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Summary. IgG deposi ts  were ident i f ied in Disse 's  spaces of pa t i en t s  wi th  advanced  Symmers '  fibrosis consequen t  to 
sch is tosomal  infect ion.  

I n  chronic  h u m a n  schis tosomiasis ,  t he  hepa t ic  lobule is 
a lways involved  in pa thologica l  modif icat ions .  The 
pa tho logy  of t he  Disse 's  space,  recent ly  descr ibed 4, 
cor responds  to  the  capi l lar izat ion of hepa t ic  sinusoids s. 
I t  is charac te r ized  by  modi f ica t ion  of the  vascular  pole 
of hepa tocy t e s  including the  loss of regular  microvilli ,  
the  deposi t  of cell debr is  in the  Disse 's  space, t oge the r  
w i th  an amorphous  or f ibri l lar  depos i t  and an abn o rma l  
q u a n t i t y  of collagen bundles .  The sinusoidal  endo the l ium 
is o f ten  plur is t ra t i f ied.  A fine fibrillar layer  resembl ing  
a b a s e m e n t  m e m b r a n e  is found  b e n e a t h  the  endothe l ia l  
cells. All these  modif ica t ions  cor respond to  the  fo rmat ion  
of an abnorma l  barr ier  be tween  hepa tocy t e s  and  the  
blood circulat ion and  to  t he  a l te ra t ion  of hepa to -vascu la r  
exchanges  (figure I). 
The et iology of th is  modi f ica t ion  seems to  be re la ted  to 
t he  por ta l  blood,  the  pressure  and  the  qua l i ty  of which  
are progress ively  changed  dur ing  the  evolut ion  of the  
disease. I t  is k n o w n  t h a t  t he  progress ive  ar ter ia l iza t ion  
of hepa t i c  b lood circulat ion leads to a subs t an t i a l  in- 
crease of in t ras inusoidal  pressure  ~. This  fact  was supposed  
b y  Iber  ~ to  be able to cause laying down of collagen in 
t he  space of Disse. A t  the  same t ime,  numerous  sub- 
s tances  are secre ted  b y  worms  into the  por ta l  blood,  
subs tances  which  can be inert ,  tox ic  or ant igenic  s-10. 

The  p r e s en t  stud?- was u n d e r t a k e n  to  elucidate  if, besides 
t he  increase of na t ive  collagen and  cell debris,  exogenous  
subs tances  par t i c ipa te  in t he  filling of the  Disse 's  space, 
and  par t i cu la r ly  if subs tances  involved  in immunologica l  
reac t ions  can be ident i f ied.  Whi l s t  d i f ferent  depos i t s  in 
pathological  modif ica t ions  of renal  glomeruli  were ex- 
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Fig. 1. Pathological Disse's space in chronic human schistosomiasis. H, Hepatocyte; E, Endothelium; D, Disse's space; -->, Flattened 
vascular pole of hepatocyt e. x 19,500. 

Fig. 2. IgG deposits shown by anti-IgG peroxidase conjugate. H, Hepatocyte; E, Endothelium; D, Disse's space; -+, Flattened 
vascular pole of hepatoeyte, x 17,200. 
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t ens ive ly  s tudied ,  such  subs t ances  obse rved  in t he  Disse 's  
space  were no t  descr ibed.  
L ive r  biopsies  of p a t i e n t s  in fec ted  w i t h  Sch i s tosoma  
m a n s o n i  were col lected in Braz i l  and  in E g y p t .  Mater ia l s  
a n d  m e t h o d s  of h is to logica l  a n d  n l t r a s t r u c t u r a l  s tud ies  
were g iven  in an  ear l ier  p u b l i c a t i o n  s. Fo r  i m m u n o -  
e n z y m a t i c  e lec t ron  microscopic  s tudy ,  t he  t i ssue  was 
f ixed w i t h  4 %  p a r a f o r m a l d e h y d e  in cacody la t e  buf fe r  
(0.1 M; p H  7.4) w i t h  7 .5% sucrose, for  12 h a t  4~ Af te r  
w a s h i n g  in a so lu t ion  of 0.1 M cacody la t e  and  0.2 M 
sucrose,  6 [~m c r y o t o m e  sec t ions  were ob ta ined .  T h e y  
were i n c u b a t e d  w i t h  t he  a n t i - I g G  pe rox idase  c o n j u g a t e d  
s e rum ( I n s t i t u t  Pas teu r ) ,  d i lu ted  1 :10  in a 0.1 M phos-  
p h a t e  buf fe r  (pH 7.4), for 1 h a t  20~ a n d  r insed  in t he  
same  buffer .  E n d o g e n o u s  pe rox idase  a n d  a n t i - I g G  peroxi -  
dase  c o n j u g a t e  were d e m o n s t r a t e d  b y  d i a m i n o b e n z i d i n e  n .  
P o s t f i x a t i o n  was ach ieved  w i t h  o s m i u m  t e t r o x i d e  (1%) 
in 0.5 cacody la t e  buffer  (pI-t 7.4). Af t e r  d e h y d r a t i o n  
w i t h  e t h a n o l  a n d  i m p r e g n a t i o n  in Epoxy- res in ,  t i ssues  
were s tud ied  b y  e lec t ron  microscope.  
The  specif ic i ty  of the  i m m u n o - e n z y m a t i c  r eac t ion  was 
con t ro l l ed  by :  1. de t ec t ion  of endogenous  pe rox idase  in 
sec t ions  n o t  i n c u b a t e d  w i t h  t he  a n t i - I g G  perox idase  
c o n j u g a t e ;  2. i n c u b a t i o n  of sect ions  w i t h  a s e rum wi th  

no  specific a n t i - I g G  r e a c t i v i t y ;  3. i n h i b i t i o n  of endogenous  
pe rox idase  12. 
As d e m o n s t r a t e d  on  f igure 2, e lec t ron  dense  depos i t  
co r re spond ing  to  perox idase- labe l led  a n t i - I g G  s e r u m  was 
obse rved  : 1. in  m e m b r a n e s  of t he  va scu l a r  pole of hepa to -  
cy tes ;  2. ins ide t he  b r o a d e n e d  Disse 's  space  loaded  w i t h  
a m o r p h o u s  of f ibr i l lar  depos i t s ;  3. on  b o t h  sides of endo-  
the l i a l  cells; 4. or~ t h e  f locular  depos i t s  of t he  s inusoidal  
side of endo the l i um.  
The  d e m o n s t r a t i o n  of t he  IgG depos i t s  in  t he  a b n o r m a l  
Disse 's  space  in h u m a n  schis tosomias is  shows t he  par t ic i -  
p a t i o n  of immuno log i ca l  r eac t ions  to  t h i s  pa tho log ica l  
a l t e ra t ion .  Pa tho log i ca l  depos i t s  of i m m u n e  complexes  
were d e m o n s t r a t e d  in t h e  k i d n e y  of p a t i e n t s  w i t h  chronic  
schis tosomias is  13, a n d  specific i m m u n e  complexes  were 
d e m o n s t r a t e d  in t he  b lood  in e x p e r i m e n t a l  and  in h u m a n  
schis tosomias is  ~ The  IgG  depos i t  in  t h e  Disse 's  space 
m a y  be  a n o t h e r  a spec t  of t he  same  p h e n o m e n o n .  
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Summary. F l u o r e n o n e  ox ime is m e t abo l i z ed  in v ivo  in t he  r a t  to  p h e n a n t h r i d i n o n e  wh ich  is exc re ted  in t he  ur ine.  The  
s t r u c t u r e  of t he  m e t a b o l i t e  ha s  been  d e t e r m i n e d  b y  compar i son  of c h r o m a t o g r a p h i c  a n d  spec t ra l  p roper t i e s  of t he  
me t abo l i t e s  w i t h  a u t h e n t i c  p h e n a n t h r i d i n o n e .  

Ox imes  are fo rmed  b y  m a m m a l i a n  l iver  sys t ems  as 
m e t a b o l i c  p r o d u c t s  of p r i m a r y  a l ipha t i c  amines  2-4. The  
ox imes  h a v e  been  cha rac t e r i zed  as be ing  me tabo l i ca l ly  
iner t ,  a l t h o u g h  t h e y  are suscep t ib le  to  n o n - e n z y m a t i c  
hydro lys i s ,  f o rming  t he  co r r e spond ing  ke tone  s, 5. I n  v i t ro  
s tud ies  w i t h  l iver  h o m o g e n a t e s  i nd i ca t ed  t h a t  these  
func t iona l i t i e s  are r educed  b y  hepa t i c  c y t o c h r o m e  P-450- 
d e p e n d e n t  r educ tases  to  yield h y d r o x y l a m i n e s  and  
amines ,  a l t h o u g h  t h i s  appea r s  to  be  a v e r y  ineff ic ient  
b i o t r a n s f o r m a t i o n  p a t h w a y  8, ~. 
W e  wish  to descr ibe  a new rou te  for ox ime  de t ox i ca t i on  
i n v o l v i n g  i ts  r e a r r a n g e m e n t  to  a n  amide .  F l u o r e n o n e  
oxime,  1, was  a d m i n i s t e r e d  i.p. (600 mg/kg)  to  r a t s  and  
u r ine  col lected over  sod ium f luor ide  (presen t  as a pre-  
se rva t ive )  for 48 h. Ur ine  samples  were e v a p o r a t e d  to  
d ryness  a n d  e x t r a c t e d  w i t h  c h l o r o f o r m : m e t h a n o l  (9: 1). 
The  e x t r a c t  was  evapora t ed ,  t h e  c o n c e n t r a t e s  spo t t ed  
on to  TLC pla tes ,  a n d  s e p a r a t i o n  of c o m p o n e n t s  ach ieved  
in selected so lven t  sys t ems  ( table  1): P h e n a n t h r i d i n o n e ,  
2, was  ident i f ied  as a m e t a b o l i t e  of 1, b y  compar i son  of 
t h e  TLC b e h a v i o r  of t he  u r i n a r y  e x t r a c t  c o m p o n e n t  w i t h  
a n  a u t h e n t i c  sample  of 2, p r e p a r e d  b y  es t ab l i shed  
m e t h o d s  s. Rf va lues  of t he  m e t a b o l i t e  were iden t ica l  to  

1 2 

t hose  of pure  2, as d e t e r m i n e d  us ing  3 d i f fe ren t  so lven t  
sy s t ems  and  3 d i f fe ren t  s t a t i o n a r y  s u p p o r t s  ( table  1). To 
f u r t h e r  e s t ab l i sh  t he  m e t a b o l i t e  s t ruc tu re ,  t he  areas  w i t h  
spots  were t h e n  sc raped  off, e lu ted  w i t h  a smal l  vo lume  
of c h l o r o f o r m : m e t h a n o l  (9: 1) a n d  sub j ec t ed  to f u r t h e r  
analys is .  The  i d e n t i t y  of t he  m e t a b o l i t e  was  co r robo ra t ed  
b y  d e t e r m i n i n g  i ts  UV,  f luorescence a n d  mass  spec t r a  
w h i c h  were iden t ica l  to  a u t h e n t i c  p h e n a n t h r i d i n o n e  
( table  2) which  h a d  been  s imi la r ly  c h r o m a t o g r a p h e d .  
The  reac t ion ,  exempl i f ied  b y  t he  conve r s ion  of f luorenone  
ox ime to  p h e n a n t h r i d i n o n e ,  is well e s t ab l i shed  in chemica l  
sys tems ,  and  is a n  example  of t he  B e c k m a n  r ea r r ange -  
m e n t .  I f  a para l le l  is d r a w n  b e t w e e n  t h e  chemica l  and  
m e t a b o l i c  reac t ion ,  i t  m a y  be p o s t u l a t e d  t h a t  t h e  m e t a -  
bolic process  is i n i t i a t ed  b y  c o n j u g a t i o n  (esterif icat ion) 
of t he  ox ime ( forming 3) 8. E n z y m a t i c  es te r i f ica t ion  of 
N - h y d r o x y  c o m p o u n d s  ha s  been  we l l - documen ted  9. I n  
chemica l  sys tems ,  such  es te r i f ica t ion  is k n o w n  to fac i l i ta te  
loss of t he  ox imino  h y d r o x y l  group,  t r i gge r ing  m i g r a t i o n  
of c a r b o n  (genera t ing  i n t e r m e d i a t e  4), and  e v e n t u a l  
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