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I n c r e a s e  of  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  M o u s e  

One of t he  charac te r i s t i cs  of bac ter ia l  endo tox ins  is 
the i r  ab i l i ty  to  increase the  level of some enzymes  in 
d i f fe ren t  organs  of an imals  1-5. As descr ibed prev ious ly  s, 
and  also shown  here,  endo tox in  was  found  to  increase 
the  level of hap tog lob in  in mouse  serum.  This  is a ve ry  
sens i t ive  process,  and  i t  was  there fore  chosen  for t h e  
de tec t ion  of ve ry  smal l  a m o u n t s  of endo tox in .  

In  th is  paper ,  we show t h a t  mouse  serum,  a f te r  t r ea t -  
m e n t  w i th  r ivanol ,  was found  to  have  the  same ab i l i ty  
to  increase hap tog lob in  and  i n t e r ac t  w i t h  F-globulin,  
s imi lar ly  to  t he  bacter ia l  endotox in .  

Materials and methods. For  the  t r e a t m e n t  of mouse  
sera w i t h  r ivanol ,  t he  sera were  col lected f rom 2-4 m o n t h  
old C57B1 male  mice,  unless o therwise  indica ted .  The  
mice  were bled f rom the  eye, and  the  pooled  b lood of 
150-250 an imals  was  centr i fuged.  The  se rum ob ta ined  
was mixed  wi th  an  equal  vo lume  of 1 ~o r ivanol  (2-ethoxy-  
6: 9 -d iaminoacr id ine  lacta te)  solution.  The mix tu r e  was  
lef t  in ice for 5 min,  and  t h e n  cen t r i fuged  a t  30,000g for 
the  same per iod of t ime.  R e m o v a l  of t he  r ivanol  was  b y  
pass ing  the  clear s u p e r n a t a n t  ob ta ined  t h r o u g h  a co lumn 
of p o t a t o  s t a rch  7. This  f inal  solut ion,  free of r ivanol  - 
re fe r red  to  below as r i vano l - t r ea t ed  se rum - was  used 
in m o s t  of t he  expe r imen t s .  

R i v a n o l - t r e a t e d  sera were p repa red  s imi lar ly  also f rom 
h u m a n  (4 h e a l t h y  donors) ,  bovine ,  sheep,  rabb i t ,  h a m s t e r  
( inbred L S H / S S  and  r a n d o m - b r e d  GH strains) ,  and  r a t  
( inbred Lewis  and  r a n d o m - b r e d  C R / R A R  strains)  sera. 

The effect  of r i vano l - t r ea t ed  sera and  e n d o t o x i n  on 
hap tog lob in  concen t r a t ion  was  s tud ied  in inbred,  33-41- 
day-o ld  female  C57B1/6/Jax mice. The mice  were in jec ted  
i.v. w i t h  0.25 ml  of r i vano l - t r ea t ed  se rum or endo tox in ,  
and  in the  cont ro l  group w i t h  0 .01M p h o s p h a t e  buffer ,  
p H  7.4. The endo tox in  ( l ipopolysacchar ide  13 of S. typhi- 
murium) was purchased  f rom Difco Labora tor ies .  

The effect  of h u m a n  7S ~-globulin on the  h a p t o g l o b i n  
concen t r a t ion  in mice  was  also s tudied.  This  p ro te in  was 
pu rchased  f rom Mann  Resea rch  Labora tor ies ,  as a 100% 
pure  p repa ra t ion .  

E a c h  e x p e r i m e n t a l  g roup  was  composed  of 6-10 mice.  
The  mice  were  bled f rom the  eye 24 h a f te r  inject ion,  
t he  b lood of each an imal  be ing col lected in a sepa ra te  
tube .  The b lood samples  were  cen t r i fuged  in a cooled 
centr i fuge,  and  t h e  sera used for t he  e s t ima t ion  of 
hap tog lob in  accord ing  to  the  m e t h o d  of TARUKOSKI s. 
H u m a n  hemog lob in  was  used for t he  e s t ima t ion  of hap to -  
globin, and  the  resul ts  are expressed  as hemog lob in  
b ind ing  capac i ty  H b B C  per  100 ml  of serum.  

In  some exper iments ,  t h e  hap tog lob in  was  e x a m i n e d  
on po lyac ry l amide  e l ec t rophoreograms  s. ~0 

Results. Figure  1 shows t h a t  in jec t ion  of d i f fe ren t  dilu- 
t ions  of r i vano l - t r ea t ed  se rum of C57B1 mice increased 
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S e r u m  b y  E n d o t o x i n  a n d  b y  a S e r u m  F a c t o r  

s igni f icant ly  t he  hap tog lob in  concen t r a t i on  in t h e  se rum 
of the  rec ip ien t  mice.  H e a t i n g  for 10 rain a t  100°C did 
no t  decrease the  a c t i v i t y  of the  r i vano l - t r ea t ed  serum.  
Serum w i t h o u t  r ivanol  t r e a t m e n t  had  no effect  on the  
hap tog lob in  concen t ra t ion .  
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Fig. I .  The effect of r ivanol- t reated serum on the level of  hapto- 
globin in mice. Untreated serum (O); heated serum (0); rivanol- 
treated serum (D); heated rivanol-treated serum (I) .  Mean and 
95 % confidence interval; 6 mice per group. 
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Fig. 2. The effect of rivanol-treated sera from different species on 
haptoglobin content in mice. The results are expressed as percent 
of change, the control groups representing 100%. Mean and 95% 
confidence interval; 6 mice per group. 
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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  


