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t h e p i n  m a y  depress  5 - H T - i n h i b i t o r y  b u t  n o t  e x c i t a t o r y  
responses .  The  co r re l a t ion  b e t w e e n  the  r educ t i on  of 
M R N - e v o k e d  i n h i b i t i o n  a n d  inh ib i t i on  b y  exogenous  
5-I-IT of t h e  same  SN neu rones  b y  m e t h i o t h e p i n  is com- 
pa t i b l e  w i t h  a sugges ted  M R N - S N  sero ton inerg ic  p a t h -  

w a y  4. However ,  t he  a d d i t i o n a l  i n t e r a c t i o n s  of me th io -  
t h e p i n  w i t h  DA obse rved  in th i s  a n d  o the r  s tud ies  s sug- 
gests  t h e  necess i ty  for f u r t h e r  p h a rmaco l o g i ca l  exper i -  
m e n t s  to  con f i rm  t h e  i d e n t i t y  of 5 -HT as t h e  n e u r o t r a n s -  
m i t t e r  in  t h e  M R N - S N  p a t h w a y .  
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Summary. Single t h i o b e n z a m i d e  a d m i n i s t r a t i o n  to r a t s  induces  l iver  necrosis.  Chronic  po i son ing  is fol lowed b y  b i l i a ry  
cirrhosis .  Areas  of cholangiof ibros is  are st i l l  e v i d e n t  a f te r  4 m o n t h s  of recovery .  

T h i o b e n z a m i d e  (TBA) (C6Hs-CSNH2) is a n  yellow, wa te r -  
inso luble  c o m p o u n d  wide ly  used as a n  i n t e r m e d i a t e  for 
synthes is .  I t  is also endowed  w i t h  a n t i b a c t e r i a l  a c t i v i t y  
aga in s t  m y c o b a c t e r i a  1. E v e n  if t he re  is l i t t le  r eason  to  add  
a n o t h e r  c o m p o u n d  to t h e  ever - inc reas ing  l is t  of those  
s tud ied  as able  to  cause  l iver  damage ,  a toxicologica l  
s t u d y  was  u n d e r t a k e n  for  T B A  in v iew of i ts  s t r u c t u r a l  
s imi l a r i t y  w i t h  t h e  we l l -known toxic  a n d  ca rc inogen  com- 
p o u n d  t h i o a c e t a m i d e  (TAA) (CH3-CSNH2).  I n  fac t  some 

aspec ts  of t h e  m e c h a n i s m  of ac t ion  of T A A  are sti l l  
d e b a t a b l e ,  in  p a r t i c u l a r  as r ega rds  t h e  i m p o r t a n c e  of t he  
en t i r e  molecule  or of an  ac t ive  group,  the  =S-moiety be ing  
s t rong ly  suspec ted  2. 
T h e  resu l t s  r epo r t ed  here,  showing  t h a t  T B A  causes  a l iver  
d a m a g e  v e r y  s imi la r  to  t h a t  due  to t h e  TAA, ind ica t e  t h a t  
t h e  l ipid soluble  T B A  could be  a useful  tool  in  th i s  field. 
Methods. Male Sp rague -Dawley  r a t s  b r ed  in our  colo- 
n y  were used.  Acu te  i n t o x i c a t i o n  was  p e r f o r m e d  in suck-  
l ing (7 days  old) an d  a d u l t  r a t s  s t a r v e d  for 12-16 h b y  i .p.  
a d m i n i s t r a t i o n  of T B A  suspended  in  0 .1% r a t  s e rum 
a l b u m i n  a t  dose level  of 30 mg/100  g; b locks  of l iver  f rom 
2 lobes were t a k e n  a f t e r  6, 12, 24, 48 an d  120 h. 
Chronic  po i son ing  was o b t a i n e d  b y  feeding r a t s  w i t h  t he  
s tock  d ie t  c o n t a i n i n g  0 .050% T B A  for a pe r iod  of 4 
m o n t h s .  T h e  l ivers  were e x a m i n e d  a f t e r  e v e r y  m o n t h  of 
i n tox ica t ion ,  as well  as a f t e r  4 a d d i t i o n a l  m o n t h s  of n o r m a l  
diet .  The  l iver  t i s sue  was f ixed  in C a r n o y  f luid a n d  10% 
buf fe red  formal in .  F rozen  sect ions  were s t a i n ed  w i t h  oil 
r ed  for fat .  P a r a f f i n  sect ions  were s t a i n ed  w i t h  h a e m a t o x -  
y l in  a n d  eosin, P A S  m e t h o d  w i t h  a n d  w i t h o u t  d ias tase  
for g lycogen an d  V a n  Gieson m e t h o d  for  c o n n e c t i v e  t issue.  
Con t ro l  r a t s  (normal  a n d  T A A  t r e a t e d  a t  equ imolecu la r  
amoun t s )  were used,  w i t h  resu l t s  iden t i ca l  to  those  re- 
p o r t e d  b y  G u p t a  s, 4. 
Results and discussion. Only  t h e  r e l e v a n t  changes  obse rved  
in t h e  l iver  will  be  r epo r t ed  a n d  br ie f ly  discussed.  Acu te  
po i son ing :  6 h a f t e r  t h e  T B A  dose, c e n t r o l o b u l a r  h ep a to -  
cy tes  showed  loss of cy top la smic  basoph i l i a  a n d  glycogen 
a n d  the  med i o l o b u l a r  ones  were fi l led w i t h  smal l  f a t  
drople ts .  T h e  lobu la r  d i s t r i b u t i o n  of l iver  d a m a g e  was 
p a r t i c u l a r l y  e v i d e n t  a f t e r  24 h, w h e n  a c e n t r a l  necrosis  
i n v o l v e d  a b o u t  one ha l f  of t h e  lobule  (figure, a), w i t h  a 
s h a r p  b o u n d a r y  b e t w e e n  t h e  d a m a g e d  h e p a t o c y t e s  and  
t h e  per i fe ra l  ones  wh ich  r e t a i n e d  t h e i r  n o r m a l  glycogen 
con t en t ,  b u t  h a d  s l ig th ly  en la rged  nuclei.  T h e  f ind ing  
could  be  due  to t h e  inc ip i en t  r e g e n e r a t i o n  wh ich  was 
e v i d e n t  as a m i t o t i c  b u r s t  a f t e r  48 h, w h e n  t h e  necro t ic  
p a r t s  were filled w i t h  m o n o n u c l e a r  i n f l a m m a t o r y  ceils. 
5 days  la ter ,  t h e  l iver  p i c tu re  was i nd i s t i ngu i shab le  f rom 
t h a t  of con t ro l  an imals .  

a Centrolobular necrosis, b Area of cholangiofibrosis; hepatocytes 
on the left upper corner show prominent nucleoli. 
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I n  con t ras t ,  in  suckl ing  r a t s  no  def in i te  h is to logica l  
changes  were observed .  This  d e p e n d e n c e  of l i v e r  d a m a g e  
f rom age, a long w i t h  t he  s t r i k ing  cen t r a l  necrosis  of t he  
a d u l t  an imals ,  i.e. i nvo lv ing  t he  ceils where  t he  d rug  
m e t a b o l i s m  s y s t e m  is loca ted  5, m i g h t  sugges t  a me tabo l i c  
a c t i v a t i o n  of t h e  c o m p o u n d  to a p r o x i m a t e  toxic  m e t a b o -  
l i te wh ich  in t u r n  could ac t  on  specific ce l lu lar  sites. 
Chronic  po i son ing :  Af te r  4 m o n t h s  of T B A  feeding,  w i t h  
a b o u t  ha l f  of t h e  e x p e r i m e n t a l  an ima l s  dead,  t he  l iver  
m o r p h o l o g y  of all  su rv ivo r s  was  severe ly  d i s to r t ed  b y  large 
masses  of p ro l i fe ra t ing  bile ducts ;  w i t h  a va r i ab le  a m o u n t  
of col lagen a n d  m o n o n u c l e a r  i n f l a m m a t o r y  cells a m o n g  
them.  W h e r e a s  some duc t s  appea red  d i l a ted  and  l ined 
b y  a single l ayer  of f l a t t e n e d  cells, o thers  showed  a co- 
l u m n a r  e p i t h e l i u m  l in ing  a n a r r o w  l u m e n  c o n t a i n i n g  cells, 
cell debr i s  and  h o m o g e n e o u s  P A S  pos i t ive  m a t e r i a l  (fig- 
ure, b). Bile d u c t  p ro l i fe ra t ion  was a lways  p ronounced ,  in  
some cases i nvo lv ing  n e a r l y  en t i r e  l iver  lobes. 
H e p a t o c y t e s ,  severe ly  r educed  in n u m b e r  and  t r a p p e d  b y  
p ro l i f e ra t ing  b i l i a ry  t issue,  were a r r a n g e d  in nodules  of 
v a r y i n g  size a n d  shape.  T h e y  showed a large v a r i e t y  of 
pa tho log ica l  fea tures ,  r a n g i n g  f rom fa t  depos i t ion  to gly- 
cogen s torage  to deep cy top la smic  basophi l ia .  Nuclei  were 
en la rged  w i t h  t yp i ca l  p r o m i n e n t  nucleoli .  Some h y p e r -  
p las t ic  nodules  were also obse rved  ~. 

Af te r  4 m o n t h s  of recovery ,  d u r i n g  wh ich  a n o t h e r  10% of 
r a t s  died, t he  l iver  showed  a d i s t o r t ed  p a t t e r n  w i t h  colla- 
gen sep ta  s u r r o u n d i n g  h e p a t o c y t e  pseudolobules .  Very  
large areas  of cholangiof ibros is  were st i l l  p resen t ,  s t rong ly  
sugges t ing  a d e n o m a t o u s  changes  in places.  
As a conclusion,  T B A  a d m i n i s t r a t i o n  in smal l  a m o u n t s  
induces  m a r k e d  changes  in the  r a t  l iver.  Some of t h e m  
(cen t ra l  necrosis,  l iver  cirrhosis,  bi le  d u c t  p ro l i fe ra t ion  
a n d  cholangiof ibrosis)  c a n n o t  be  cons idered  as specific of 
th i s  compound ,  because  t h e y  are p r e s e n t  d u r i n g  t r e a t m e n t  
w i t h  a large v a r i e t y  of l iver  poisons.  Never the less ,  t he i r  
morpho log ica l  fea tures ,  t i m e  of a p p e a r a n c e  a n d  e x t e n t  
closely para l le l  those  i nduced  b y  TAA.  T a k i n g  also in to  
a c c o u n t  t h e  nuc lea r  and  especial ly  nuc leo la r  en l a rgemen t ,  
a s t r i c t  s imi la r i ty  b e t w e e n  t he  effects  of T B A  and  TAA is 
ev iden t ,  t h u s  i nd i ca t i ng  t h a t  the  chemica l  g roup  c o m m o n  
to  these  molecules  (i. e. t h e  - C S N H  2 moie ty )  is t he  ac t ive  
one, d i r ec t ly  d u r i n g  or a f t e r  m e t a b o l i c  t r a n s f o r m a t i o n s .  
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Summary. The  d rug  R e  7-1051 showed a de le ter ious  effect  on  t he  in t r ace l lu la r  and  ex t race l lu la r  fo rms  of T r y p a n o s o m a  
cruzi  r ep r e sen t ed  b y  nuc lea r  pyknos is ,  f r a g m e n t a t i o n  and  lysis of pa ra s i t e s  and  b y  i ts  r educed  s u s c e p t i b i l i t y  to  infect ion.  

R e p o r t s  h a v e  b e e n  m a d e  in t h e  l i t e l a t u r e  on  t he  ac t ions  of 
d rugs  on  T r y p a n o s o m a  cruzi  ' in  v ivo '  a n d  ' in  v i t ro ' .  Si lva  
e t  al. 4 h a v e  s h o w n  t h a t  t he  aminonuc leos ide  of Stylo-  
mic in  p roduces  gross a l t e r a t i ons  to  t he  in t r ace l lu la r  form, 
a n d  to  some e x t e n t  to  t h e  ex t race l lu la r  form, of t he  pa ra -  
s i te  in  cell cu l tu re .  F e r n a n d e s  e t  a13 s tud ied  t he  a c t i v i t y  
of M i t o m y c i n  | C, A c t i n o m y c i n  D and  ana logues  of py-  
r imid ine  on  growth ,  p r o t e i n  synthes is ,  nucleic acid syn-  
thes i s  a n d  on  t he  a c t i v i t y  of T r y p a n o s o m a  cruzi,  in  
cu l ture .  
T h e r a p e u t i c  s tud ies  p rev ious ly  car r ied  ou t  inc lude :  
B r o w n i n g  e t  al. s a n d  Goodwin  e t  al. 7 w i t h  p h e n a n t h r i d i n e  
de r i va t i ve s ;  Pizzi  8, w i t h  p r i m a q u i n e ;  Goble  9, w i t h  6- 
m e t h o x y - 8 - a m i n o - q u i n o l i n e s  ; P a c k c h a m i a n  10 w i t h  sev- 
era l  an t i b io t i c s ;  B e c k  e t  a13 t, w i t h  Bay-2502,  n i t ro fu r -  
fur i l id ine  de r iva t ives ,  a n d  Richle  TM, w i t h  R e  7-1051. 
W i t h  reference  to  t he  c h e m o t h e r a p y  of h u m a n  Chagas '  
disease,  s tud ies  p r ev ious ly  car r ied  o u t  inc lude :  Lugones  
et  al. 13 a n d  Tour re s  14, b o t h  us ing  Bay-2502,  ' a n d  Fer-  
re i ra  15, wi th  n i t ro fu razone ,  l evo fu ra l t adone  (NF-602) a n d  
Bay-2502.  
The  work  p r e s e n t e d  here  s tud ied  t he  effect  of R e  7-1051 
(N-benzy l -2 -n i t ro - l - imidazo leace t amide )  on  T r y p a n o s o -  
m a  cruzi,  in cell cu l ture .  
Materials and methods. The e x p e r i m e n t s  were d iv ided  in to  
g roups  a f t e r  t h e  fol lowing t r e a t m e n t s :  
a) H e L a  cells, cu l tu red  in flasks,  were in fec ted  w i th  
T r y p a n o s o m a  cruzi ,  Y s t ra in ,  me tacyc l i c  or b lood forms,  
us ing  f loa t ing  covers l ip  slides; 0.8 ml  of n u t r i e n t  m e d i u m  
(Eagle  m i n i m a l  m e d i u m  w i t h  2 %  i n a c t i v a t e d  calf  se rum)  

c o n t a i n i n g  10 ~tg, 50 ~tg or  100 a g / m l  of R e  7-1051 was 
a d d e d  and  t h e  f lasks were i n c u b a t e d  a t  37~ for 1, 2, 3 or 
4 days.  
b) Metacycl ic  forms of T r y p a n o s o m a  cruzi,  Y s t ra in ,  were 
i n c u b a t e d  a t  37 ~ for 6, 12 and  24 h in a n u t r i e n t  m e d i u m  
c o n t a i n i n g  100 ~xg/ml of Re  7-1051. The  pa ra s i t e s  were  
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