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S imi l a r  resu l t s  were  o b t a i n e d  w i t h  t h e  r i v a n o l - t r e a t e d  
sera  of o t h e r  s t r a i n s  of mice  (i.e. C3H/eB,  S W R ,  B A L B / c ,  
ICR,  S J L ] J  a n d  A K R ) .  I n  a d d i t i o n  to  t h e  r i vano l -  
t r e a t e d  mouse  se rum,  s imi l a r l y  t r e a t e d  r a t  s e r u m  h a d  
a n  i n t e n s e  effect,  t h a t  of r a b b i t  a n d  h a m s t e r  h a d  a 
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Fig. 3. Comparison of the ac t i v i t y  of r ivanol-treated serum wi th  
that  of endotoxin on elevation of haptoglobin concentration in sera 
of mice, Endotox in  (O);  r ivanol-treated serum (0). 
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Fig.  4. T h e  i n h i b i t o r y  effect  of h u m a n  7S y -g lobu l in  o n  the  a c t i v i t y  
of e n d o t o x i n  a n d  of r i v a n o l - t r e a t e d  s e r u m .  Di f fe ren t  c o n c e n t r a t i o n s  
of y-globulin were mixed with endotoxin - 0.1 [~g]injection (a) or 
with rivanol-treated AKR mouse serum at a ratio of 1:1 (b), and 
injected after standing for 15 min in the cold. Mean and 95% con- 
fidence interval; 6-10 mice per group. 

lesser effect,  whi le  t h e  r i v a n o l - t r e a t e d  sera  of sheep, 
b o v i n e  a n d  h u m a n s  showed  m a r g i n a l  a c t i v i t y  (Figure 2). 

Since a s imi l a r  ef fec t  to  t h a t  of t he  r i v a n o l - t r e a t e d  
m o u s e  s e r u m  on  h a p t o g l o b i n  c o n c e n t r a t i o n  was  o b t a i n e d  
b y  e n d o t o x i n  6, we s tud ied  t he  s imi l a r i t y  of these  2 
ma te r i a l s .  I t  is s h o w n  (Figure  3) t h a t  t h e r e  was a n  
iden t i ca l  r esponse  to  d i f f e ren t  a m o u n t s  of r i v a n o l - t r e a t e d  
serum,  a n d  to  endo tox in .  Th i s  e x p e r i m e n t  also showed  
t h a t  u n d i l u t e d  r i v a n o l - t r e a t e d  se rum h a d  t he  same  
effec t  as 0.4 t~g/ml endo tox in .  

T h e  b a c t e r i a l  e n d o t o x i n s  a re  s t rong  an t igens ;  i t  was 
the re fo re  of i n t e r e s t  to  ve r i fy  w h e t h e r  7S y-globul in  
i so la ted  f rom h u m a n  s e r u m  in te r fe res  w i t h  e n d o t o x i n  in 
i t s  e n h a n c i n g  effect  on  h a p t o g l o b i n  c o n c e n t r a t i o n  in 
mouse  serum.  F igure  4 a  shows  t h a t  y-globulin,  in jec ted  
t o g e t h e r  w i t h  0 . l  fxg endo tox in ,  r educed  t he  effect  of 
t h e  l a t t e r .  T h e  y-g lobul in  also reduced  t he  effect  of 
r i v a n o l - t r e a t e d  s e r u m  (Figure  4b) ,  i nd i ca t i ng  a f u r t h e r  
s imi l a r i t y  b e t w e e n  the se  2 ma te r i a l s .  

A t t e m p t s  f u r t h e r  to  cha r ac t e r i z e  t he  fac tor  p re sen t  in  
r i v a n o l - t r e a t e d  sera  r evea l ed  t h a t  i t  could  be p r ec ip i t a t ed  
b y  a s a t u r a t i o n  of 80% a m m o n i u m  su lpha te ,  and  w h e n  
f r a c t i o n a t e d  w i t h  e thano l ,  t he  h ighes t  a c t i v i t y  was 
recovered  in  t h e  s u p e r n a t a n t  a f t e r  50% (v/v) s a t u r a t i o n  
b y  e thano l .  The  fac to r  was also found  to  be  s t ab le  a t  p H  1. 

Discussion. The  resu l t s  desc r ibed  here  sugges t  t he  
p resence  of a l a t e n t  factor ,  s imi l a r  or ident ica l  to  a t  
leas t  one of t h e  bac t e r i a l  endo tox ins .  The  l a t ency  of the  
f ac to r  could be  a s s u m e d  to  be  due  to a b ind ing  of t he  
f ac to r  to  a p ro te in ,  w h i c h  is spl i t  a n d  d e n a t u r a t e d  b y  
r ivano l .  The  se lec t ive  ac t ion  of r i vano l  on pro te ins  was 
s h o w n  b y  Hof~Ej~I a n d  SMETANA 11, I t  is possible t h a t  
t h e  f ac to r  r ep re sen t s  a c o m p l e x  of e n d o t o x i n  and  ~-globu- 
lin, w h i c h  is fo rmed  d u r i n g  t he  process  of deg rada t ion  
of e n d o t o x i n  in t he  organismZ~. 

Rdsumd. L ' i n j e c t i o n  de s6rums  p r o v e n a n t  de diff6- 
r en t e s  souches  de souris,  a ins i  que de rats ,  de h a m s t e r s  
e t  de lapins ,  r e s p e c t i v e m e n t  t ra i t6s  au Rivanol ,  de m~me 
que  l ' i n j e c t i on  d ' e n d o t o x i n e  bac t6 r i enne  ~ des souris de 
souche  C57B1 a p o u r  effe t  d ' a u g m e n t e r  la c o n c e n t r a t i o n  
d ' h a p t o g l o b i n e  d a n s  le s6rum de ces derni&res. La  f rac t ion  
pur i f i6e  de 7S y-globul ines  s6riques h u m a i n e s  r6dui t  ce t  
effet.  
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I m m u n e  R e s p o n s e s  in  A m e b i a s i s  

Severa l  worker s  h a v e  i n v e s t i g a t e d  t he  a n t i g e n - a n t i b o d y  
r eac t ions  in  Entamoeba histolytical, 2. I n  t h e  p r e s e n t  
s tudy ,  a n  a t t e m p t  h a s  b e e n  m a d e  to  i l l u s t r a t e  t he  
a n t i g e n - a n t i b o d y  r eac t ions  in  E. histolytica b y  ind i r ec t  
h e m a g g l u t i n a t i o n  (HA) a n d  i m m u n o d i f f u s i o n  (ID) 
me thods .  T h e  a b o v e  t e c h n i q u e s  were e m p l o y e d  for  t h e  

d e t e c t i o n  of specific an t ibod ie s  in  t he  i m m u n e  r a b b i t  
s e rum a n d  in t he  sera  of 125 p a t i e n t s  w i th  s y m p t o m a t i c  
a n d  a s y m p t o m a t i c  infec t ions  of E. histolytica. Mono- 
bac t e r i a l  cu l tu res  of E. histolytica were g rown w i t h  
pen ic i l l i n - inh ib i t ed  r e s t ing  cell suspens ions  of Escherichia 
coll. The  choice  of E. coli as t he  bac te r i a l  assoc ia te  was  
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m a d e  because  of i t s  colonic  ecological  r e l a t i o n s h i p  w i t h  
E.  histolytica. 

Materials and methods. P r e p a r a t i o n  of a n t i g e n :  Mono-  
b a c t e r i a l  a m e b i c  cu l tu re s  were  g rown  in  Boeck  a n d  
D r b o h l a v ' s  egg-s lan t  m e d i u m  ~. All  an t igen ic  p r e p a r a t i o n s  
were  m a d e  accord ing  to  t h e  m e t h o d  desc r ibed  b y  KESSEL 
e t  al. ~. Con t ro l  a n t i g e n  f rom pen ic i l l i n - inh ib i t ed  E.  colt 
was  also s i m i l a r l y  t r ea t ed .  

P r e p a r a t i o n  of a n t i s e r u m :  4 r a b b i t s  were  i m m u n i z e d  
w i t h  m o n o x e n i c  E. histolytica an t igen .  One  con t r o l  r a b b i t  
was  also i m m u n i z e d  w i t h  E.  colt an t igen .  D u r i n g  t h e  
en t i r e  course  of i m m u n i z a t i o n  each  t e s t  a n i m a l  rece ived  
a t o t a l  v o l u m e  of 5 ml  of cells (4 x 10~/ml) in  4 in jec t ions .  
3 weeks  a f t e r  t he  las t  i n j e c t i o n  al l  t h e  a n i m a l s  were  b led  
to  d e a t h  a n d  t h e  s e r u m  w as  o b t a i n e d .  T h e  a n t i s e r u m  
was  m e r t h i o l a t e d  (1/10,000) a n d  s to red  a t  - - 2 0 ° C .  
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Fig. 1. Comparison of HA titers, a) Rabbit immunization schedule 
in weeks with HA reactivity of the antiserum, b) Percentages of 
HA reactiviW of the human sera. 
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Fig. 2. Diagrammatic representation of some of the typieai reactions 
on agar-gel diffusion. As, antiserum; Nab, nonabsorbed; Ag, antigen; 
E h, En~arnoeba histolytica; E. colt, Escherichia coli. 

T h e  a b s o r p t i o n  of E.  colt a n t i b o d i e s  f r o m  t h e  r a b b i t  
a n t i s e r u m  was  ca r r i ed  o u t  b y  t h e  m e t h o d  desc r ibed  
p rev ious ly  5. The  a n t i s e r u m  was  also exposed  to  t h e  
g r o w t h  m e d i u m  for  t he  a b s o r p t i o n  of a n t i b o d i e s  aga in s t  
a n y  of i t s  poss ib le  componen t s .  

I n d i r e c t  h e m a g g l u t i n a t i o n  t e s t  as descr ibed  b y  KES- 
SEL e t  al. 5, was  p e r f o r m e d  in  m i c r o t i t e r  p l a t e s  on  a l l  
t h e  sera.  H u m a n  t y p e  0 R h - p o s i t i v e  r ed  b lood  cells were  
t r e a t e d  w i t h  (11120,000) t a n n i c  ac id  so lu t ion  a n d  sen-  
s i t i zed  w i t h  ser ia l  d i l u t i ons  (1/5 to  1/80) of an t igen .  All  
t h e  sera  a n d  a p p r o p r i a t e  con t ro l s  were  t h e n  t e s t e d  for  
a n t i b o d i e s  w i t h  2 %  suspens ion  of sens i t ized  cells. 

A n t i g e n - a n t i b o d y  r eac t i ons  were s tud ied  b y  t he  
OUCHT~RLONY ~ p l a t e  m e t h o d .  A n t i g e n  ( i /10)  d i l u t i o n  
was  p l aced  in  t h e  c e n t r a l  wel l  a n d  was  a l lowed to  diffuse 
a n d  r e a c t  w i t h  t h e  a n t i s e r a  in  t h e  p e r i p h e r a l  wells. All  
t h e  125 h u m a n  sera  s amp le s  were  t e s t ed  for  t h e  d e t e c t i o n  
of an t ibod ies .  H u m a n  sera  f r o m  t h e  non - in f ec t ed  cont ro l s ,  
a long  w i t h  t he  a b s o r b e d  a n d  n o n a b s o r b e d  r a b b i t  sera,  
were also s imi l a r ly  t r ea ted .  

Results. The  E.  histolytica a n t i g e n  showed  specif ic  
s e n s i t i v i t y  in t he  d e t e c t i o n  of a n t i b o d i e s  f r o m  t h e  h u m a n  
sera  samples .  T i t e r s  a t  h i g h  a n d  low level  were  eas i ly  
de t ec t ab le .  T h e  h i g h e s t  t i t e r s  were  o b t a i n e d  w i t h  r a b b i t  
a n t i - E ,  histolytica se rum.  F igu re  1, a a n d  b shows  t h e  
c o m p a r a t i v e  d a t a  on  h e m a g g l u t i n a t i o n  r e a c t i v i t y  of t h e  
r a b b i t  a n d  h u m a n  i m m u n e  sera.  T h e  r a b b i t  i m m u n e  
s e r u m  gave  a fa i r ly  h i g h  H A  r e a c t i v i t y  (8192) a t  t h e  
end  of t he  6 th  week  of t h e  i nocu l a t i on  schedule  a n d  t h i s  
r e m a i n e d  more  or  less c o n s t a n t  t i l l  t h e  end  {9 weeks).  
T h e  h i g h e s t  t i t e r s  o b t a i n e d  in t h e  h u m a n  sera  s amp le s  
were  a r o u n d  (2048) in  a b o u t  10% of cases.  T h e  H A  
t i t e r  of 1024 was  o b t a i n e d  in 6 0 %  of  h u m a n  sera  samples .  
T h e  r e m a i n i n g  30% showed  t i t e r s  in  t h e  r a n g e  of 128. 
T h e  non - in fec t ed  con t ro l s  showed  t i t e r s  b e t w e e n  8 a n d  16. 

F igu re  2, a, b, c a n d  d shows t h e  d i a g r a m m a t i c  re- 
p r e s e n t a t i o n  of some  of t h e  cha rac t e r i s t i c  resu l t s  on  I D  
tes ts .  I n  t h e  m a j o r i t y  of h u m a n  sera  samples ,  4--5 c lear  
c u t  b a n d s  were  d e t e c t a b l e  (F igure  2a).  T h e  n o n a b s o r b e d  
r a b b i t  a n t i s e r u m  gave  ce r t a i n  p rec ip i t i n  b a n d s  wh ich  
were to  some e x t e n t  iden t i ca l  w i t h  h u m a n  sera  s amples  
in  some cases (Figure  2b).  The  E.  colt a n t i g e n  was  
r e spons ib le  for 2 b r o a d  b a n d s  a n d  1 n a r r o w  arc in  t h e  
con t ro l  r a b b i t  a n t i - E ,  colt se rum,  in  t he  n o n a b s o r b e d  
an t i -E ,  histolytica se rum a n d  also in 2 sera  s amp le s  f r o m  
the  p a t i e n t s  (F igure  2 c). F i g u r e  2 d i l l u s t r a t e s  t h e  sepa ra -  
t i on  of p r ec ip i t i n  b a n d s  in t h e  n o n a b s o r b e d  r a b b i t  s e r u m  
aga in s t  E. colt a n d  E. histolytica an t igens .  The  a n t i b o d i e s  
were d e t e c t a b l e  b y  t h e  I D  t e s t s  in  al l  t h e  H A  pos i t ive  
sera.  The  en t i r e  s p e c t r u m  of p r ec ip i t i n  b a n d s  obse rved  
in t h e  I D  t e s t s  r a n g e d  f rom s o m e w h a t  u n r e s o l v e d  l ines 
to  c lear  cu t  b a n d s  showing  r eac t i ons  of p a r t i a l  to  com-  
p le te  i den t i t y .  

Discussion. T h e  resu l t s  i n d i c a t e  t h a t  E.  histotytica 
essen t i a l ly  h a s  a m u l t i p l e  a n t i g e n  sys tem.  A t  l eas t  4 -5  
d i f f e ren t  an t i gen i c  c o m p o n e n t s  or d e t e r m i n a n t s  are 
i nvo lved  in e l ic i t ing  t h e  i m m u n e  responses  in  amebias i s .  
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The resul ts  of t he  p r e s e n t  s t u d y  have  clear ly es tab l i shed  
t h a t  t he  a n t i g e n - a n t i b o d y  s y s t e m  in E. histotytica is 
specific a n d  can be rou t ine ly  used for  serological  d iagnosis  
of amebias is .  The  p r e s e n t  au tho r s  were  no t  able to  de t ec t  
more  t h a n  5 well  de f ined  bands ,  t h o u g h  numerous  o the r  
workers  have  r epo r t ed  up to  10 p rec ip i t in  b a n d s  by  the  
OUCHTE~LONY m e t h o d  ~-9. Var ious  reac t ions  of non-  
i d e n t i t y  and  some inexpl icable  b a n d s  and  spurs  were  
also de tec ted .  These pe rhaps  r ep re sen t  the  cross reac t ions  
of var ious  E. histolytica s t ra ins  which  are  d i s t r ibu ted  in 
na tu re  and  are respons ib le  for amebias is  s y m p t o m  com- 
plex.  The resul ts  are qu i te  sugges t ive  t h a t  ce r ta in  ant i -  
genic c o m p o n e n t s  of E. histolytica are respons ib le  for 
specific immunolog ica l  act ivi t ies ,  and,  as such, indi rec t  
h e m a g g l u t i n a t i o n  and  immunod i f fu s ion  t e s t s  can  be 
successful ly  e m p l o y e d  for t h e  de tec t ion  and  d e m o n s t r a -  
t ion  of an t ibod ies  in clinical  and  subcl inical  s y m p t o m s  
of E. histolytica infect ions.  The  above  v iew is also sup-  
po r t ed  b y  m a n y  s imilar  s tud ies  on serodiagnost ic  tech-  
n iques  for amebiasis~,*,l°, ~. 

ZusammenJassung. Immunolog i sche r  Nachweis  yon  
Am6bias is  gel ingt  auch  du tch  indi rekte  Hgmagglu t ina t ion  
und  durch  Gel-Diffusion.  
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I m m u n o d e p r e s s i v e  A c t i v i t y  o f  A d r i a m y c i n  i n  E x p e r i m e n t a l  I n f e c t i o n  o f  t h e  M o u s e  w i t h  N i p p o s t r o n -  
g y l u s  bras i l i ens i s  

I m m u n i t y  p h e n o m e n a  in he lmin th ia s i s  are caused  by  
complex  mechan i sms ,  some of which  are charac te r i s t i c  
of th is  t y p e  of disease.  An aspec t  of pa r t i cu la r  in te res t  
in in tes t ina l  he lmin th ias i s  is the  spon taneous  expuls ion  
of t h e  pa ras i t e s  by  the  hos t  (self-cure) which  occurs  some 
t ime  a f t e r  e s t a b l i s h e m e n t  of paras i tos is  as a resu l t  of an 
i m m u n i t y  response  1. 

A good mode l  for s t u d y  of self-cure is t h e  infect ion 
caused  by  Nippostrongylus brasiliensis in t h e  rat .  This  
infec t ion  is charac te r i zed  b y  the  p e n e t r a t i o n  of t he  la rvae  
t h r o u g h  the  s k i n ,  m ig ra t i on  in t he  b lood c i rcula t ion to  
t h e  h e a r t  and  t h e n  to  the  lungs,  and  even tua l l y  to t he  
in tes t ines  where  m a t u r a t i o n  of t he  pa ras i t e s  t akes  place. 

Af t e r  a ce r t a in  per iod the  paras i tes  are spon t aneous ly  
expel led  w i t h  an exponen t i a l  t y p e  m o v e m e n t  ~. 

I m m u n o d e p r e s s i v e  subs tances  like cor t icos teroids  and 
a n t i l y m p h o c y t i c  sera ~-4 in ter fere  in th is  p h e n o m e n o n  by  
s igni f icant ly  pro longing the  du ra t ion  of paras i tos is  which,  
therefore ,  cons t i tu t e s  a va l id  p a r a m e t e r  for e s t ima t ing  
the  i m m u n o d e p r e s s i v e  ac t ion  of drugs.  

W'ith t h i s  e x p e r i m e n t  we wished  to  inves t iga te  w h e t h e r  
ad r iamyc in ,  an a n t i t u m o u r  an th racyc l ine  antibiot icS,  6 
which  h a d  shown  i m m u n o d e p r e s s i v e  ac t i v i t y  on the  
p r i m a r y  a n t i b o d y  response  of  t he  mouse  to  sheep red 
b lood ceils 7, in ter feres  in the  hos t -pa ra s i t e  re la t ionsh ip  in 
e x p e r i m e n t a l  infect ion of the  mouse  wi th  N. brasiliensis. 

The mouse  is an a b n o r m a l  hos t  for N. brasiliensis. 
Never the less ,  t he  infec t ion  t akes  a course s imilar  to  t h a t  
obse rved  in t he  normal  host ,  a l though  t h e  i m m u n i t y  
react ions  are more  m a r ked  s. 

Material and methods. 3 groups of 60 Cobs Swiss a lbino 
mice were  in fec ted  s.c. w i th  300 larvae  of N. brasiliensis 
per  mouse  and  t h e n  t r e a t ed  i.p. w i th  ad r i amyc in  ( l s t  
group) w i t h  a da i ly  dose of 1 m g / k g  for t he  en t i re  du ra t ion  
of t h e  e x p e r i m e n t  and  w i t h  hydroco r t i sone  ace t a t e  
(2nd group) i.m. w i th  a dose of 25 mg/kg  on a l t e rna t e  
days.  The  3rd group,  wh ich  was  no t  sub jec ted  to  a n y  
t r e a t m e n t ,  se rved  as control .  

The resul ts  were  s ta t i s t i ca l ly  ana lyzed  wi th  the  non-  
pa rame t r i c  m e t h o d  of Krauska l -Wal l i s  and  mul t ip le  com- 
par isons were  conduc ted  by  means  of the  m e t h o d  proposed  
by  STEEL 9. 

Results. The d a t a  ob ta ined  are repor ted  in Table  I and 
the  resul ts  of the  s ta t i s t ica l  analysis  in Table II.  I t  can 
be observed  t h a t :  i .  In  the  infested animals  the number  
of in tes t ina l  paras i tes  reached a m a x i m u m  value a t  the  
7th day  and  then  gradual ly  decreased. 2. In  the  animals  

Table I. Number of worms per mouse (5 mice per group) 

Days after 3 5 7 10 I3 18 20 24 26 28 31 
infection 

Control 0 9 18 52 7 7 4 0 0 5 1 
0 0 8 8 7 1 2 1 1 0 3 
0 7 36 7 4 1 2 4 0 5 2 
0 20 16 2 10 2 5 4 3 3 1 
0 2 20 10 0 3 1 2 3 3 1 

Adriamycin 0 6 11 35 5 12 17 5 10 10 27 
0 19 10 14 19 10 I3 21 I9 13 14 
0 22 32 7 42 8 12 11 25 32 9 
0 18 7 6 8 34 17 19 6 8 96 . 
0 2 40 8 23 7 6 7 6 11 10 

Hydro- 0 0 9 73 47 27 23 32 17 16 38 
cortisone 0 6 27 10 66 37 26 73 28 38 20 
acetate 0 1 12 56 11 51 0 3I 18 18 14 

0 17 89 43 69 22 79 27 12 76 57 
0 11 63 22 19 45 46 17 65 14 19 
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