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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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Fig. 1. HeLa cell culture infected with Trypanosoma cruzi, Y strain, incubated with Ro 7-1051, at a concentration of 100 [xg/ml, for 24 h, at 
37~ Note the rounding of the amastigote forms. Giemsa stain, x 500. Fig. 2. HeLa cell culture infected with Trypanosoma cruzi, Y strain. 
48 h incubation at 37~ with Ro 7-1051, at a concentration of 100 ~zg/ml. Note the karyorrhexis and lysis of the parasites within the host cell 
(arrows). Giemsa stain, x 500. Fig. 3. Control culture of HeLa cells infected with Trypanosoma cruzi, Y strain. Note the numerous, highly 
infected cells. Giemsa stain. • 500. Fig. 4. HeLa cell culture infected with Trypanosoma cruzi, Y strain (metaeyelic form, incubated with 
Ro 7-1051 at a concentration of 100 [zg/ml for 24 h at 37 ~ Incubation at 37 ~ for 4 days. Note the scarcity and degeneration of parasites 
(arrows). Giemsa stain, x 190. Fig. 5. Control culture of HeLa cells infected with Trypanosoma cruzi, Y strain. Incubated at 37 ~ for 4 days. 
Note the large number of infected cells, each cell containing numerous parasites. Giemsa stain, x 190. 

t h e n  cen t r i fuged  a t  2,500 r p m  for 15-20 min  an d  t h e  
pel le ts  b o t h  r e suspended  a n d  washed  in H a n k s - W a l l a c e  
so lu t ion  a n d  recen t r i fuged .  The  pel le ts  were a d d e d  to  
H e L a  cells, cu l tu red  in f lasks c o n t a i n i n g  f loa t ing  cover-  
slip slides, 1.5 ml  of n u t r i e n t  m e d i u m  w i t h o u t  t he  d rug  
was a d d e d  to each  f lask and  t he  flasks i n c u b a t e d  for 1, 2, 
3 or 4 days.  
Af ter  i ncuba t ion ,  the  slides were washed  w i t h  b a l a n c e d  
saline,  f ixed w i t h  Bou in ' s  so lu t ion  for 15 ra in  a n d  s t a i n ed  
w i t h  G iemsa  s ta in .  C0nt ro l  cul tures ,  w i t h o u t  t he  drug,  
were r u n  c o n c u r r e n t l y  a n d  a t  leas t  10 slide p r e p a r a t i o n s  
of each  e x p e r i m e n t a l  g roup  were se t  up. 
Results. W i t h i n  24 h of i n c u b a t i o n  (figure 1), t he  p r epa ra -  
t ions  f rom t h e  f i rs t  g roup  showed an  ear ly  t e n d e n c y  to  
r o u n d i n g  of t he  a m a s t i g o t e  forms,  a n d  a f t e r  48 h incu-  
b a t i o n  (figure 2), showed  pyknos is ,  k a r y o r r h e x i s  a n d  lysis 
of t he  paras i tes .  I n t e n s i t y  of effect  va r i ed  accord ing  to in-  
c u b a t i o n  t i m e  and  dosage of Ro 7-1051. 
Slide cu l tu res  p rev ious ly  t r e a t e d  w i t h  a dose of 100 ~g/ 
ml,  a n d  i n c u b a t e d  for 4 days,  showed  v e r y  few paras i tes ,  
t hose  p r e s e n t  be ing  h igh ly  degenera te .  
The  con t ro l  cu l tu res  showed  p l e n t y  of h igh ly  in fec ted  
cells w i t h  no signs of degene ra t i on  of cells or pa ra s i t e s  
(figure 3). 
The  in fec ted  cells f rom the  second group  p r e p a r a t i o n s  
(figure 4) c o n t a i n e d  fewer pa ras i t e s  c o m p a r e d  to t he  con-  
t ro ls  (figure 5) and  mos t  of these  pa ras i t e s  showed de- 
gene ra t ive  signs. The  i n t e n s i t y  of d e g e n e r a t i o n  va r i ed  
accord ing  to  t he  c o n t a c t  t ime  b e t w e e n  t he  pa ra s i t e  a n d  t h e  
drug.  

Discussion. Rich le  12 d e m o n s t r a t e d ,  in in fec ted  mice, t h a t  
Ro 7-1051 acts  on  T r y p a n o s o m a  cruzi  b y  p r o m o t i n g  com- 
p le te  d e s t ru c t i o n  of the  p s e u d o c y s t  form.  Similar ly ,  our  
resu l t s  show t h a t  th i s  2-n i t ro imidazole  d e r i v a t i v e  caused  
de le te r ious  effects on t h e  in t r ace l lu l a r  forms of t h e  pa ra -  
site, even  a t  a dose as low as 10 ~g/ml.  T h e  degene ra t i ve  
signs were s imi lar  to  those  descr ibed  b y  B r e n e r  16 in 
T r y p a n o s o m a  cruzi  in fec ted  ch ick  e m b r y o  t issue cu l tures ,  
in  w h i c h  the  a m a s t i g o t e  forms showed nuc lea r  pyknos i s  
an d  f r a g m e n t a t i o n  an d  e v e n t u a l  lysis, w h e n  s u b m i t t e d  to 
t h e  ac t ion  of n i t r o f u r a n  compounds ,  a n d  p h e n a n t h r i d i n e  
de r iva t ives .  
In  add i t ion ,  the  resu l t s  of t h e  p r e - i n c u b a t i o n  of t h e  m e t a -  
cyclic fo rms  w i t h  t h e  drug,  suggests  an  ac t ion  on  t h e  ex- 
t r ace l lu la r  forms of t h e  paras i te ,  b y  reduc ing  t h e  ab i l i ty  
of t h e  pa ra s i t e  t o  infec t  t h e  cell. 
Conclusion. The  d rug  Ro 7-1051 showed dele ter ious  effects 
on  t h e  in t r ace l lu l a r  fo rms  of T r y p a n o s o m a  cruzi,  repre-  
sen ted  b y  nuc lea r  pyknos is ,  f r a g m e n t a t i o n  an d  lysis of t he  
paras i tes ,  a t  doses as low as 10 ~xg/ml. A t  h igher  doses, up  
to  100 ~tg/ml, t h e  d rug  a p p e a r e d  to h a v e  no  h a r m f u l  effect  
on  t h e  cells, on ly  on  the  paras i tes .  Resu l t s  also sugges t  an  
ac t ion  of t h e  d rug  on t h e  ex t r ace l lu l a r  fo rms  of t h e  pa-  
rasi te ,  as d e m o n s t r a t e d  b y  t h e  r educed  ab i l i ty  of t he  
pa ra s i t e  to  infec t  t h e  cell. 

16 Z. Brener, Ann. trop. Med. Parasit. 60, 445 (1966). 
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Summary. Elec t ron  mic roscopy  of t he  l iver  of m e t h o t r e x a t e - t r e a t e d  psor ia t i c  p a t i e n t s  revea led  j u n c t i o n a l  a b n o r m a l i t i e s  
cons i s t ing  of d e t a c h m e n t  of de smosoma l  p l aques  b e t w e e n  hepa tocy te s .  M i t o c h o n d r i a  a n c h o r i n g  desmosomal  micro-  
f i l amen t s  were f r e q u e n t l y  noted .  

Whi le  s t u d y i n g  t he  f ine s t r u c t u r a l  changes  m t h e  l iver  
of a psor ia t i c  p a t i e n t  t r e a t e d  w i t h  t he  folic acid a n t a g o n i s t  
m e t h o t r e x a t e  (MTX),  a m a r k e d  a b n o r m a l i t y  of des- 
mosomes  was no ted .  The  lesion cons is ted  of t he  separa -  

t i o n  of j u n c t i o n a l  surfaces  an d  a c c u m u l a t i o n  of micro-  
f i l amen t s  a t  t he  cy top l a smic  aspec t  of d e s m o s o m a l  p laques .  
Of ten ,  a d j a c e n t  m i t o c h o n d r i a  a p p e a r e d  to  a n c h o r  t he  
mi c ro f i l amen t s  of desmosomes ,  be ing  in d i rec t  c o n t a c t  


