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E p i d i d y m a l  f luid was col lected as p rev ious ly  descr ibed  T, 
a n d  s epa ra t ed  in to  e p i d i d y m a l  p l a s m a  and  s pe r m a tozoa  
b y  cen t r i f uga t i on  a t  12,000 • g for 45 min  in a micro-  
h a e m a t o c r i t  cen t r i fuge  (Hawks ley  Lid) .  A t  au topsy ,  the  
fol lowing o rgans  were r e m o v e d  and  weighed:  semina l  
vesicles, coagu la t ing  gland,  p ro s t a t e  gland,  ep id idymides ,  
t e s tes  and  d u c t u s  deferentes .  The  ep id idymides  were 
d iv ided  in to  capu t ,  corpus  and  caudae  ep id idymides .  A 
k n o w n  we igh t  of each  o rgan  was t aken ,  solubi l ized w i t h  
NCS t issue solubi l izer  ( A m e r s h a m / S e a r l e :  0.5 ml) for 

Distribution of radioactivity (dpm/g) in the reproductive system of 
the male rat at various times after i. v. adufinistration of [aH]LSD 
(24 [xCi/kg b. wt) 

Tissue Time (min) 
30 (n = 3) 60 (n = 4) 180 (n 3) 

Blood plasma 424404- 1370 35480i1850 272004-3370 
Epididymal plasma 83404- 2440 9000• 185004-3580 
Spermatozoa 105204- 590 13750:]_1600 148704-2440 
Seminal fluid 134204- 1300 162504-t- 960 130604-1370 
Seminal vesicle 312004-t- 2090 316704-1030 23940-c3100 
Coagulating gland 279304- 1300 397504-2040 261204-4930 
Prostate gland 515104- 4800 49500• 212304-1580 
Caput epididymides 426404- 5090 47000-~5690 30470• 
Corpus epididymides 743604-27650 546704-2490 311904-4453 
Cauda epididylnides 333604- 7230 213304-1030 19560• 
Senfiniferous tubules 23580• 1960 270004-1120 14510=1660 
Vas deferens 506504-17940 306704-1030 214004-1080 

Each value represents the mean • SEM; n : nmnber of animals. 
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Distribution of radioactivity in the placenta (A A) foetus (O--O) 
and maternal blood plasma (O �9 after i.v. administration of 
[SH]LSD (24" ~xCi/kg b. wt) to 18 day pregnant rats. Each point 
represents the mean i SEM of 3 experiments. 

12 h and  t he  r ad ioac t ive  c o n t e n t  d e t e r m i n e d  b y  l iquid 
sc in t i l la t ion  s p e c t r o m e t r y  8. 
E x p e r i m e n t  2. 18 day  p r e g n a n t  V~Tistar r a t s  were anaes-  
t he t i z ed  as p rev ious ly  descr ibed and  ca the t e r s  inse r ted  
in to  a f emora l  ve in  and  caro t id  a r te ry .  [aH]LSD (24 FCi/ 
kg) was  a d m i n i s t e r e d  i.v. and  b lood samples  o b t a i n e d  
pr ior  to  a u t o p s y  a t  30, 60 or 240 min.  A t  au topsy ,  b o t h  
u te r ine  h o r n s  were removed ,  and  each  foetus  weighed and  
homogenized .  A k n o w n  we igh t  of each  p l a c e n t a  and  
foetal  h o m o g e n a t e  was solubil ized and  the  r ad ioac t ive  
c o n t e n t  de t e rmined .  
Results and discussion. The  d i s t r i bu t i on  of r a d i o a c t i v i t y  
in t he  male  r ep roduc t i ve  sys t em af ter  i.v. a d m i n i s t r a t i o n  
of [aH]LSD is shown in the  table .  All t issues c o n t a i n e d  
LSD a n d / o r  metabo l i t e s .  The  c o n c e n t r a t i o n  of radio-  
a c t i v i t y  in ep id idyma l  p l a s m a  and  spe rma tozoa  was 
g rea te r  a t  180 min  t h a n  a t  60 min.  I n  con t ras t ,  in all o the r  
t i ssues  the  c o n c e n t r a t i o n  a t  180 min  was less t h a n  a t  60 
min.  I n  m o s t  t issues t he  c o n c e n t r a t i o n  of r a d i o a c t i v i t y  
a p p r o x i m a t e d  to t h a t  in b lood p lasma.  
These  e x p e r i m e n t s  c lear ly  show t h a t  L S D  and /o r  m e t a b -  
olites is d i s t r i b u t e d  in t he  male  accessory sex organs.  
Moreover ,  t he  presence  of r a d i o a c t i v i t y  has  been  shown 
b o t h  in t he  semini fe rous  tubules ,  where  spe rma tozoa  are 
be ing  formed,  and  associa ted  w i th  spe rma tozoa  unde r -  
going m a t u r a t i o n  in t he  epididymis .  These  f indings  raise 
t he  in t e re s t ing  ques t ion  as to  w h e t h e r  or no t  L S D  a n d / o r  
me tabo l i t e s  is ac tua l ly  p r e sen t  w i th in  t he  spe rm nucleus,  
and  if so w h e t h e r  t he  presence  of t he  drug  could ad- 
verse ly  inf luence  s p e r m a t o z o a  d e v e l o p m e n t  and  m a t -  
u ra t ion .  
R a d i o a c t i v i t y  p re sen t  in m a t e r n a l  b lood p lasma,  pla-  
cen ta l  t i ssue  a n d  t he  foetus  a t  d i f fe ren t  t ime  in te rva l s  is 
shown in t he  figure. The  concen t r a t i on ,  h ighes t  in the  
p lacen ta ,  decl ined b e t w e e n  30 and  240 min.  The  per-  
cen tage  of a d m i n i s t e r e d  r a d i o a c t i v i t y  recovered  per  
foetus  was as follows: 0.11 4- 0 .01% (mean • SEM) a t  
30 m i n ;  0.04 J_ 0 .02% at  60 ra in;  0 . 0 3 - c  0 .01% a t  
240 min.  A u t o r a d i o g r a p h i c  s tudies  on t he  p l acen ta l  t r a n s -  
fer of L S D  in mice 5 h a v e  ind ica ted  t h a t  in late p r e g n a n c y  
0.5~ of the  r ad ioac t ive  dose passed t he  p l acen t a l  ba r r i e r  
in to  t he  foetus  in 5 min.  The  t e ra togen ic  effects observed  
in r a t s  w h e n  LSD was in jec ted  in ear ly  p r e g n a n c y  9,1~ 
ind ica te  p l a c e n t a l  t r ans f e r  in th i s  species. The  p r e sen t  
e x p e r i m e n t s  h a v e  conf i rmed  th i s  and  d e m o n s t r a t e d  t he  
a p p e a r a n c e  of a s ign i f ican t  f rac t ion  of the  dose in t he  
n e a r - t e r m  foetus.  
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A n t i - a r t h r i t i c  ac t iv i ty  of  bred in in ,  an i m m u n o s u p p r e s s i v e  a g e n t  

H. I w a t a  1, H. I w a k i L  T. Masukawa,  S. K a s a m a t s u  and  H. O k a m o t o  2 

Department o/ Pharmacology, Faculty o/ Pharmaceutical Sciences, Osaka University, 133-1, Yamada-kami, Suita-shi, 
Osaka (Japan), 30 August 1976 

Summary. B r e d i n i n  has  been  found  to h a v e  an  i n h i b i t o r y  effect u p o n  t he  seconda ry  lesions occurr ing  f rom a d j u v a n t  
in jec t ion  in rats .  

Bred in in ,  a nucleoside  an t ib io t i c  i sola ted f rom Eupen ic i -  b red in in ,  Sakaguch i  et  al. 4, 5 r epo r t ed  a g rowth  i n h i b i t o r y  
l l ium brefe ld iaum,  was found  to h a v e  p o t e n t  i m m u n o -  ac t ion  of b r e d i n i n  on m a m m a l i a n  cells due  to b lockade  of 
suppress ive  effects, caus ing  suppress ion  of b o t h  p r i m a r y  the  p a t h w a y  f rom inosine  5 ' - m o n o p h o s p h a t e  to  x a n t h o -  
a n d  s econda ry  i m m u n e  responses  in mice 3. W i t h  respec t  sine 5 ' - m o n o p h o s p h a t e  or f rom x a n t h o s i n e  5 ' -mono-  
to  the  m e c h a n i s m  of t he  i m m u n o s u p p r e s s i v e  ac t ion  of p h o s p h a t e  to  guanos ine  5 ' - m o n o p h o s p h a t e .  Recen t ly ,  



15. 4. 1977 Specialia 5 0 3  

Effects of bredinin and 6-mercaptopurine (6-MP) on swelling of hind paw in adjuvant  arthritic rats 

Dose (mg/kg) Percent increase of foot volume 

3rd day 20th day 30th day 40th day 

Adjuvant  injected foot 
Control 
Bredinin 2.5 

5.0 
10.0 

6-MP 10.0 

Adjuvant  non-injected foot 
Control 
Bredinin 2.5 

5.0 
10.0 

6-MP 10.0 

96.4 :c- 5.5 140.8 • 6.7 164.3 • 7.8 128.6 =c: 8.2 
103.1 --  7.3 99.0 J- 16.4" 107.1 --  16.9"* 94.9 • 13.0" 
89.8 i 5.1 104.1 -q- 19.6 116.3 • 26.7 118.4 ~ 23.1 

102.5 • 4.7 102.1 ~- 18.5 99.0 • 18.7'* 121.4 • 29.8 
102.0 • 5.1 100.0 • 14.5" 105.1 • 14.7"* 102.0 • 26.9 

39.8 ~- 12.1 58.2 ~2 16.1 49.0 j_ 11.9 
17 .3 •  9.6 2 5 . 5 •  7.1 17 .3 •  3.4* 
13.3 • 7.9 21.4 • 6.6 20.4 • 7.9 
9.2 • 5.1" 7.1 • 5.2* 11.2 • 3.4* 
5.1 ~: 4.0* 17.4 -c 5.4* 8.1 :t_ 2.9** 

Drugs, suspended in 0.5% carboxymethylcellulose solution, were administered i.p. once a day for 30 days starting from the day of adjuvant  
injection (0 day). Each value represents the mean •  of 7 rats. *p < 0.05, **p < 0.01.. 

S t e i n b e r g  6 h a s  s h o w n  t h a t  s o m e  i m m u n o s u p p r e s s i v e  
a g e n t s  h a v e  bene f i c i a l  e f f ec t s  on  r h e u m a t o i d  a r t h r i t i s  
a n d  s y s t e m i c  l u p u s  e r y t h e m a t o s u s .  H e r e  we  r e p o r t  o n  
o u r  s t u d y  w h i c h  i n v e s t i g a t e s  w h e t h e r  b r e d i n i n  h a s  a n  
i n h i b i t o r y  e f f ec t  on  a d j u v a n t - i n d u c e d  p o l y a r t h r i t i s  in 
r a t s .  
Materials and methods. F e m a l e  r a t s  of  t h e  S p r a g u e -  
D a w l e y  s t r a i n  ( S P F ) ,  a g e d  7 weeks ,  we re  u s e d  for  t h e  
e x p e r i m e n t s .  T h e  a r t h r i t i c  s y n d r o m e  w a s  i n d u c e d  b y  a n  
i n t r a d e r m a l  i n j e c t i o n  of  0.1 m l  of  a f ine  s u s p e n s i o n  of 
h e a t - k i l l e d  M y c o b a c t e r i u m  b u t y r i c u m  (Difco) in l i qu id  
p a r a f f i n  ( c o n c e n t r a t i o n :  6 m g / m l )  i n t o  t h e  r i g h t  f oo t  p a d  
of t h e  a n i m a l .  F o o t  v o l u m e s  (ml) were  m e a s u r e d  to  t h e  
leve l  of  t h e  l a t e r a l  m a l l e o l u s  b y  w a t e r  d i s p l a c e m e n t .  T h e  
p e r c e n t  i n c r e a s e  of  foo t  v o l u m e  w a s  c a l c u l a t e d  as  fo l lows :  

Volume of swollen foot - Volume of foot before 
adjuvant  injection 

Percent increase ::- 
Vohune of foot before adjuvant  injection 

Results. T h e  t a b l e  s h o w s  t h e  e f f ec t  of  b r e d i n i n  on  t h e  
i n t e n s i t y  of  s w e l l i n g  in t h e  paw ,  d u e  to  t h e  d e v e l o p m e n t  
of  a d j u v a n t  p o l y a r t h r i t i s .  I n  r a t s  w h i c h  r e c e i v e d  b r e d i n i n ,  
t h e  p r i m a r y  p h a s e  of i n f l a m m a t i o n  o b s e r v e d  3 d a y s  a f t e r  
t h e  a d j u v a n t  i n j e c t i o n  w a s  n o t  s u p p r e s s e d  a t  all,  b u t  t h e  
s e c o n d a r y  p h a s e  of  i n f l a m m a t i o n  a t  20 a n d  30 d a y s ,  
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I . . . . .  Drug administration 

Effects of bredinin and 6-MP on the development of the secondary 
lesions in rats injected adjuvant.  Drugs, suspended in 0.5% ear- 
boxymethyleellulose solution, were adininistered intraperitoneally 
once a day for 30 days starting from the day of adjuvant  injection 
(0 day). Bredinin, 2.5 mg/kg: O �9 5.0 mg/kg: A A, 10.0 mg/kg: 
121--E5, 6-MP, 10.0 mg/kg: �9 �9 The degree of secondary phase of 
inflalmnation found at sites in the non-adjuvant-injected hind-leg, 
both fore-legs, and both ears were scored on a 0 to 2.0 scale as 
follows: 0: nil, 0.5: moderate, 1.0: moderately severe, 2.0: severe. 
The scores from each check point were added, giving each rat a 
maximum total score of 2.0 • 5 = 10. Each point represents the mean 
of the total scores from 7 rats. 

e s p e c i a l l y  in  a d j u v a n t  n o n - i n j e c t e d  foot ,  w a s  r e m a r k a b l y  
s u p p r e s s e d .  6 - M e r c a p t o p u r i n e  (6-MP) w a s  f o u n d  to  e x h i b i t  
a n  i n h i b i t i o n  s i m i l a r l y .  
T h e  d e v e l o p m e n t  of  s e c o n d a r y  l e s i ons  in  a d j u v a n t -  
i n d u c e d  p o l y a r t h r i t i c  r a t s  is r e p r e s e n t e d  in t h e  f igure .  
B r e d i n i n  w a s  f o u n d  s i g n i f i c a n t l y  to  i n h i b i t  l e s i o n i n g  a t  
2 - 3  w e e k s  a n d  30 d a y s  a f t e r  a d j u v a n t  i n j e c t i o n .  F u r t h e r -  
m o r e ,  a t  40 d a y s ,  i.e. 11 d a y s  a f t e r  t h e  l a s t  d r u g  a d m i n i s -  
t r a t i o n ,  s i g n i f i c a n t  s u p p r e s s i o n  of  t h e  a r t h r i t i s  w a s  s t i l l  
o b s e r v e d  in t h e  g r o u p s  i n j e c t e d  w i t h  b r e d i n i n  as  wel l  as  
6 -MP.  T h e  b o d y  w e i g h t  c u r v e  in t h e  b r e d i n i n  g r o u p  (2.5 
a n d  5.0 m g / k g )  w a s  f o u n d  to  be  i m p r o v e d  as  c o m p a r e d  
to t h e  n o - d r u g  c o n t r o l  g r o u p .  B u t  t h i s  w a s  n o t  s e e n  in t h e  
g r o u p s  t r e a t e d  w i t h  h i g h  dose  of b r e d i n i n  (10 m g / k g )  as  
wel l  as  6 - M P  (10 m g / k g ) .  
Discussion. M a n y  s t u d i e s  s u g g e s t  t h a t  t h e  i m m u n e  
m e c h a n i s m  p a r t i c i p a t e s  in  t h e  d e v e l o p m e n t  of  a d j u v a n t  
p o l y a r t h r i t i s  v--9. A d d i t i o n a l l y ,  M i z u n o  e t  al. a h a v e  d e m -  
o n s t r a t e d  t h a t  b r e d i n i n  s u p p r e s s e s  t h e  m u l t i p l i c a t i o n  of  
s e v e r a l  m a m m a l i a n  cells  t h r o u g h  i n h i b i t i o n  of  n u c l e i c  
ac id  s y n t h e s i s ,  a n d  t h a t  i t  p o s s e s s e s  a g r e a t e r  s u p p r e s s i v e  
e f f ec t  u p o n  a n t i b o d y  f o r m a t i o n  a g a i n s t  s h e e p  r ed  b l o o d  
cel ls  t h a n  does  a z a t h i o p u r i n e .  T h i s  s u g g e s t s  t h a t  t h e  
s u p p r e s s i o n  of t h e  d e v e l o p i n g  a d j u v a n t  p o l y a r t h r i t i s  b y  
b r e d i n i n  is d u e  to  t h e  i n h i b i t i o n  of a n t i b o d y  f o r m a t i o n  
a n d / o r  m u l t i p l i c a t i o n  of  s e n s i t i z e d  l y m p h o c y t e s  b y  a 
p o s s i b l e  a n t i g e n  in  a d j u v a n t  p o l y a r t h r i t i c  r a t s .  T h e  spe -  
cif ic  c h a r a c t e r  of  b r e d i n i n  s e e m s  to  be  i m m u n o s u p p r e s -  
s a n t ,  as  we  p r e v i o u s l y  n o t e d  t h a t  t h e  d r u g  d id  n o t  p o s s e s s  
a n y  a n t i - i n f l a m m a t o r y  a c t i v i t y  a g a i n s t  c a r r a g e e n a n  
e d e m a  n o r  a c t i v i t y  a g a i n s t  t h e  c a p i l l a r y  p e r m e a b i l i t y  
i n c r e a s e  i n d u c e d  b y  a f ew c h e m i c a l  m e d i a t o r s  1~ I n  c o n -  
c lu s ion ,  o u r  p r e s e n t  f i n d i n g s  s u g g e s t  t h e  p o s s i b i l i t y  of  a 
c l in ica l  a p p l i c a t i o n  for  b r e d i n i n  in  r h e u m a t o i d  a r t h r i t i s .  
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