n  was  respons ib le  
for  t h e  i n d u c t i o n  of t h e  ca rc inogen- l ike  effects  in  un-  
s a t u r a t e d  fa t s  5. T h e  resu l t s  of a new series of t e s t s  are  
r e p o r t e d  in  t h e  p r e s e n t  paper .  

T h e  t e s t s  were  ca r r i ed  o u t  as desc r ibed  in t h e  p rev ious  
papers .  T h e  subs t ances ,  in  a r a c h i d  oil, were  i n j ec t ed  s.c. 
i n to  t he  newts ,  w h i c h  were  e x a m i n e d  h is to logica l ly  a f t e r  
15 days .  Pos i t i ve  r eac t i ons  cons is t  in  local  h y p e r p l a s i a  of 
t h e  epidermis ,  m o s t  o f t en  w i t h  i n f i l t r a t i ve  d o w n g r o w t h  
of t h e  ep i the l ium.  A r a c h i d  oil s e rved  as nega t ive ,  3- 
m e t h y l c h o l a n t h r e n e  or  d ibenz(a ,  h ) a n t h r a c e n e  as pos i t ive  
cont ro ls .  

Most  of t h e  t e s t e d  s u b s t a n c e s  were commerc i a l  p r e p a r a -  
t ions .  Crys ta l l ine  v i t a m i n  A - a c e t a t e  a n d  f l -carotene  were  

gif ts  f rom F. H o f f m a n n - L a  R o c h e  & Co. A.G.,  Basel .  T h e  
c o n j u g a t e d  e t h y l  l ino lea te  was  p r e p a r e d  f rom r ic inoleic  
ac id  b y  e la id in iza t ion ,  d e h y d r a t i o n  a n d  es te r i f i ca t ion .  I t  
showed  a n  op t i ca l  d e n s i t y  in cy c l o h ex an e  a t  233 n m  of 
94 ca l cu la t ed  for  1 g/l. Cer t a in  of t h e  s u b s t a n c e s  to  b e  
t e s t e d  were  on ly  spa r ing ly  soluble  in  a r a c h i d  oil. A 2 %  
ergos tero l  a n d  a 1% sorbic  acid so lu t ion  cou ld  be  p r e p a r e d  
b y  gen t l e  hea t ing ,  b u t  f l -carotene was  n o t  e v e n  c o m p l e t e l y  
so luble  in  0 .1% c o n c e n t r a t i o n .  F o r  t h a t  r e a s o n  t h e  h i g h e r  
c o n c e n t r a t i o n s  of t h e  3 s u b s t a n c e s  i n d i c a t e d  in  t h e  T a b l e  
do n o t  r e p r e s e n t  t r u e  so lu t ions .  T h e  re su l t s  a re  p r e s e n t e d  
in  t h e  Table .  

Discussion. T h e  n e g a t i v e  or  d u b i o u s  r e su l t s  for e t h y l  
e la ida te  i nd i ca t e  t h a t  t h e  p resence  of one  t r a n s - d o u b l e -  
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b o n d  is n o t  a suf f ic ien t  a l t e r a t i o n  of a n  u n s a t u r a t e d  f a t t y  
acid molecuie  to  give pos i t ive  resu l t s  in  t h e  n e w t  tes t .  

N e g a t i v e  r e su l t s  were  also o b t a i n e d  for  2 of t h e  sub-  
s t ances  c o n t a i n i n g  c o n j u g a t e d  doub le -bonds ,  sorbic  acid 
a n d  Ê-carotene.  Howeve r ,  as m e n t i o n e d  above ,  b o t h  sub-  
s t ances  a re  spa r ing ly  soluble  in  a r a c h i d  oil a n d  Ê-caro tene  

Substance Concentration No. of Results 
% in araehid experi- Positive reactions/ 
oil ments Effective No. of 

animals 

Oleum arachidis 12 0•68 
Tung oil 0.5 1 1[6 
Tung oil 1.0 3 0118 
Tung oil 2.0 1 115 
Tung oil 5.0 3 6/15 
Tung oil 10.0 4 14120 
Tung oil 25.0 1 515 
Ethyl linoleate 100.0 1 0]6 
Conjugated ethyl 50.0 2 2/12 

linoleate 
Conjugated ethyl 100.0 3 11118 

linoIeate 
Ethyl elaidate 50.0 2 1/13 
Ethyl elaidate 100.0 2 2112 
Sorbic acid 1.0 3 1118 
Sorbic acid 2.0 2 0/12 
Sorbic acid saturated (<  5.0) 1 0/6 
fl-Carotene 0.1 1 116 
fl-Carotene 0.2 1 016 
fl-Carotene 0.5 1 0/6 
Vitamin A-acetate 1.0 1 216 
Vitamin A-acetate 5.0 2 4112 
Vitamin A-acetate 10.0 2 2112 
Vitamin A-acetate 20.0 1 316 
Ergosterol 1.0 3 8118 
Ergosterol 2.0 3 10/18 
Ergosterol 5.0 1 9112 
3-Methylcholanthrene 0.5 9 23153 
Dibenz(a,h)anthra- 0.1 2 5112 

ceDe 
Dibenz(a,h)anthra- 0.5 

cede 
1 116 

Results in the newt test with a trans-fatty acid and a number of 
compounds containing conjugated double-bonds. Each experiment 
(column 3) consisted of a group of newts, generally 6 animals, which 
were injected with the substance indicated in column 1. On the same 
day a series of experiments on a number of test substances, on pure 
araehid oil (negative controls) and on methylcholanthrene or dibenz- 
anthracene (positive controls) was started. The effective number of 
animals (column 4) was the number remaining after, in certain 
experiments, a few animals dying before the third day or showing 
severe necrosis, eadaverosis or skin inflammation had been dis- 
carded. 

couId b e  t e s t e d  on ly  in  c o n c e n t r a t i o n s  t h a t  were  tow" in  
c o m p a r i s o n  w i t h  those  r equ i r ed  for  pos i t ive  r e su l t s  of a 
n u m b e r  of o t h e r  c o n j u g a t e d  c o m p o u n d s .  

Pos i t i ve  r e su l t s  were  o b t a i n e d  for  v i t a m i n  A-ace ta t e ,  
ergosterol ,  t u n g  oil, a n d  c o n j u g a t e d  e t h y l  l inoleate .  Since 
t h e  4 c o m p o u n d s  all  c o n t a i n  c o n j u g a t e d  doub le -bonds ,  
t h e  r e su l t s  seem to  s u p p o r t  t h e  h y p o t h e s i s  t h a t  t h e  
p resence  of c o n j u g a t e d  d o u b l e - b o n d s  in a l ip id  b r i n g s  
a b o u t  n e w t - p o s i t i v e  p roper t i e s .  I t  shou ld  be  m e n t i o n e d ,  
however ,  t h a t  c o n j u g a t e d  e thy l  l inoleate ,  a l t h o u g h  h igh ly  
ac t ive  w h e n  t e s t e d  und i lu t ed ,  was  on ly  weak ly  ac t ive  in 
50% d i lu t ion  whereas  t u n g  oil was  ac t ive  in  m u c h  lower  
d i lu t ions .  H i g h e r  ac t iv i t i e s  were  also r epor ted ,  in  our  f i rs t  
paper ,  for  e t h y l  l ino lea te  h y d r o p e r o x i d e  a n d  e t h y l  hy-  
d r o x y o c t a d e c a d i e n o a t e .  S t r u c t u r a l l y  t h e  2 c o m p o u n d s  are  
supposed  to be  c o n j u g a t e d  linoleic acids  c o n t a i n i n g  a 
h y d r o p e r o x i d e -  a n d  a n  a lcohol-group,  respec t ive ly .  Pres-  
en t  resu l t s  t he re fo re  do n o t  p e r m i t  us  f ina l ly  to  decide  
w h e t h e r  o t h e r  aspec t s  of t h e  chemica l  s t r u c t u r e  t h a n  t h e  
p resence  of c o n j u g a t e d  d o u b l e - b o n d s  are  essen t ia l  for 
pos i t ive  resul ts .  

T h e  s u b s t a n c e s  pos i t ive  in t h e  n e w t  t e s t  are  ca rc inogen-  
suspect .  I m m e d i a t e l y  i t  seems i m p r o b a b l e  t h a t  a sub-  
s t ance  like v i t a m i n  A could  be  carc inogenic .  On t h e  o t h e r  
h a n d ,  v i t a m i n  A inf luences  t h e  g r o w t h  of e p i d e r m a l  a n d  
o t h e r  t ypes  of cells, a n d  r ecen t l y  i t  h a s  been  c la imed  t h a t  
excess ive  v i t a m i n  A increases  t h e  inc idence  of a v i a n  
leukosis  e, a n d  t h a t  top ica l  ap p l i c a t i o n  increases  t h e  inci- 
dence  of D M B A - i n d u c e d  c a r c i n o m a  in t h e  h a m s t e r  cheek  
p o u c h  7,8. 

Zusammen[assung. Mit te l s  de r  S a l a m a n d e r - S c h n e l l -  
m e t h o d e  ffir K a r z i n o g e n - P r f i f u n g  w u r d e  eine Re ihe  v o n  
F e t t p r o d u k t e n  u n d  v e r w a n d t e n  V e r b i n d u n g e n  u n t e r s u c h t .  
A t h y l e l a i d a t  erwies sich als u n w i r k s a m ,  w~ihrend V i t a m i n  
A, Ergos tero l ,  Holz61 u n d  kon jug ie r t e s  ~ . thy l l ino lea t  
w i r k s a m  waren .  Die E rgebn i s se  weisen auf  e ine  gr6ssere  
B e d e u t u n g  de r  k o n j u g i e r t e n  D o p p e l b i n d u n g e n  hin,  w/ih- 
r e n d  d e r  q u a n t i t a t i v e  Vergle ich  zeigt,  dass  a u c h  a n d e r e  
A s p e k t e  de r  c h e m i s c h e n  S t r u k t u r  v o n  B e d e u t u n g  sein 
kSnnen .  
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Effect  of  M a g n e s i u m  P e m o l i n e  on  the  S u r v i v a l  of  

M a g n e s i u m  pemol ine ,  a c en t r a l  n e r v o u s  s y s t e m  s t imu-  
lan t ,  h a s  been  r e p o r t e d  to  be  a good r a d i o p r o t e c t i v e  a g e n t  1 
for  b o t h  sho r t -  a n d  l o n g - t e r m s  ~. Some  of t he  s t i m u l a n t s  
in  t h i s  class such  as d e x t r o a m p h e t a m i n e ,  do n o t  e x h i b i t  
t h i s  p r o p e r t y  3. R e c e n t  s tud ies  h a v e  also i n d i c a t e d  t h a t  
t h e  effect  of m a g n e s i u m  pemol ine  in e n h a n c i n g  rad io-  
r e s i s t ance  in mice  seems to  be  i n d e p e n d e n t  of d rug  
dosages  (up to 2 weeks  a f t e r  i r r ad ia t ion )  w h e t h e r  t h e  
a n i m a l s  are  exposed  to  l e tha l  a m o u n t  of X - i r r a d i a t i o n  
before  or a f t e r  t h e  d rug  a d m i n i s t r a t i o n ,  These  i n t e r e s t i n g  

Mice  w i t h  Ehr l i ch  A s c i t e s  T u m o r  

prope r t i e s  of m a g n e s i u m  pemol ine  sugges t  t h e  p o t e n t i a l  
a p p l i c a t i o n  of t h e  d r u g  in b o t h  rad io -d iagnos i s  a n d  
t h e r a p y  a n d  i ts  poss ible  use  in  civil  defense  a n d  i n d u s t r i a l  
acc iden t s  i n v o l v i n g  r a d i a t i o n  exposures .  T h e  imp l i ca t i ons  
m e n t i o n e d  a b o v e  h a v e  e n c o u r a g e d  our  expl ic i t  p i lo t  s t u d y  
of t h e  effect  of th i s  d r u g  on  t h e  s u r v i v a l  of E h r l i c h  asc i tes  
t u m o r  mice  w i t h  a n d  w i t h o u t  t h e  effect  of X- rays .  

Methods. 360 CF 1 ma le  mice, 50-60 days  old (20-22 g) 
were used in 2 e x p e r i m e n t s .  I n  t h e  f i rs t  ex p e r i men t ,  
180 a n i m a l s  were  d iv ided  r a n d o m l y  i n to  3 g roups  of 


