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g e h e n d  gegen  P e r o x y d a t i o n  u n d  g e l b b r a u n e  F~i rbung  des  
F e t t g e w e b e s ,  n i c h t  a b e r  gegen  die D e p i g m e n t i e r u n g  d e r  
I n z i s o r e n  y o n  R a t t e n .  Diese  B e o b a c h t u n g  d e u t e t  d a r a u f  
h in ,  d a b  S u l f a g u a n i d i n  i n  v ivo /~hnl ich  wie das  V i t a m i n  E 
als A n t i o x y d a n s  wi rk t .  

Effect  o f  S t i l b a m i d i n e  on  A s c i t e s  T u m o r  of  M i c e  
SNAPPER'S s t ud i e s  o n  t h e  t r e a t m e n t  of  m u l t i p l e  

m y e l o m a  w i t h  s t i l b a m i d i n e  x h a v e  s u g g e s t e d  t h e  possi-  
b i l i t y  of i t s  a p p l i c a t i o n  to  o t h e r  m a l i g n a n t  t u m o r s .  W e  
h a v e  t h e r e f o r e  i n v e s t i g a t e d  i t s  i n f l uence  on  t h e  asc i t es  
t u m o r  of mice .  

W e  h a v e  i n o c u l a t e d  5 mice  (18-24  g) w i t h  2 mi l l ion  
a sc i t e s  cells i n t r a p e r i t o n e a l l y  a n d  t h e n  t r e a t e d  t h e m  
w i t h  0-6 m g  s t i l b a m i d i n e - d i i s e t h i o n a t e  i n t r a p e r i t o n e a l l y  
d a i l y  u n t i l  d e a t h  occur red .  T h i s  was  t h e  m a x i m u m  d a i l y  
dose  w h i c h  d id  n o t  p r o d u c e  t ox i c  effects .  No in f luence  
on  s u r v i v a l  t i m e  was  o b s e r v e d  (Fig. 1). T h e  asc i t es  f lu id  
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Fig, 1. - Number of living mice. 
• stilbamidine, X control 

co l l ec ted  u p o n  t h e  d e a t h  of t h e  a n i m a l  r e v e a l e d  oc- 
cas iona l  cells w i t h  b r i g h t  g r e e n i s h  f l u o r e s c e n t  g r a n u l e s  
r e s e m b l i n g  t h o s e  d e s c r i b e d  in  m y e l o m a  cells *. T h e s e  
g r a n u l e s  s t a i n e d  d e e p  b lue  w i t h  t o l u i d i n e  b lue  (Fig .  2). 
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f lu id  + 1 5  cc 0 .2% s t i l b a m i d i n e - d i i s e t h i o n a t e ) .  These  
g r a n u l e s  are  v i s ib le  as s l i gh t l y  r e t r a c t i l e  bod ies  in  the  
l i gh t  mic roscope ,  as d a r k  g r a n u l e s  in  t h e  p h a s e  c o n t r a s t  
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Fig. 3. - Number of living mice. 
o stilbamidine, X control 

mic roscope  a n d  as b r i g h t  f l u o r e s c e n t  g r a n u l e s  in  the  
f l u o r e s c e n t  mic roscope .  P h o t o g r a p h e d  a t  257 m/~ and  
330 m #  in  t h e  U V  t h e y  s h o w e d  m a r k e d  a b s o r p t i o n  
whi l e  a t  280 m/z t h e y  a b s o r b e d  v e r y  l i t t l e  (Table) .  The 
i n o c u l a t i o n  of 800,000 s u c h  cells  i n t r a p e r i t o n e a t l y  
( w i t h o u t  wash ing ,  so t h a t  0.5 m g  s t i l b a m i d i n e  was  in- 
c luded)  r e s u l t e d  in  no  a p p r e c i a b l e  d i f fe rence  in  su rv iva l  

nurnb~ of livin B mice 

'E 8 I0 12 I# Ig 18 20 22 
h~e in de q$ 

Fig. 4. - Number of living mice. 

• stilbamidine, X control 

Fig. 2. - Smear of ascites cell after in vivo stilbamidine treatment, 
stained with aqueous 1% toluidine blue. 

I f  t h e  a n i m a l s  we re  p r e - t r e a t e d  for  10 d a y s  w i t h  
0-3 m g  s t i l b a m i d i n e  i n j e c t e d  i n t r a p e r i t o n e a l l y  d a i l y  
before  t h e  i n o c u l a t i o n  of 800,000 asc i t es  cells, a n d  
s t i l b a m i d i n e  i n j e c t i o n s  c o n t i n u e d  d a i l y  u n t i l  d e a t h ,  
a l m o s t  al l  cells c o n t a i n e d  s m a l l  g r a n u l e s  as  d e s c r i b e d  
a b o v e .  N e v e r t h e l e s s  n o  ef fec t  on  s u r v i v a l  t i m e  was  
o b s e r v e d  (Fig. 3). 

Asc i t e s  t u m o r  cells  i n c u b a t e d  for  30 m i n u t e s  in  t h e  
co ld  in  0 -2% s t i l b a m i d i n e - d i i s e t h i o n a t e  in  g lucose  de-  
v e l o p e d  g r a n u l e s  in  m o s t  of t h e  cells  (0.5 cc asc i tes  
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w h e n  c o m p a r e d  w i t h  u n t r e a t e d  cells (Fig. 4). H o w e v e r  
u p o n  s to rage  o v e r n i g h t  in  t h e  cold  w i t h  s t i l b a m i d i n e  a 
m a r k e d  r e d u c t i o n  in  v i r u l e n c e  was  o b s e r v e d  as c o m p a r e d  
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Fig. 5. - Number of living mice. 
• stilbamidine, X control 

w i t h  s imi l a r l y  s t o r e d  b u t  n o t  s t i l b a m i d i n e - t r e a t e d  cells 
(Fig.5).  T h e  s a m e  ef fec t  is n o t e d  if t h e  u n b o u n d  st i lb- 
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amid ine  is r e m o v e d  b y  w a s h i n g  t h e  ceils w i t h  T y r o d e ' s  
so lu t ion  a f t e r  30 m i n u t e s  be fo re  s t o r i n g  o v e r n i g h t  in  
Tyrode ' s .  

The  o b s e r v a t i o n  on  b a s o p h i l i c  s t a i n i n g ,  f luo rescence  
and  m a r k e d  a b s o r p t i o n  a t  t h e  w a v e - l e n g t h s  c h a r a c -  
te r i s t ic  for  nuc le ic  ac id  a n d  s t i l b a m i d i n e  of t h e  cy to -  
p lasmic  g r a n u l e s  i n d u c e d  in  a sc i t e s  t u m o r  cells i n d i c a t e  
t h a t  t h e s e  g ranu les ,  l ike  t h o s e  de sc r ibed  b y  SNAPPER 
and  coworke r s  in  m y e t o m a  cells, cons i s t  of s t i l b a m i d i n e  
r ibonuc lea t e .  T h a t  m o s t  of t h e  c y t o p l a s m i c  1RNA is a lso 
affected b y  s t i l b a m i d i n e  b u t  w i t h o u t  t h e  p r o d u c t i o n  of 
g r anu l a r  p r e c i p i t a t e s  is i n d i c a t e d  b y  t h e  o b s e r v a t i o n  
t h a t  w h e r e a s  a few m i n u t e s  of U V  i r r a d i a t i o n  in  t h e  
K6HLER mic roscope  a t  257 m/~ r e d u c e d  t h e  o r ig ina l l y  
h igh c y t o p l a s m i c  a b s o r p t i o n  a t  257 m/~ of u n t r e a t e d  
asci tes  t u m o r  cells to  p r a c t i c a l l y  zero, s t i l b a m i d i n i z e d  
cells s h o w  n o  a p p r e c i a b l e  c h a n g e  in  a b s o r p t i o n  o n  
p ro longed  U V  i r r a d i a t i o n .  H o w e v e r ,  t h e  c o m b i n a t i o n  of  
the  c y t o p l a s m i c  R N A  w i t h  s t i l b a m i d i n e  a p p e a r s  t o  b e  
w i t h o u t  i m m e d i a t e  e f fec t  o n  t h e  v i r u l e n c e  of t h e  t u m o r .  
A d e l a y e d  ef fec t  is n o t e d  in  t h a t  cells a l lowed  to  r e m a i n  
in vitro a f t e r  s t i l b a m i d i n e  t r e a t m e n t  show a m u c h  m o r e  
rap id  loss in  v i r u l e n c e  t h e n  u n t r e a t e d  cells. I t  m a y  be  
t h a t  t h e  n o x i o u s  e f fec t  of s t i l b a m i d i n e  on  t h e  cells  c an  
be m a n i f e s t  on ly  in  t h e  p r e sence  of a d d i t i o n a l  u n f a v o u r -  
able c o n d i t i o n s  w h i c h  ex i s t  o n  in  vitro s to rage ,  w h i c h  i t  
has been  o b s e r v e d  r e su l t s  in  m u c h  m o r e  g r a d u a l  loss of 
R N A  a n d  v i r u l e n c e  in  u n t r e a t e d  cel lsL 
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Zusammen /as sung  

I n  in-vitro- u n d  in-v ivo-Versuchen w u r d e  die W i r k u n g  
yon S t i l b a m i d i n  au f  die T u m o r a s z i t e s z e l l e n  de r  M a u s  
u n t e r s u c h t .  I n t r a z y t o p l a s m a t i s c h e  k 6 r n i g e  Pr~tz ip i ta te  
k o n n t e n  d u r c h  die B e h a n d l u n g  h e r v o r g e r u f e n  w e r den ,  
die w a h r s c h e i n l i c h  aus  S t i l b a m i d i n r i b o n u k l e a t  au fge -  
b a u t  s ind .  D a s  A u f t r e t e n  de r  P r ~ z i p i t a t e  h a t  k e i n e n  
u n m i t t e l b a r e n  E f f e k t  a u f  die V i r u l e n z  des  T u m o r s .  
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'~Potentiating" Effect of Repeated Penicill in 
Treatments  in B. novyi Infection 

Analysing the factors which could account for the excellent clini- 
cal 1 and experimental z therapeutic results obtained without the 
continuous presence of penicillin ill the host organism, we expressed 
the opinion a that the additive effect of repeated treatments probably 
plays an important role in this picture. In order to test this assump- 

1 W. S. TILLETT, N. J. CAMBIER, and J, E. McCORMACK, Bull. 
N.Y. Acad. Med. 20, 142 (1944). - W. H, ALTMEIER, Ann. Surgery 
1'28, 708 (1948). - W. WEISE and I. STEINBERG, Amer. J. Med. Sci. 
217, 1949 (1949). -- M. HAMBURGER, J. R. BERI~{AN, R. T. THOMPSON, 
M. A. BLANKENHORN, J. Lab. and Clin. Med. 34, 59 (1949). 

M. BUCK and R. J. SCHNITZER, Arch. Biochem. 5, 153 (1944). - 
E. JAWETZ, Arch. Int. Med. 77, 1 (1946). -C.  G. ZUBROD, Bull. Johns 
Hopkins Hosp. 81, 400 (1947). - H. J. WHITE, M. J. BAKER, and 
E. R. JACKSON, Proc. Soc. Exp. Biol. and Med. 67, 199 (1948). - 
C. D. GIBSON, Jr., Proc. Soc. Exp. Biol. and Med. 67, 278 (1948). 
~ ~ N. ERCOLI, M. N. LEWIS, B. S. SCHWARTZ, and M. WmTEHEAD, 
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tion, an infection was required which would allow us to follow the 
fate of the infective organism--as well as that of the drug--in each 
phase of the therapy. We found the experimental Borretia novyi 
infection of mice, which is very sensitive to penicillin dosage vari- 
ations I, applicable for this purpose. 

Experimental .  T h e  i n f e c t i o n  u sed  in  t h e s e  e x p e r i m e n t s  
is s i m i l a r  t o  t h a t  d e s c r i b e d  b y  R.  J .  SCHmTZER a n d  
coworke r s  1, t o  w h o m  we a re  i n d e b t e d  for  t h e  s t r a i n  of 
Borrelia novyi .  M a t e r i a l  for  i n f e c t i o n  was  p r e p a r e d  b y  
s u s p e n d i n g  a few d r o p s  of b lood  f r o m  a n  i n f ec t ed  mouse  in 
h e p a r i n i z e d  t r y p t o s e  b r o t h  a n d  d i l u t i n g  to  o b t a i n  3 -6  
spiroch~etes p e r  d a r k  f ield (x 900). I n t r a p e r i t o n e a l  in-  
j e c t i o n  of 0,4 cc. of t h i s  s u s p e n s i o n  i n t o  a l b i n o  mice  
w e i g h i n g  16-22  g r a m s  p r o d u c e s  a n  i n f e c t i o n  w i t h  1 -4  
p a r a s i t e s  p e r  d a r k  field in  t h e  b lood  a f t e r  18-22  hours .  

All  t r e a t m e n t s  were  b y  t h e  s u b c u t a n e o u s  rou te .  Mice 
were  o b s e r v e d  r e p e a t e d l y  t h e  f i r s t  d a y  of  t r e a t m e n t ,  
t h e n  da i ly ,  for  a p e r i o d  of  3 w e e k s ;  m o s t  of  t h e m  were  
r e i n f e c t e d  a f t e r  t h i s  t i m e  a n d  t h e  t a k e  of t h i s  r e i n f e c t i o n  
c o n s i d e r e d  f u r t h e r  c i r c u m s t a n t i a l  e v i d e n c e  of cure .  
G r o u p s  of 3 to  10 mice  for  e a c h  dosage  or  t r e a t m e n t  
s chedu le  were  used  in  t h e s e  e x p e r i m e n t s .  

Table I 
Effect of pretreatment with "ineffective" doses of penicillin in B. 

novyi infection of mice, 

24 hours 48 hours ~ *~ = v ~ 
after infection after infection ~ 

l in number of mice 

P re t rea tmen t :  Trea tmen t  : | ~ 1 11~5~ 
150/, /20 g 300M00 Iz/20 g 1 

(ineffective) 1121 

Pre t rea tmen t :  Trea tment  : 
none 300~,00/2/20 g I l l .  

1 Percentage of the initial spirochaete count. 

Results. T h e  m i n i m a l  s u b c u t a n e o u s  dose a d m i n i s t e r e d  
t h e  d a y  a f t e r  i n i t i a l  in fec t ion ,  w h i c h  signif icantly  
r educes  t h e  p a r a s i t e  c o u n t  w i t h i n  3 to  5 hours ,  is 
500 ~u/20 g. F r a c t i o n s  of t h i s  dose  v a r y i n g  f rom 75 to  
150 /~, w h i c h  h a d  n o  i m m e d i a t e  e f fec t  o n  t h e  p a r a s i t e  
c o u n t ,  were  used  .for " p r e t r e a t m e n t " .  (A) One pretreat- 
ment  with ineffective doses. I n  one  se t  of e x p e r i m e n t s  
p r e t r e a t m e n t  w i t h  t h e s e  f r a c t i o n s  was  m a d e  t h e  f i r s t  
d a y  a n d  was  fol lowed,  t h e  n e x t  day ,  b y  t h e  d e t e r m i n a t i o n  
oi~the m i n i m a l  c l ea r ing  dose. I n  one  e x p e r i m e n t ,  No.  50, 
one  p r e t r e a t m e n t  w i t h  100/~, fo l lowed b y  300/~ t h e  n e x t  
day ,  r e s u l t e d  in  s i g n i f i c a n t  r e d u c t i o n  (80 a n d  9 8 % )  in  
t h e  p a r a s i t e  c o u n t  in  2/s mice  a n d  c o m p l e t e  c l ea rance  in  
t h e  t h i r d .  T h e  3 n o n - p r e t r e a t e d  mice  i n j e c t e d  w i t h  t h e  
300 /~ s h o w e d  no response .  A s o m e w h a t  s imi l a r  exper i -  
m e n t  (No. 55) is p r e s e n t e d  in m o r e  de t a i l  in  T a b l e  I. (B) 
Repeated pretreatments with ine/]ective doses. A n u m b e r  
of p r e t r e a t m e n t  s chedu le s  were  used.  I n  E x p e r i m e n t  48, 
2 p r e t r e a t m e n t s  w i t h  100/~, on  t h e  f i r s t  a n d  second  d a y s  
a f t e r  i n fec t ion ,  h a d  no  e f fec t  o n  t h e  p a r a s i t e  c o u n t .  T h e  
s u b s e q u e n t  t r e a t m e n t  was  g i v e n  t h e  t h i r d  d a y  fo l lowing  
t h e  in fec t ion .  400 a n d  800 /~ c l ea red  3 o u t  of  6 mice ,  
wh i l e  in  2 o t h e r  mice  s i g n i f i c a n t  r e d u c t i o n  t o o k  place .  
I n  c o n t r a s t ,  in t h e  n o n - p r e t r e a t e d  g r o u p  800 / ,  were  

x M. BUCK, A. C. FARR, R. J. SCHNITZER, Science 104, 370 (1946). 


