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been  t r an s f e r r ed  over  w i t h  t he  or ig ina l  pe r i t onea l  cell 
suspens ion  as a m i n o r  pe rcen t age  of t he  in i t ia l  popu la t ion ,  
a n d  m i g h t  h a v e  a d a p t e d  to  t h e  cu l tu re  cond i t ions  more  
r ap id ly  t h a n  the  m a c r o p h a g e  popu la t ion .  

The  me tabo l i c  a c t i v i t y  of cu l tu res  of f ib rob las t s  
showed l i t t le  v a r i a b i l i t y  ove r  t he  1-week-exposure  
per iod  regardless  of t h e  smoke  dosage employed.  F u r t h e r -  
more,  t he  cu l tu res  r e m a i n e d  e x t r e m e l y  h e a l t h y  over  t he  
per iod  and  v i ab i l i t y  coun t s  r e l a t ive  to  cont ro l s  were 
m u c h  h ighe r  t h a n  those  seen in t he  co r r e spond ing  
m a c r o p h a g e  cul tures .  Consequent ly ,  severa l  e x p e r i m e n t s  
were pe r fo rmed  in wh ich  cu l tu res  of f ib rob las t s  be ing  
exposed to the  h ighes t  smoke  dosage were m a i n t a i n e d  
for a second week in cul ture ,  d u r i n g  w h i c h  t he  exposure  
reg ime was c o n t i n u e d  (dosage 2 • 2). 

A t  t h e  end  of t he  e x p e r i m e n t a l  per iod,  these  cu l tu res  
c o n t a i n e d  more  v iab le  cells t h a n  co r r e spond ing  con t ro l  
cu l tu res  (130%),  a n d  aH-DNA s y n t h e t i c  r a t e s  were 
e l eva ted  up  to 8 t imes  those  seen in t h e  controls .  These  
d a t a  conf i rm t h e  obs e r va t i ons  of L E U C t l T E N B E R G E R  

et  al. 1,2 e m p l o y i n g  i nd i r ec t  measu res  of D N A  synthes i s ,  
a n d  sugges t  t h a t  c iga re t t e  smoke  exposure  m a y  p o t e n t i a l l y  
exe r t  d r a m a t i c  effects on ra t e s  of D N A  syn thes i s  in 
suscep t ib le  cells. Di rec t  effects of th i s  n a t u r e  on  nucleic  

acid syn thes i s  m a y  be  invo lved  in t he  d e v e l o p m e n t  of 
hype rp l a s t i c  changes  wh ich  are  i n v a r i a b l y  seen in cells 
l in ing  t h e  r e s p i r a t o r y  t r a c t  of smokers ,  a n d  m a y  also p l a y  
a p a r t  in t he  e v e n t u a l  d e v e l o p m e n t  oI neoplas ia .  

Zusammen/assung. M a k r o p h a g e n -  u n d  F i b r o b l a s t e n -  
k u l t u r e n  w u r d e n  biB zu 2 W o c h e n  lung f r i schem Ziga- 
r e t t e n r a n c h  exponie r t .  W R h r e n d  die M a k r o p h a g e n  schon  
bet  ge r ingen  R a u c h k o n z e n t r a t i o n e n  eine e rh6h t e  P ro t e in -  
u n d  R N S - S y n t h e s e  zeigten,  w u r d e n  bet  F i b r o b l a s t e n  
ke ine  V e r g n d e r u n g e n  beobac t l t e t .  In  h 6 h e r e n  R a u c h -  
k o n z e n t r a t i o n e n  waren  bet  den  M a k r o p h a g e n  die D N S -  
S y n t h e s e w e r t e  l e ich t  bet  den  F i b r o b l a s t e n  j edoch  s t a r k  
e rh6h t .  
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The Effect of L-Dopa,  Noradrenal in  and Adrenalin on P-388 Mouse  Leukemia ,  B-16 
Mouse  Me lanom a and E 0771 M a m m a r y  Carc inoma 

The  r e l a t ionsh ip  be t w een  l evodopa  and  neoplas ia  has  
been  discussed b y  a few au thors ,  c o n t r a d i c t o r y  r epor t s  
h a v i n g  been  p u b l i s h e d  as to  t i le effect  of t he  d rug  upon  
h u m a n  a n d  e x p e r i m e n t a l  t u m o r s  ~ ~. A recur rence  of 
m e l a n o m a  was r epo r t ed  in 2 p a t i e n t s  w i t h  P a r k i n s o n ' s  
disease t r e a t e d  w i t h  L-Dopa 5 a n d  a s t r i k ing  t e m p o r a l  
r e l a t ionsh ip  was r epo r t ed  be t w een  t he  i n i t i a t i o n  of x -Dopa  
t h e r a p y  a n d  g r o w t h  of m e l a n o m a  *, ~. L e v o d o p a  was sus- 
pec t ed  to  e n h a n c e  t u m o r  g r o w t h  t h r o u g h  an  effect  of 
increased  g r o w t h  h o r m o n e  secret ion 7 or  b y  i ts  d i r ec t  in-  
co rpora t ion  in to  m e l a n o m a  s. I:~OBINSON et  al. ~ ta i led to 
observe  an  e n h a n c e m e n t  of m e l a n o m a  in L-Dopa t r e a t e d  
e x p e r i m e n t a l  mice. 
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Table I. Effect of L-Dopa, L-Dopa + CuSO4, noradrenalin and adrenalin on the survival time of mice bearing P-388 tumor implanted intra- 
peritoneally 

C o m p o u n d  Dose No. of R o u t e  of Mean  s u r v i v a l  t ime  Increase  ~ or  decrease  in  
(mg/kg)  t r e a t m e n t s  a d m i n i s t r a t i o n  (days  4- S.D.) su rv iva l  t ime  (%) 

T r e a t e d  Cont ro ls  

L-Dopa 100 5 i.p. 7,8 i 0.7 7.9 4- 0.7 0 
L-Dopa + CuSO 4 100 + 4 5 i.p. 8 4- 1.05 7.9 4- 0.7 0 
L-Dopa 150 6 i.p. 7 4- 0.35 8 4- 1.05 13 
L-Dopa 250 6 i.p. 7.5 212 0.4 8 -4- 0.7 
z - D o p a  50 9 i.p. 8 f 0.7 8.5 ~_ 0.34 6 
L-Dopa 50 8 i.p. 9 • 0.7 9 4- 0.5 0 
L-Dopa 50 7 i.p. 9 4- 1.05 9 4- 1 0 
Noradrenalin 0.1 5 i,p. 8.2 4- i.75 7.9 4- 0.7 0.3 �9 
Adrenalin 0.1 5 i.p. 7.5 i 0.7 7.1 4- 0.7 0.7~ 
L-Dopa  + CnSO 4 100 + 4 5 s.c. 7.2 i 0.5 7 4- 0.7 0.2 ~ 
L-Dopa  -]- CuSO 4 100 5 i.p. 7.2 =t_ 0.7 7 4- 1 0.29 

4 5 s.c. 
N o r a d r e n a l i n  0.1 5 s.c. 8 4- 0.5 7 :h 0.7 14 �9 
Adrena l i n  0.1 5 s.c. 7.2 q- 0.7 7 4- 0.5 0.2 a 
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Table II. Effect of L-Dopa on P-388 tumor implanted intracerebrally 
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Inoculum Dose Route of No. of 
(cells/mouse) (mg/kg) administration treatments 

Mean survival time 
(days ~2 S.D.) 

Treated Controls 

Increase in survival time 
(%) 

10 n 200 i.p. 3 
10 ~ 200 per os 5 
104 200 i.p. 6 
10 e 200 i.p. 8 

6.5•  6 •  8 
6.5 :~ t.4 6.5 :• 1.7 0 

10 ~=1.1 10 i l . 5  0 
11.5 • 0.7 11 • 0.35 4 

Table IlI. Effect of L-Dopa on E 0771 mammary carcinoma and B-16 mouse melanoma 

Tumor Dose Route of No. of 
(mg/kg) administration treatments 

Mean survival time Increase in survival time 
(days • S.D.) (%) 

Treated Controls 

I?; 0771 200 i.p. 8 
B-16 100 i.p. 9 
B-16 150 i.p. 9 

28 ~ 5.1 18 -- 5.6 58 
29 i 2.4 24 ~ 2.7 20 
29 • 2 24 -4- 2.7 20 

In an attempt to clarify this subject, a series of experi- 
ments was performed to investigate the effect of L-Dopa, 
noradrenalin and adrenalin on P-388 mouse leukemia, 
B-16 mouse melanoma and E0771 mouse mammary 
adellocarcinoma. 

Material and methods. The tumors  used in th is  s t u d y  
were P-388, a fas t -growing  leukemia,  and  B-16 melanoma,  
a s low-growing tumor ,  which  are the  t umor s  of choice 
for t e s t ing  a n t i - t u m o r  ac t iv i ty .  In  addi t ion ,  the  effect  
upon  mouse  m a m m a r y  ca rc inoma E0771 was also 
tes ted .  The P-388 t u m o r  was i m p l a n t e d  i.p. or in t ra -  
cerebral ly  (i.c.) a t  d i f fe rent  cell doses beg inn ing  wi th  
1 • 103 cel ls /mouse up to  106 cells/mouse.  The B-16 mouse  
m e l a n o m a  was  imp lan t ed  as 0.1 cm a of t u m o r  h o m o g e n a t e  
i.p. and  E 0771 m a m m a r y  ca rc inoma was imp lan t ed  s.c. 
in one piece wi th  a t rocar .  

The hos t  mice used for the  P-388 and  B-16 t u mo r s  
were B D F  1 hybr ids  or C57BL s and  for the  E 0771, C57BL 6 
mice. E a c h  expe r imen ta l  group compr ised  10 mice. 

The c o m p o u n d s  were in jec ted  in to  t he  t umor -bea r ing  
animals  24 h af ter  t u m o r  i m p l a n t a t i o n  and in jec t ions  
were r epea t ed  every  24 h. The carc inos ta t ic  effect  was 
d e t e r m i n e d  accord ing  to  t h e  Drug Resea rch  and  Develop-  
m e n t  In s t ruc t ions  s. 

Results and discussion, z-Dopa,  adrenal in  and  nor- 
adrena l in  did no t  have  any  s ignif icant  effect  on the  
survival  t ime  oi mice  bear ing  P-388 leukemia  t r a n s p l a n t e d  
i.p. (Table I) or i.c. (Table II).  According  to  YAMAFUJI 
e t  al. 2. L-Dopa, adrena l in  and  noradrena l in  had  an  
inh ib i to ry  effect  on Sarcoma 180, an effect  wh ich  was 
enhanced  by  copper  ions. Ill our exper iments ,  copper  
ions did no t  affect  t he  ac t iv i ty  of L-Dopa in P-388 mouse  
leukemia.  A pro longat ion  of t he  survival  t ime  of animals  
bear ing expe r imen ta l  mouse  m a m m a r y  ca rc inoma E 0771 
and B-16 m e l a n o m a  was ob ta ined  in L-Dopa t r e a t e d  mice. 
The effect  of L-Dopa on B-16 me lanoma  was less signifi- 
can t  t h a n  the  clear-cut  effect  of tile drug  on m a m m a r y  
carc inoma (Table I I I ) .  

Studies on the rat pituitary emphasize the fact that 
dopamine inhibited the release of newly-synthesized 
prolactin 9. Prolactin is known to stimulate the growth of 
breast carcinoma ~0. MINTON and DICKEY I~ suggested 
that L-Dopa might provide an alternative treatment to 
steroid therapy in hormone-sensitive cancer. Our findings 
in experimental mammary carcinoma support this ap- 
proach. 

From our findings it would seem that L-Dopa holds no 
apparent potential in the treatment of leukemia, nor does 
it appear to have an enhancing effect upon the growth of 
melanoma. Its possible usefulness in the treatment of 
mammary carcinoma, however, should be given further 
consideration. 

Rdsumd. Le levodopa,  l ' adr6nal ine  e t  le noradr6nal ine  
adminis t r6s  g des souris a y a n t  une leuc6mie P-388, un 
m61anome B-16, ou un c a r c i n o m e  m a m m a i r e  E0771 
n ' o n t  pas  acc616r6 la croissance de la t u m e u r  ni d iminu6 le 
t e m p s  de survie.  L ' inf luence  inhibi t r ice  du levodopa  rut  
16ggre sur le m61anome et tr+s s ignif icat ive sur le E 0771. 
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