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Table II. Effects of cyclic nucleotides on distribution of AIB-I4C in 
bovine mesenteric arteries 

NucIeotide Control Drug Difference 

Cyclic AMP (10 a ?4) 106.0 • 6.0 105.6 • 5.5 0.4 • 1.7 
(n = 9) 

Cyclic GMP (10 -~ M) 113.4 • 5.1 117.8 • 5.3 4.3 • 1.6 
(n = 12) 

The distribution in percent was calculated from the quotient = 
content in wet tissue (cpm/mg) 

• 100. Significance as in Table I. medium concentration (cpm/~xl) 

to  s t u d y  the  inf luence  of cyclic A M P  and  cyclic G M P  on 
the  i nco rpo ra t ion  of ~C-leucine  in the  p ro te ins  of vascu la r  
s m o o t h  muscle  - bov ine  mesen te r i c  a r te ry .  

The method has been described in detail by ARNtVlST 6 
as the method to investigate accumulation of ~-aminoiso- 
butyric acid-14C (AIB-14C). In short, about 20 cm of the 
mesenteric artery was removed 15-20 rain after the 
slaughter of the animal, rinsed and put in a thermosflask 
With oxygenated Krebs-Henseleit bicarbonate buffer 
solution at 37 ~ and then transported to the laboratory. 
The preparation was cleaned from advenfitial tissue, cut 
open along its length and divided into pieces with a length 
of about 15 mm and breadth of 10-12 mm. The weight of 
the pieces was about 200 rag. Adjacent tissue samples 
were used as test and control preparations. The prepara- 
tions were incubated in 4 ml oxygenated (95% O~ 
5% CO~) Krebs bicarbonate buffer for 180 rain with I • 
10 -5 M z- leucine con ta in ing  0.4 ~Ci-leucine and  5.6 m M  
glucose. Af te r  i n c u b a t i o n  for 180 min,  t he  t i ssue  was 
homogen ized  in 10~ TCA a n d  t he  p ro t e in  was purif ied,  
dried,  weighed and  dissolved in 1 ml  Sotuene.  T he  radio-  
a c t i v i t y  i nco rpo ra t ed  in to  p ro t e in  was measu red  in a 
P a c k a r d  Tr i  Carb  sc in t i l la tor  detec tor .  

Cyclic A M P  in a c o n c e n t r a t i o n  of 1 • 10 -8 M reduced  
s ign i f ican t ly  t he  14C-leucine incorpora t ion ,  whereas  
1 • 10 .4 cyclic A M P  was ineffect ive  (Table  I). I n  a con- 
c e n t r a t i o n  of 5 • 10 -~ t he  nuc leo t ide  was st i l l  effective,  
ind ica t ing  t h a t  the  t h r e s h o l d  c o n c e n t r a t i o n  for t h e  cyclic 
A M P  effect  m a y  be a b o u t  be tween  1 a n d  5 • 10 -4 M.  
5 ' A M P  (1 • 10 -a M) h a d  no effect  (Table  I). 

B o t h  t heophy l l i ne  (1 • 10 -~ M) and  p a p a v e r i n e  (5 • 
10 .5 g/ml),  drugs  wh ich  increase  t he  cyclic A M P  level  of 
t he  muscle  b y  i nh ib i t i ng  t he  phosphod ie s t e r a se  a c t i v i t y  7, 
r educed  s ign i f i can t ly  t he  leucine i nco rpo ra t i on ;  t h e  effect  
of p a p a v e r i n e  be ing  mos t  m a r k e d  (Table  I). I l l  c o m b i n a t i o n  
cyclic A M P  (5 • 10 .4 M) and  p a p a v e r i n e  h a d  a n  add i t i ve  
effect  b u t  t heophy l l i ne  (1 • 10 .3 2FI) d id  n o t  increase  t he  
ac t ion  of cyclic A M P  (Table  I). Cyclic G M P  (1 • 10 -a M) 
in c o n t r a s t  to  cyclic A M P  s t i m u l a t e d  t he  14C-leucine 
i nco rpo ra t i on ;  a c o n c e n t r a t i o n  of 1 • 10 .5 M be ing  in- 
effect ive (Table  I). 

Rega rd ing  t he  m e c h a n i s m  b y  which  t he  cyclic nucleo-  
t ides  inf luence  14C-ieucine incorpora t ion ,  b o t h  a n  inf luence  
on  t he  t r a n s p o r t  of t he  a m i n o a c i d  t h r o u g h  t he  cell m e m -  
b r a n e  and  its i nco rpo ra t i on  in to  t he  p ro te ins  m a y  be  con- 
sidered.  To s t u d y  t he  f i rs t  of these  reac t ions ,  t he  effects 
of t he  nuc leo t ides  on  the  AIB-14C t r a n s p o r t  was  inves t iga t -  
ed. F r o m  Tab le  I I  i t  is ev iden t  t h a t  cyclic G M P  v e r y  
m o d e r a t e l y  s t i m u l a t e d  t he  A I B - a c c u m u l a t i o n ,  whereas  
cyclic A M P  h a d  no effect. 

The  physiological  or pa thophys io log ica l  role of t he  
cyclic nuc leo t ides  in p r o t e i n  syn thes i s  is unclear ,  b u t  t he  
nuc leo t ides  m a y  h a v e  a role b o t h  in me tabo l i c  changes  
obse rved  in a therosc le ro t ic  a n d  h y p e r t e n s i v e  vessels. I n  
ao r t a s  f rom h y p e r t e n s i v e  rats ,  t he  p ro te ins  of the  vascu la r  
wal l  was  found  to  be increasedS and  t he  level of cyclic 
A M P  to be decreased 9. 

H. J. ARNQVIST, Aeta physiol, scand. 90, 132 (t974). 
7 R. ANDERSSON, Acts physiol, scand., Suppl. 382, 1-59 (1972). 
s H. WOLINSK'Z, Circulation Res. 30, 301 (1972). 
o M. L. A~ER, Science 779, 807 (1973). 
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Summary. Single oral  a d m i n i s t r a t i o n  of chrysot i le  asbes tos  to  m o n k e y s  resu l ted  9 days  la te r  in  the  s t i m u l a t i o n  of D N A  
syn thes i s  in t he  panc reas  as ev idenced  b y  increased inco rpo ra t ion  of t r i t i a t e d  t h y m i d i n e .  

Asbes tos  is now a u b i q u i t o u s  e n v i r o n m e n t a l  c o n t a m -  
inan t ,  pa r t i cu l a r ly  in  indus t r i a l i zed  c o m m u n i t i e s  2. 
There  is g rowing  recogni t ion  of t he  exposure  of genera l  
popu la t i ons  to  low levels of asbes tos  in drugs,  food, a n d  
d r ink ing  water ,  besides  in a i r  a-s. Never the less ,  t he re  are 
no  va l id  toxicological  or epidemiologica l  d a t a  on  t h e  
carc inogenic  effects of ora l ly  a d m i n i s t e r e d  asbestos.  The  
poss ib i l i ty  t h a t  asbestos,  a lone  or in some in t e r ac t i ve  
c o m b i n a t i o n  w i t h  o the r  chemica l  carcinogens,  m a y  be a 
causal  fac to r  in  t he  i nduc t i on  of ga s t r o i n t e s t i na l  (GI) 
t r a c t  cancer,  besides  poss ib ly  cancers  a t  o the r  sites, is 
a t t r a c t i n g  increas ing  in teres t .  I t  shou ld  be  n o t e d  t h a t  GI  
cancers  are one of the  c o m m o n e s t  i n t e r n a l  h u m a n  cancers,  
t h e  e t io logy of wh ich  is still  largely  u n k n o w n ;  approx i -  

m a t e l y  100,000 cases are d iagnosed  a n n u a l l y  in  t he  USA.  
There  are a b u n d a n t  epidemiologic  d a t a  r e l a t ing  oc- 

c u p a t i o n a l  r e sp i r a to ry  exposure  to  asbes tos  w i t h  asbes to-  
sis, p leura l  and  pe r i tonea l  meso the l iomas ,  a n d  b ronch i a l  
ca rc inoma,  bes ides  ca rc inomas  a t  o the r  sites, pa r t i cu l a r l y  
t he  GI  t r a c t  9 la. Addi t iona l ly ,  t he re  is ev idence  of a 
synerg is t ic  i n t e r ac t i on  be tween  asbes tos  and  tobacco  
smok ing  in t he  pa thogenes i s  of b o t h  b r o n c h i a l  and  eso- 
phagea l  ca rc inomas  14. A l t h o u g h  asbes tos  is k n o w n  to be 
wide ly  d i s s emina t ed  in t he  b o d y  of e x p e r i m e n t a l  an ima l s  
fol lowing i ts  in i t ia l  p r i m a r y  si te  of a b s o r p t i o n  or deposi-  
tion15 17, t he re  is sti l l  u n c e r t a i n t y  as to  w h e t h e r  t he  en- 
h a n c e d  incidence  of GI  cancers  in workers  exposed  to 
asbestos  b y  i n h a l a t i o n  12 is due  to h e m a t o g e n o u s  or 
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Incorporation of tritiated thymidine into DNA of various organs at specified intervals following oraI administration of chrysotile asbestos to 
primates 

Days ReIative mean aH-thymidine incorporation dpm/gg DNA -~ standard error 
following 
adminis- Stomach Small Colon Liver Kidney Pancreas 
t rat ionof (fundus) Intestine (descending) (middleleft (mid-pole) 
asbestos (jejunum) lobe) Head Body Tail Mean of 3 

segments 

Controls 32.1 ~- 11.3 47.0 4- 4.9 76. 3 • 11.8 15.9 • 3.5 15.4 4- 1.1 16.2 -- 2.9 18.1 ~ 3.2 20.5 ~ 4.9 18.3 4- 1.8 
1 45.4 4- 23.0 41.6 4- 10.6 91.0 4- 22.3 9.9 4- 3.9 13.2 4- 2.3 17.0 4- 3.7 13.4 4- 2.3 20.7 4- 9.7 17.0 4- 3.0 
3 46.2 • 8.5 35.2 4- 9.2 93.9 4- 43.8 13.3 4- 3.2 14.4 • 1.0 14.5 4- 3.6 12.0 4- 3.4 11.9 4- 2.5 13.1 4- 1.2 
9 20.1 4- 4.2 41.9 4- 3.8 80.5 4- 26.2 10.4 4- 2.0 16.9 4- 2.5 29.5 4- 8.9 36.2 4- 11.6 40.2 4- 18.2 35.3 4- 2.0 
27 26.7 35.4 81.0 8.2 18.3 18.8 2.2 17.8 19.3 4- 1.1 

All values are based on arithmetic means of 3 replicate anaIyses of 3 5 sIices from each organ segment. 3 animals were sacrificed at all inter- 
vals with exception of the 27-day invervaI, the values of which are based on 1 animal. 

l y m p h o g e n o u s  d i s s e m i n a t i o n  of  a s b e s t o s  f r o m  t h e  l u n g s  
o r  d u e  to  t h e  s w a ! I o w i n g  of  a s b e s t o s - l a d e n  s p u t u m .  I n  t h i s  
c o n n e c t i o n ,  r e c e n t  d a t a  h a v e  d e m o n s t r a t e d  t h a t  i n h a l a -  
t i o n  b y  r a t s  of  g a m m a  l abe l l ed  a s b e s t o s  is fo l lowed  b y  i t s  
r a p i d  c l e a r a n c e  f r o m  t h e  r e s p i r a t o r y  to  t h e  GI  t r a c t s  ~s. 
T h e r e  a r e  n o  a v a i l a b l e  d a t a  on  t h e  c o n s e q u e n c e s  o f  c o n -  
t i n u e d  a n d  p r o g r e s s i v e  e x p o s u r e  o f  t h e  G I  t r a c t  to  a s -  
b e s t o s - c o n t a m i n a t e d  s p u t u m .  S i m i l a r l y ,  t h e r e  a re  no  
v a l i d  d a t a  o n  t h e  p o s s i b l e  c a r c i n o g e n i c  e f f ec t s  o f  t h e  
c o n t i n u e d  i n g e s t i o n  of  r e l a t i v e l y  low leve l s  of  a s b e s t o s  in 
food~ b e v e r a g e s ,  a n d  d r i n k i n g  w a t e r  2, a. A p a r t  f r o m  t h e s e  
o u t s t a n d i n g  p u b l i c  h e a l t h  c o n s i d e r a t i o n s ,  t h e r e  is a 
s t r i k i n g  p a u c i t y  of  d a t a  o n  t h e  b a s i c  m e c h a n i s m s  of 
a s b e s t o s  c a r c i n o g e n e s i s  ~ 2~. 

R e c e n t  i n v e s t i g a t i o n s  in  o u r  l a b o r a t o r i e s  h a v e  d e m -  
o n s t r a t e d  s t i m u l a t i o n  of  D N A  s y n t h e s i s ,  a s  e v i d e n c e d  
b y  i n c r e a s e d  i n c o r p o r a t i o n  of t r i t i a t e d  t h y m i d i n e ,  in  t h e  
GI  t r a c t  of  r a t s  f o l l o w i n g  s i ng l e  g a v a g i n g  w i t h  a s b e s -  
t o s  ~ ,  ~ .  W e  r e p o r t  h e r e  t h e  r e s u l t s  of  p r e l i m i n a r y  e x p e r i -  

6 
m e n t s  d e m o n s t r a t i n g  s i m i l a r  e f f e c t s  in  t h e  p a n c r e a s  of  
p r i m a t e s ,  f o l l o w i n g  ors1 a d m i n i s t r a t i o n  of  a s b e s t o s .  

U I C C  s t a n d a r d  r e f e r e n c e  R h o d e s i a n  c h r y s o t i l e  A 
a s b e s t o s  w a s  o b t a i n e d  f r o m  t h e  N a t i o n a l  R e s e a r c h  I n -  
s t i t u t e  for  O c c u p a t i o n a l  D i s e a s e s ,  J o h a n n e s b u r g ,  S o u t h  
Af r i c a .  F i b r e s  w e r e  w a s h e d  t w i c e  w i t h  d i s t i l l ed  w a t e r  " 
a n d  w i t h  e t h a n o l ,  d r i e d  o v e r n i g h t  in  v a c u o ,  a n d  su s -  ,0 
p e n d e d  in  d i s t i l l ed  w a t e r  i m m e d i a t e l y  p r i o r  to  d o s a g e .  

T h i r t e e n  y o u n g  a d u l t  f e m a l e  m o n k e y s ,  Macaca rnulata, 11 

f r o m  P r i m a t e  I m p o r t s ,  Inc . ,  P o r t  W a s h i n g t o n ,  N e w  Y o r k ,  
we re  u s e d  for  t h i s  s t u d y .  P r i o r  to  g a r a g i n g ,  t h e  m o n k e y s  ~, 
we re  s t a r v e d  for  24 h a n d  s e d a t e d  b y  i .m.  i n j e c t i o n  of  
k e t a m i n e  ( 1 0 m g / k g )  a n d  a t r o p i n e  (1/600 u n i t ) .  S u s p e n s i o n s  ~a 
of  a s b e s t o s ,  in  d o s e s  of  100 m g / k g  in 10 m l  of  d i s t i l l ed  ~ 
w a t e r ,  we re  a d m i n i s t e r e d  to  10 a n i m a l s  v i a  s t o m a c h  t u b e  
w i t h  a 10 m l  s y r i n g e ,  f o l l o w e d  b y  a w a s h  w i t h  10 m l  of  ,a 
d i s t i l l ed  w a t e r ;  3 a n i m a l s  w e r e  u s e d  as  n e g a t i v e  c o n t r o l s  

16 
(Table) .  G r o u p s  of  an ima l s~  n u m b e r i n g  3,3,3, a n d  1, 
we re  s a c r i f i c e d  a t  s u b s e q u e n t  r e s p e c t i v e  i n t e r v a l s  of  1, 3, ~ 
9, a n d  27 d a y s .  A n i m a l s  we re  f i r s t  s e d a t e d  w i t h  2.0 m g / k g  ,s 
i .m.  s e r n y l a n ,  i n j e c t e d  i .v.  w i t h  0.25 b~Ci/kg a H - t h y m i d i n e ,  
a n d  t h e n  i n j e c t e d  i n t r a c a r d i a l l y  w i t h  50 m g / k g  s o d i u m  p e n -  
t o b a r b i t o l .  T h e  e n t i r e  GI  t r a c t ,  l iver ,  p a n c r e a s ,  a n d  k i d n e y s  
we re  r e m o v e d  f r o m  e a c h  a n i m a l  a n d  p l a c e d  o n  w e t  t o w e l s  
o v e r  ice;  t h e  GI  c o n t e n t s  we re  w a s h e d  o u t  w i t h  n o r m a l  
s a l i ne  a t  4~ O r g a n s  we re  d i v i d e d  i n t o  s e g m e n t s  as  =~ 
fo l lows :  s t o m a c h  - c a r d i a ,  f u n d u s ,  a n d  p y l o r u s ;  s m a l l  
i n t e s t i n e  - d u o d e n u m ,  j e j u n u m ,  a n d  i l e u m ;  co lon  - . a  

a s c e n d i n g ,  t r a n s v e r s e ,  a n d  d e s c e n d i n g ;  l i v e r -  do r sa l ,  
m i d d l e ,  a n d  v e n t r a l  s e g m e n L s  of  ~he l e f t  l obe  ; r i g h t  k i d n e y  . ~ 

- u p p e r ,  m i d d l e ,  a n d  lower  po ie s ;  a n d  p a n c r e a s  - h e a d ,  
b o d y ,  a n d  ta i l .  S e g m e n t s  of  al l  t h e s e  o r g a n s  we re  t h ~ n  
f r o z e n  a t  - - 2 0 ~  3 to  5 slice3 of e a c h  s e g m e n t ,  w e i g h i n g  
0.3 to  0.5 g, w e r e  s u b s e c l u e n t l y  a s s a y e d  for  i n c o r p o r a t i o n  
of  l a b e l e d  t h y m i d i n e ,  a c c o r d i n g  to  p r e v i o u s l y  d e s c r i b e d  
p r o c e d u r e s e a ,  ~ .  T h y m i d i n e  i n c o r p o r a t i o n  w a s  e x p r e s s e d  
as  d p m / b t g  D N A  d e o x y r i b o s e ,  b a s e d  o n  t h e  m e a n  of  3 
r e p l i c a t e s  of  a t i s s u e  h o m o g e n a t e  of  e a c h  o r g a n  s e g m e n t .  
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No m o r t a l i t y  or s ign i f ican t  we igh t  loss occur red  in a n y  
an imal s  du r ing  t he  expe r imen t .  The  effects of asbes tos  on 
D N A  syn thes i s  in var ious  o rgans  are s u m m a r i z e d  in t he  
Tab le ;  each  va lue  r ep resen t s  t h e  m e a n  =k SE of 3 re- 
p l ica te  analyses .  The  d a t a  p re sen ted  for all organs,  ex- 
cept  the  pancreas ,  are based  on on ly  2 specified segments ,  
as these  were r e p r e s e n t a t i v e  of values  in  o the r  s egmen t s  
of t he  same o rgan ;  for  t h e  pancreas ,  d a t a  on each  indi-  
v idua l  s egmen t  and  the i r  compos i t e  m e a n s  are  also pre-  
sented.  

Levets  of t h y m i d i n e  inco rpora t ion  in all  o rgans  were 
re la t ive ly  low, in c o n t r a s t  to  p rev ious  s tudies  in  roden t s  
fl~ wh ich  c o m p a r a b l e  doses of t r i t i a t e d  t h y m i d i n e  were 
used (Table23,~4). As can  be  seen f rom t he  s t a n d a r d  
errors,  va r i ab i l i t y  in t h y m i d i n e  i nco rpo ra t i on  be tween  
an ima l s  in t he  same t e s t  or con t ro l  g roup  was r e l a t ive ly  
high.  In  general ,  i nco rpo ra t i on  was s imi lar  in all o rgan  
segmen t s  of con t ro l  and  t e s t  an ima l s  (Table).  A m a r k e d  
increase,  a p p r o x i m a t e l y  twice  con t ro l  values,  in t h y m i d i n e  
inco rpo ra t ion  was cons i s t en t ly  found  in all segments ,  head ,  
body,  and  tail ,  of t he  panc reas  9 days  fol lowing admin i s -  
t r a t i o n  of asbestos.  I n c o r p o r a t i o n  in t he  panc reas  a t  
o the r  in te rva ls ,  and  a t  all  i n t e rva l s  in all o t h e r  s egmen t s  
o f  all o t h e r  o rgans  was c o m p a r a b l e  to  con t ro l  values.  
H i s topa tho log ica l  e x a m i n a t i o n  of t he  panc reas  a n d  o the r  
o rgans  assayed  for t h y m i d i n e  incorpora t ion ,  fai led to  
revea l  a n y  differences b e t w e e n  t e s t  a n d  con t ro l  an imals .  

Whi l e  t he  re la t ive ly  smal l  n u m b e r s  of an ima l s  used in 
these  p r e l i m i n a r y  s tudies  l imi ts  fo rma l  s t a t i s t i ca l  ana l -  
ysis of t he  da ta ,  t he  m a r k e d  increase  in D N A  synthes is ,  
wh ich  was cons i s t en t  in all  s egmen t s  of t he  pancreas ,  9 
days  fol lowing asbes tos  a d m i n i s t r a t i o n  is of p a r t i c u l a r  
in teres t .  These  f indings  are in c o n t r a s t  w i t h  d a t a  f rom the  

ra t ,  in  which  asbes tos  i nduced  e leva ted  t h y m i d i n e  incorpo-  
r a t i o n  in D N A  of the  s tomach ,  d u o d e n u m ,  a n d  j ej u n u m ,  b u t  
no t  in D N A  of t he  colon  or panc rea s  over  a 3-day per iod  
fol lowing a d m i n i s t r a t i o n  of chryso t i l e  in a dose r ange  of 
5 to  100 mg/kg23; t r a n s i e n t  increases  in D N A  syn thes i s  
were n o t e d  a t  o t h e r  i n t e rva l s  in t he  GI  t r a c t  of t he  r a t  
fol lowing 100 m g / k g  dosage 2~. 

The  smal l  n u m b e r  of p r i m a t e s  t e s t ed  over  res t r i c ted  
in t e rva l s  fol lowing oral  a d m i n i s t r a t i o n  of asbes tos  l imi ts  
genera l i za t ion  f rom these  p r e l i m i n a r y  f indings .  Whi l e  t he  
ev idence  of increased  D N A  syn thes i s  in  t h e  p a n c r e a s  9 
days  fol lowing gavage  is cons i s t en t  w i t h  d a t a  on  t he  
widespread  d i s semina t ion  of asbes tos  f ibres in  va r ious  
organs  of e x p e r i m e n t a l  an ima l s  fol lowing i ts  inges t ion  15-17, 
fa i lure  to  d e m o n s t r a t e  such  effects in  t h e  GI  t r a c t  of 
p r i m a t e s  m a y  be cons i s t en t  w i t h  f indings  of r ecen t  s tud ies  
in wh ich  asbes tos  f ibres could n o t  be  ident i f ied  in t h e  
gas t r ic  mucosa  of b a b o o n s  fol lowing g a r a g e  w i t h  asbes-  
tos  2~; i t  has  been  sugges ted  t h a t  t h e  h igh  level  of gas t r ic  
mucus  in m o n k e y s  m a y  l imi t  mucosa l  p e n e t r a t i o n  of 
asbes tos  f ibres  2~. 

Inc reased  syn thes i s  of p a n c r e a t i c  D N A  in p r i m a t e s  
and  s imi lar  effects in t he  GI  t r a c t  of r a t s  a~c re l a t ive ly  
s h o r t  i n t e rva l s  fol lowing t he  inges t ion  of asbes tos  m a y  
ref lect  D N A  rep l i ca t ion  fol lowing asbes tos - induced  
c y t o t o x i c i t y  or a d i rec t  s t i m u l a t i o n  of D N A  repl ica t ion .  
F u r t h e r  s t u d y  of such  ear ly  effects  of asbes tos  o n  D N A  
syn thes i s  m a y  p rov ide  i n f o r m a t i o n  on basic  m e c h a n i s m s  
of asbes tos  carcinogenesis .  

2~ S. H. ZAIDI, Envir. Health Perspect. 9, 239 (1974). 
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Sum~nary. A procedure  to enhance  t he  sch is tosomic ida l  effect iveness  in v ivo  of a n  i so th iocyana t e  d e r i v a t i v e  and  some 
of  i ts  an t i s ch i s to soma l  p roper t i e s  are repor ted .  D e t e r m i n a t i o n s  of t he  effects  of th i s  c o m p o u n d  on t i ssue  th io l  levels 
and  on  h igh ly  sensi~cive bac te r i a l  t e s t e r  s t r a ins  h a v e  ind ica t ed  t h a t  i ts  m u t a g e n i c  p o t e n t i a l  is of a low order  a n d  t h a t  
t he  l a t t e r  is decreased  f u r t h e r  a f t e r  r educ t ion  of t he  h o s t ' s  i n t e s t i na l  bac te r i a l  flora. 

S tudies  of S T R I E B E L  2 h a v e  revea led  t h a t  4- isothio-  
c y a n a t o - 4 ' - n i t r o d i p h e n y l a m i n e  (C9333-Go/CGP4540) has  
h igh  an t i s ch i s to soma l  a c t i v i t y  w h e n  a d m i n i s t e r e d  as a 
single oral  dose to  an ima l s  e x p e r i m e n t a l l y  in fec ted  w i t h  
schis tosomes.  In  order  to  be  effective,  a h igh  oral  dose 
(200 to 300 mg/kg)  of m o d e r a t e l y  large par t ic le  sizes 
(average d i a m e t e r :  30 ixm )of th i s  c o m p o u n d  was required .  
The  effect iveness  of th i s  i so th iocyana t e  d e r i v a t i v e  was 
g rea t ly  e n h a n c e d  w h e n  i ts  par t ic le  size was reduced  to an  
ave rage  of 0.5 a m  in d i a m e t e r  b y  bal l  mil l  t r e a t m e n t  for 
14 days  of a suspens ion  of t he  c o m p o u n d  in 1% Cremo- 
p h o r  E L  ( h A  SF) and  25 % glycerol.  W h e n  th i s  fo rmu la t i on  
( subsequen t ly  referred to  as ' f o r m u l a t ed '  compound)  was 
a d m i n i s t e r e d  to mice in fec ted  w i t h  Schistosoma mansoni, 
paras i to logica l  cures  in 23% of t h e  mice were obse rved  
w i t h  a single dose as tow as 5 mg /kg ;  when  th i s  dose was 
doubled ,  95% of t he  mice  were free of worms  (Table).  On 
t he  basis  of th i s  s teep  dose response,  t he re  were on ly  
s l ight  v a r i a t i o n s  in t he  suscep t ib i l i ty  of  t he  en t i re  w o r m  

p o p u l a t i o n  to t he  an t i s ch i s t o soma l  effects of t h i s  com- 
pound .  The re  were few, if any,  dif ferences  in  t he  suscept i -  
b i l i t y  of 4 geographic  s t r a ins  of S. mansoni (3 s t r a ins  f rom 
P u e r t o  Rico, 2 s t r a in s  f rom Liber ia ,  a n d  1 s t r a in  each  f rom 
Braz i l  a n d  St. Lucia) ;  f u r t he rmore ,  a s t r a i n  r e s i s t a n t  to  
a n o t h e r  a n t i s c h i s t o s o m a l  c o m p o u n d ,  h y c a n t h o n e a , ~  
p r o v e d  suscept ib le  to  t h e  i s o t h i o c y a n a t e  de r iva t ive .  I n  
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