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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 .  

11 R.C. Graham and M. J. Karnovsky, Histochem. Cytochem. 14, 
291 (1966). 

12 W. Straus, J. tlistochem. Cytochem. 19, 682 (1971). 
13 F.P. Queiroz, E. Brits, R. Martinelli and H. Rocha, Am. J. trop. 

Med. Hyg. 22, 622 (1973). 
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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  
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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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fo rma t ion  of the  amide.  Fu r the rmore ,  such processes  are 
general ly  concer ted  10, so t h a t  if the  metabol ic  reac t ion  
proceeds  via  a s imilar  mechan i sm,  electrophil ic  in ter-  
med ia tes  such as those  genera ted  in react ions  following 
a ry lhyd roxy l amine  es ter i f icat ion 9 and cons idered  re- 
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sponsible  for el ici t ing toxic  or carcinogenic responses  
would no t  be expec ted  to  be formed.  
P a n  and  F le tche r  u have  repor ted  t h a t  subs t i t u t ed  
f luorenone oximes exh ib i t  an t i -neoplas t ic  ac t iv i ty ,  as 
ind ica ted  by  the i r  effect  on Walker  ca rc inosarcoma 256 
and  L-1210 leukemia.  Paral lel  ac t iv i ty  was found  wi th  
the  cor responding  phenan th r id inones ,  syn thes ized  f rom 
the  ox ime by  reac t ion  w i t h  po lyphosphor i c  acid. I t  now 
appears  t h a t  th is  paral lel  ac t iv i ty  be tween  these  s t ruc-  
tu ra l  i somers  m a y  no t  be for tui tous ,  b u t  r a t he r  resul ts  
f rom metabol ic  r e a r r a n g e m e n t  of the  oxime.  This pos- 
s ibi l i ty is being inves t iga ted .  

10 T. S. Stevens and W. E. Watts, in: Selected Molecular Re- 
arrangements, p. 52. Van Nostrand Reinhold Co., London 1973. 

11 H. Pan and T. L. Fletcher, J. med. Chem. 12, 822 (1969). 

Table 1. TLC Identification of phenanthridinone as a metabolite of 
fluorenone oxime 

Stationary support Solvent system R, oxim,~ Rfamia~ b 

Silica gelr Ethyl acetate: methanol : 
ammonia [85:10 : 5] 0.88 0.80 

Alumina a Chloroform : methanol 
[9:1] 0.05 0.29 

Polyanlide a Chloroform: methanol 
[9:1] 0.60 0.70 

a) Fluorenone oxime detected fluorometrically, b) Phenanthridinone 
detected fiuorometrically, c) E. Merck, Darmstadt, W. Germany. 
d) Eastman Chemical Co., Rochester, N.Y. 

Table 2. Spectral properties of metabolites of fluorenone oxime 

Property Characteristics 

U V  a , b 

F l u o r e s c e n c e a , b  

Mass spectrum e 

/tmax 337 nm and 323 nm 
Aex 323 nm; Aem 360 nm 
~ex 337 nm; &~ 360 nm 
Major bands : 
m/e 
149 (6.3) d 
!35 (26.7) 
120 (1.3) 
93 (100) 

a) All spectral characteristics of the metabolite corresponded to the 
properties of authentic phenanthridinone, b) Spectra recorded in 
chloroform:methanol (9:1) solution, c) All spectral bands with in- 
tensity equal to or greater than 1% of the base peak corresponded 
to the spectrum of authentic phenanthridinone which had been 
similarly chromatographed, d) % of relative abundance of base peak 
in parentheses. 

The  effect  of c l o m i p h e n e  c i trate  and e s t r a d i o l  on  b o d y  w e i g h t ,  v a g i n a l  corn i f i ca t ion ,  
and  u ter ine  w e i g h t  after c h r o n i c  t r e a t m e n t  of o v a r i e c t o m i z e d  rat s  1 
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Summary. Clomiphene reduced  the  b o d y  weight  gain of ovar iec tomized  rats to  a m u c h  greater  degree than  ex t rad io l  
did. Es t radio l  had  a more  p ronounced  effect  on vaginal  cornif icat ion and  uter ine  weigh t  t h a n  c lomiphene  did. 

Clomiphene  c i t ra te  (Clomid | is one of m a n y  ant ies t ro-  
gens which  possess weak  estrogenic  po t ency  3,16,17 and  have  
var ious  effects  on the  female  r ep roduc t ive  sy s t em 3, 4,14,15. 
One of t he  p rob lems  m eva lua t ing  the  mechan i sm of ac- 
t ion  of these  compounds  is compar ing  t h e m  to the  effect  
and  p o t e n c y  of the  na tu ra l  estrogens.  Depend ing  on the  
p a r a m e t e r  and  d o s e ,  these an t ies t rogens  m a y  be  more,  
less, or as effect ive as es t radiol  4, 5. In  addi t ion ,  some of the  
an t i es t rogens  appea r  to  have  effects  which  are qui te  dif- 
fe rent  f rom those  of estradiolS, 6. One effect  of es t radiol  is 
to  reduce the  b . w t  gain observed  in ovar iec tomized  r a t sL  
One series of an t ies t rogens  was r epor ted  to  be far more 
effect ive t h a n  es t radiol  in reducing ra t  b .wt  gain despi te  
i ts  weak u t e ro t roph ic  ac t iv i ty  s. 
We have  previous ly  r epor ted  t h a t  c lomiphene  was  far 
more  effect ive t h a n  estradiol  in increasing luminal  epi- 

thel ial  glycogenesis  in r a t  u te rus  6. One dose of c lomiphene  
was less effective t han  es t radiol  in increasing glycogen 
concen t r a t ion  b u t  3 doses of t he  drug were  as effect iveK 
Because of the  marked  difference in the  effects  of clomi- 
phene  and  es t radiol  on one u te r ine  sys tem,  i t  was  of in- 
te res t  to  inves t iga te  the  effects  of chronic t r e a t m e n t  on 
b .w t  gain and 2 o the r  sensi t ive indices of es t rogenic  
po tency-vag ina l  cornif ica t ion and  uter ine  wt .  The ex-  
p e r i m e n t  was conduc ted  in order  to  inves t iga te  fu r the r  
t h e  compara t i ve  es t rogenic i ty  of c lomiphene  and  es t ra -  
diol, and  to  de t e rmine  if c lomiphene  followed the  p a t t e r n  
of o the r  an t i es t rogens  which  have  a grea ter  effect  on b . w t  
t h a n  does estradiol .  
Materials and methods. Virgin female H o l t z m a n  ra t s  were  
housed 3 per  cage unde r  control led l ight ing (14 h light) 
and  t e m p e r a t u r e  (22 ~ condi t ions  and  allowed free access 


