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is the result of either a process of sudden cavitation of 
the inner cell mass or a folding process involving the 
lateral edges of the embryonic disc ~4. Fluid has been 
noted in the amniotic sacs of some blighted human ova, 
and fluid is also present in very early human pregnancies 
before organ differentiation has progressed very far Is, I t  
is possible that  the actual production and metabolism 
of amniotic fluid varies from one species to another, and 
given the variety of differences in mammalian extra- 
embryonic membranes, it would be difficult to extra- 
polate data from one species to another. However, the 
fundamental  nature of the evolution of this membrane 
suggests some common denominator of function and 
purpose in all of the amniotes. From the data  in our 
experiments, however, i t  is clear tha t  in the hamster, 
the fetal urine plays little or no role in the maintenance 
of amniotic fluid volume is. 

Zusammen/assung. Experimentel le  Priifung beim Gold- 
hamster, Mesocricetus auratus, ob Nieren- oder Gehirn- 
missbildungen einen Einfluss auf die Quantit~it der 
Amnionfliissigkeit ausiiben, was nur fiir die Gehirn- 
missbildungen bejaht  werden konnte. 
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Ultras tructura l  Cha nges  in Rat  Liver Cells  After 

Rats bearing Walker tumors-exhib i t  an increase in 
liver weight with a decrease in hepatic drug-metabolizing 
enzyme act ivi ty  and cytochrome content ~-3. Experiments 
in this Inst i tute  have shown that, 3-4 weeks after i.m. 
implantation ot this tumor, there is a slight diminution 
of P-450 content, ethytmorphine demethylat ion and 
aniline p-hydroxylat ion as well as an increase of micro- 
somal proteins in the liver cells 4. Administration of Walker 
tumor  extract  produces similar biochemical changes, indi- 
cating tha t  a ' toxohormone'  is released from the tumor  
tissue which affects the liver and leads to reduced act ivi ty  
in the hepatic microsomal system 5. The ultrastructural  
equivalent of this hepatic microsomal hypofunction was 
studied in the present work. 

Walker tumors were implanted i.m. into the hind limb 
of 16 female ARS/Sprague-Dawley rats (100 g). The livers 
of these animals and of 8 controls were examined with 
an electron microscope 1, 2, 3 or 4 weeks later, using 
standard techniques (fixation in osmium, dehydration in 
graded ethanol, embedding in Epon resin). 

As compared with the controls (Figure 1), the tumor- 
bearing rats displayed progressive dilatation and balloon- 

I n t r a m u s c u l a r  Implanta t ion  of a Walker  T u m o r  

ing of the rough-surfaced endoplasmic reticulum (RER) 
in hepatocytes (Figure 2). The granular membranes were 
irregularly-shaped and were broken up into smaller units, 
from the external surfaces of which the ribosomes had 
gradually detached themselves. These changes were con- 
spicuous although they varied considerably among the 
animals of the same group and in the different areas of 
the same liver. The alterations were generally mild 2 
weeks after implantation, became pronounced after 3-4 
weeks, and were usually observed along with progressive 
smooth-surfaced endoplasmic reticulum (SER) hyper- 
t rophy (Figure 3). 

In previous studies n-s, with other types of tumors, 
mitochondrial abnormalities and lysosomal accumula- 
tion were the principal changes found in the hepatocytes. 
In the present work, however, conspicuous endoplasmic 
reticulum alterations were detected. 

R E R  injury might  represent the ultrastructural  equi- 
valent  of hepatic microsomal hypofunction in rats bearing 
Walker tumors. S E R  proliferation, which is generally 
equated with enhanced drug detoxication by liver micro- 
somes*-n, is reminiscent of the hypoactive, hypertrophic 

'.~ , ~'~" ;. 

Fig. 1. Portion of a hepatocyte in control rat showing characteristic Fig. 2. RER dilatation, disorganization, disruption and degranula- 
features. M, mitochondrion; RER, rough-surfaced endoplasmie reti- tion in a rat hepatocyte 3 weeks after Walker tumor implantation. 
culum; N, nucleus. × 14,133. × 13,733. 
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e n d o p l a s m i c  r e t i c u t u m  n o t e d  b y  HUTTERER et  al. x* in t h e  
l iver  cells of r a t s  g iven  d i e ld r in  or 3" -me thy l -4 -d ime thyI -  
a m i n o a z o b e n z e n e .  P r o l o n g e d  t r e a t m e n t  w i t h  these  com- 
p o u n d s  r educed  t h e  in i t i a l  increase  of e n z y m e  ac t iv i ty ,  
w i t h o u t  a f fec t ing  S E R  h y p e r t r o p h y .  Cons ider ing  t h e  bio-  
chemica l  d a t a  1-3, S E R  a c c u m u l a t i o n  in W a l k e r  t u m o r -  
bearin.g r a t s  seems to  r e p r e s e n t  a d i m i n i s h e d  f u n c t i o n a l  
c a p a c i t y  of t h e  h y p e r t r o p h i c  endop l a smic  r e t i cu lum.  How-  
ever ,  f u r t h e r  work  is needed  to  e s t a b l i s h  w h e t h e r  these  
changes  a re  due  to  a specif ic  ' t o x o h o r m o n e '  sec re ted  b y  
t h e  t u m o r  cells or  to  some nonspec i f ic  t o x i c i t y  (e.g., pro-  
t e i n  b r e a k d o w n  p r o d u c t s  re leased  f rom t h e  t u m o r  t is-  
sue, etc.) .  

P a t i e n t s  w i t h  a d v a n c e d  c a n c e r  m i g h t  e x h i b i t  d i f f e ren t  
nonspec i f ic  m a n i f e s t a t i o n s ,  i nc lud ing  anorex ia ,  we igh t  
toss, cachexia ,  inc reased  suscep t ib i l i t y  to  infect ion,  ab-  
n o r m a l  responses  to  d rugs  a n d  va r i ous  endoc r ine  a l t e ra -  
t ions ,  i r r espec t ive  of t h e  loca l iza t ion  of t h e  t u m o r .  Ob-  
v ious ly ,  n o t  al l  of t he se  changes  are  r e l a t ed  to  h e p a t i c  
microsomes .  However ,  some  of t h e m  could r e su l t  f rom 
f a u l t y  i n t e r m e d i a r y  d r u g  or  h o r m o n e  m e t a b o l i s m .  I t  

r e m a i n s  to  be  seen w h e t h e r  t h e  s t r u c t u r e  a n d  f u n c t i o n  
of t h e  e n d o p l a s m i c  r e t i c u l u m  m e m b r a n e s  a re  l ikewise  
i m p a i r e d  in t he se  cases is. 

Rdsumd. L ' i m p l a n t a t i o n  i.m. de  la t u m e u r  de  W a l k e r  
chez  les r a t s  p r o v o q u e  u n e  d i l a t a t i on ,  une  d6so rgan i sa t i on  
e t  une  d 6 g r a n u l a t i o n  progress ives  du  r6 t i cu lum endop las -  
m i q u e  g r a n u l e u x  des h6pa toey te s .  Ces c h a n g e m e n t s ,  qu i  
s ' a c c o m p a g n e n t  en  m~me t e m p s  d ' u n e  p ro l i f6 ra t ion  du  
r6 t i cu lum e n d o p l a s m i q u e  lisse, r e p r 6 s e n t e r a i e n t  les m a n i -  
f e s t a t ions  u l t r a s t r u c t u r a l e s  d ' u n e  insuf f i sance  microso-  
ma le  d 6 m o n t r b e  b i o c h i m i q u e m e n t  d a n s  le foie des  r a t s  
a f fec t6s  p a r  la  t u m e u r  de  Wa l k e r .  
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Fig. 3. SER accumulation in a rat hepatocyte 4 weeks after Walker 
tumor implantation. SER, smooth-surfaced endoplasmic reticulum. 
x 10,666. 
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I n t e r p r e t a t i o n  of  the  M e t h y l e n e  B lue  R e d u c t i o n  
P r o t e c t i n g  Effect  of  S e l e n i u m  

Se len ium h a s  r ecen t l y  b e e n  i m p l i c a t e d  as  a poss ib le  
cance r  p r o t e c t i n g  a g e n t  in  h u m a n s  b y  SHAMBERGER a n d  
FROST 1, These  a u t h o r s  f o u n d  a n  inve r se  r e l a t i o n  b e t w e e n  
t h e  whole  b lood  se len ium c o n c e n t r a t i o n s  f rom blood b a n k  
s amp le s  in  20 U S  cit ies a n d  t h e  h u m a n  cance r  m o r t a l i t y .  
T h e y  also r e p o r t  d a t a  w h i c h  sugges t  a lower  cance r  
m o r t a l i t y  in  a reas  of C a n a d a  whe re  ' s e l en ium i n d i c a t o r  
p l a n t s '  a re  f o u n d  t h a n  in a reas  where  such  p l a n t s  are  
n o t  found .  I n  t h e  p r e s e n t  c o m m u n i c a t i o n  we p r e s e n t  
d a t a  f r o m  ou r  l a b o r a t o r y  w h i c h  a p p e a r  to  s u p p o r t  t h i s  
hypo thes i s ,  arid w h i c h  e x p l a i n  ear l ie r  work  on  a p r e s u m e d  
p l a s m a  c a n c e r  t e s t  b a s e d  o n  t h e  m e a s u r e m e n t  of  t h e  
m e t h y l e n e  b lue  r e d u c t i o n  t ime .  

SAVIGNAC et  al. * a n d  BLACK 8 r e p o r t e d  a n  a b n o r m a l i t y  
in  t h e  m e t h y l e n e  b lue  r e d u c t i o n  t i m e  (MBRT)  of p l a s m a  
of c a n c e r  pa t i en t s .  A t y p i c a l  t e s t i n g  p r o c e d u r e  cons i s ted  
in t h e  m e a s u r e m e n t  of t h e  t i m e  r equ i r ed  for  comple t e  

T e s t  of  H u m a n  P l a s m a  and the  P o s s i b l e  C a n c e r  

deco lor iza t ion  of a s a m p l e  of p l a s m a  t o  w h i c h  a k n o w n  
a m o u n t  of m e t h y l e n e  b lue  so lu t ion  was  a d d e d  w h e n  t h e  
m i x t u r e  was  h e a t e d  u n d e r  a n a e r o b i c  c o n d i t i o n s  on  a 
s t e a m  ba th* .  T h e  t e s t  was  cons ide red  pos i t i ve  if t h e  
M B R T  exceeded  t h e  av e r ag e  v a l u e  of p l a s m a  of n o r m a l  
sub jec t s .  I n  s y s t e m a t i c  s tud ies  BLACK 3 r e p o r t e d  t h e  
p l a s m a  of 75% of hosp i t a l i zed  c a n c e r  p a t i e n t s  to  give 
pos i t ive  t e s t  resul ts .  P a t i e n t s  w i t h  n o n m a l i g n a n t  neo-  
p las ia  a n d  o t h e r  d iseases  gave  o v e r w h e l m i n g l y  n o r m a l  
M B R T  values .  S u b s e q u e n t  s tud ie s  4 i n d i c a t e d  p rac t i ca l  
l i m i t a t i o n s  of t h e  t e s t  for  cance r  d iagnos i s  in  t h a t  on ly  
a p p r o x i m a t e l y  5 0 %  of c a n c e r  cases gave  pos i t ive  t e s t  
resul ts .  Moreover ,  in  o t h e r  g roups  of p a t i e n t s  w i t h  p a t h o -  
logical  s t a t e s  t h e  p e r c e n t a g e  of false  pos i t ives  r anged  
f rom 7 to  34%.  T h e  or ig in  of  t h e  a b n o r m a l  b e h a v i o r  of 
cance r  p a t i e n t  p l a s m a  was or ig ina l ly  cons idered  to  be  
d e p e n d e n t  on  t h e  c o n c e n t r a t i o n  of free su l fhyd ry l  g roups  


