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S e r u m  C e r u l o p l a s m i n  in  M i c e  w i t h  E h r l i c h  A s c i t e s  C a r c i n o m a  

H i g h  va lues  of s e r u m  c e r u l o p l a s m i n  were  r e p o r t e d  b y  
severa l  a u t h o r s  in  h u m a n  p a t i e n t s  w i t h  m a l i g n a n t  neo- 
p la sms .  SULLIVAN a n d  HART 1 obse rved  t h i s  increase  of 
c e r u l o p l a s m i n  in  sera  of p a t i e n t s  w i t h  m e t a s t a t i c  car-  
c inoma .  These  f ind ings  were  conf i rmed  b y  PJNEDA, RAVIN 
a n d  RUTENBURG s desc r ib ing  h i g h  levels  of t h e  s e r u m  
ox idase  in  h u m a n  cases w i t h  h e p a t i c  m e t a s t a s i s  a n d  
m a l i g n a n t  bi le  d u c t  obs t r uc t i on .  NEISH 3 r e p o r t e d  in r a t  
l ive r  azo dye  carc inogenesis ,  a n  in i t i a l  i n h i b i t i o n  of 
s e r u m  c e r u l o p l a s m i n  fol lowed b y  a r ise to  n o r m a l  levels  
in  sp i t e  of t h e  d e v e l o p m e n t  of t h e  t u m o r s  (cholangio-  
c a r c i n o m a t a ) .  THOMAS a n d  CONSTANTINESCU 4, THOMAS, 
OLINESCU a n d  CONSTANTINESCU5 w o r k i n g  w i t h  r a t s  w i t h  
J e n s e n  c a r c i n o m a  a n d  O-Ya  t u m o r ,  respec t ive ly ,  o b t a i n e d  
s ign i f i can t  e l eva t ions  of s e r u m  ce ru lop lasmin .  Our  s tud ies  e 
in  r a t s  w i t h  a t r a n s p l a n t a b l e  f i b r o s a r c o m a  showed  t h a t  
t h e  neop las t i c  process  is a c c o m p a n i e d  b y  v e r y  h i g h  va lues  
of s e r u m  c e r u l o p l a s m i n  a c t i v i t y  on ly  c o m p a r a b l e  to  those  
o b t a i n e d  in  acu t e  i n f l a m m a t i o n  p r o d u c e d  b y  i .m. a d m i n -  
i s t r a t i o n  of t u r p e n t i n e  oil. 

T h e  E h r l i c h  asc i tes  t u m o r  is wide ly  used in b i o c h e m i c a l  
i nves t iga t ions .  Howeve r ,  ser ia l  d a t a  on  s e r u m  cerulo-  
p l a s m i n  a c t i v i t y  in  mice  bea r i ng  t h i s  i m p o r t a n t  k i n d  of 
c a r c i n o m a  are  lacking .  T h e  p r e s e n t  p a p e r  will  descr ibe  
t h e  r e su l t s  o b t a i n e d  on  t h i s  sub jec t .  

Material  and methods. Male Swiss mice  (25 g m e a n  
b o d y  weight )  h a v e  b e e n  used  t h r o u g h o u t  all  e x p e r i m e n t s ;  
t h e y  rece ived  ad  l i b i t u m  a s t a n d a r d  b a l a n c e d  d ie t  a n d  
water .  A g roup  of 16 mice  was  used as n o r m a l  non-  
i n o c u l a t e d  cont ro ls .  T h e  o t h e r  mice  used  were  in jec ted ,  
b y  i.p. route ,  w i t h  a c lear  n o n - h e m o r r a g i c  cell suspens ion  
of E h r l i c h  asc i tes  c a r c i n o m a  r e m o v e d  f rom a mouse  
t r e a t e d  s imi l a r l y  10 d a y s  before.  T he  asci t ic  f luid d i lu ted  
in  phys io log ica l  sa l ine  a t  t h e  c o n c e n t r a t i o n  of 2 .0×  l0  s 
E h r l i c h  cells/0.1 m l  was  i m m e d i a t e l y  admin i s t e red ,  a t  
t h i s  dose level,  t o  t h e  r ec ip i en t  an ima l s .  

Mice were  k i l led  b y  d e c a p i t a t i o n  a t  4, 7, 10 a n d  14 days  
a f t e r  t h e  inocu la t ions ,  b lood  s am p l e s  were col lected a n d  

t h e  sera  were  s e p a r a t e d  a n d  s to red  a t  - - 1 5 ° C .  T h e  
m a x i m u m  t i m e  of s to rage  was  24 h. Ce ru lop la smin  was  
d e t e r m i n e d  e n z y m a t i c a l l y  b y  t h e  m e t h o d  of RAVIN ~, 
a n d  va lues  were  expressed  in mg/100  m l  of se rum.  T h e  
s igni f icance  of t h e  d i f fe rences  b e t w e e n  n e o p l a s m  b e a r i n g  
a n i m a l s  a n d  c o n t r o l  mice  were  s t a t i s t i ca l ly  e v a l u a t e d  b y  
the  t - tes t  8. 

Results and discussion. F r o m  t h e  resu l t s  p r e s e n t e d  in  
t he  Table ,  i t  is c lear  t h a t  t h e  n e o p l a s m  does n o t  i nduce  
s ign i f ican t  v a r i a t i o n s  in  s e r u m  c e r u l o p l a s m i n  levels  up  
to t he  s e v e n t h  d a y  a f t e r  inocu la t ions .  However ,  in  more  
a d v a n c e d  s tages  (10 a n d  14 d a y s  pos t - inocu la t ion )  of 
Eh r l i ch  c a r c i n o m a  d e v e l o p m e n t  s t a t i s t i c a l l y  s ign i f i can t  
decreases  of t h e  e n z y m e  were  o b t a i n e d .  

The  resu l t s  of t he  e x p e r i m e n t s  c l ea r ly  show t h a t  t h e  
response  of mice  to  t h e  i n o c u l a t i o n  of E h r l i c h  c a r c i n o m a  
is d i f fe ren t  f rom t h a t  o b s e r v e d  in h u m a n  p a t i e n t s  1,* 
w i t h  a v a r i e t y  of m a l i g n a n t  t u m o r s  a n d  in  r a t s  b e a r i n g  
e x p e r i m e n t a l  n e o p l a s m s  *-e. I t  seems  t h a t  t h e  depress ion  
of t he  ox idase  levels  in  mice  s e c o n d a r y  to  t h e  i n j e c t i o n  
of Eh r l i ch  c a r c i n o m a  is a p r o p e r t y  of t h a t  t u m o r .  I n  t h i s  
connec t ion  i t  is i n t e r e s t i n g  to  r e m e m b e r  t h a t  MAYER 9 
found  E h r l i c h  t u m o r  cells in  t h e  h e a r t  a n d  b lood  vessels  
of liver,  k i d n e y  a n d  men inges  of mice  f rom 7 d a y s  o n w a r d s  
pos t - inocu la t ion .  P e r h a p s  t he  p resence  of E h r l i c h  m e t a -  
s tas is  in t h e  l ive r  or  t h e  sy s t emica l l y  c i r cu la t ing  c a r c i n o m a  
cells in te r fe res  in  some  way  w i t h  t h e  s y n t h e s i s  of t h e  
enzyme,  s ince  low levels  of s e r u m  c e r u l o p l a s m i n  were  
on ly  seen in t h e  a d v a n c e d  s tages  of evo lu t ion .  

Rdsum& On m o n t r e  que  la  p r6sence  du  c a r c i n o m e  
d ' E h r l i c h  p r o v o q u e  une  d i m i n u t i o n  s t a t i s t i q u e m e n t  signi-  
f i ca t ive  des  t a u x  de la c6 ru lop l a smine  s6r ique des  souris  
a u x  d ix i~me e t  q u a t o r z i ~ m e  jours  apr~s  l ' i nocu la t ion .  
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Serum ceruloplasmin in mice bearing Ehrlich ascites carcinoma 

Days after No. of Ceruloplasmin a t-Test 
inoculation mice Mean 4- S.E.M. b 

4 9 19.74- 1.3 t0.023, P > 0 . 5  
7 10 19.3 + 1.2 t0.048, P > 0 . 5  

10 8 13.5 4- 0.6 t 3.166, P < 0.01 
14 9 10.2 4- 0.3 t 5.202, P<0.001 
Non-inoculated 
Controls 16 19.2 4- 1.7 

S mg[100 ml of serum, b S.E.M., standard error of mean = 

n (n --  1) 
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T h e  T h o r i u m - S e r i e s  in  C i g a r e t t e s  a n d  in  L u n g s  of  S m o k e r s  

F r o m  1958 t h r o u g h  1965 W. V. MAYNEORD et  al. 1-3, 
u s ing  a n  or-spectrometr ic  m e t h o d ,  ca r r i ed  o u t  a n  ex t en -  
s ive i n v e s t i g a t i o n  a b o u t  t h e  level  of t h e  2 n a t u r a l  rad io-  
a c t i v e  series of t h o r i u m  a n d  r a d i u m  occur r ing  in m a n  a n d  
h i s  e n v i r o n m e n t :  soils, v ege t a t i on ,  a n i m a l  t issues,  h u m a n  
foods, d r i n k i n g - w a t e r ,  h u m a n  t issues.  On  th i s  t r end ,  

TURNER a n d  RADLEY 4 found  ***Ra a n d  22SRa in all  a shes  
of c iga re t t e  b r a n d s  issued f rom a r o u n d  t h e  whole  wor ld .  
C o m p a r i n g  t h e  r a d o n  i nha l ed  d u r i n g  s m o k i n g  a n d  t h a t  
i nha l ed  c o n t i n u o u s l y  w i t h  a m b i e n t  a i r  t hese  a u t h o r s  
conc luded  t h e  f i rs t  i nha l ed  r a d i o a c t i v i t y  m u s t  be  negl i -  
gible  c o m p a r e d  w i t h  t h e  second one. M e a s u r i n g  *l°Po in  


