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A N o v e l  Plate Assay Method for Amoebic ides  

For  the  in vitro a s s e s s m e n t  of t he  a c t i v i t y  of a m o e b i c i d a l  
drugs, l a b o r a t o r y  s t r a in s  of a m o e b a e  cu l t u r ed  in specia l  
media  t o g e t h e r  w i t h  a more  or less well  def ined  as soc ia ted  
bac te r ia l  flora,  h a v e  b e e n  wide ly  used.  A s u r v e y  of t h e  
var ious  t e c h n i q u e s  so fa r  k n o w n  was  r e c e n t l y  p u b l i s h e d  
by  CAVIERL 

Unless a g iven  amoeb ic ida l  c o m p l e t e l y  lacks  a n t i -  
bacter ia l  ac t iv i ty ,  i t  has  so far  been  di f f icul t  to  p rove  or  
di.sprove a d i r ec t  amoeb i c ida l  ac t ion ,  because  a mere  in-  

ibi t ion of bac t e r i a l  g r o w t h  m a y  also i m p a i r  t h e  v i a b i l i t y  
of the  a m o e b a .  Cons ide rab le  progress  in c u l t u r i n g  a m o e b a e  
and t he  a s say  of  amoeb ic ides  was  r e c e n t l y  ach i eved  w h e n  
it  was f o u n d  t h a t  a m o e b a e *  m u l t i p l y  on  a g a r  p la t e s  seeded 
and  p r e i n c u b a t e d  w i t h  su i t ab l e  bac te r i a .  

Methods. P h t e s  p r e p a r e d  in Pe t r i  d ishes  w i t h  s ter i le  
n u t r i e n t  a g a r  c o n t a i n i n g  0 .2% dex t rose  a n d  0 .7% t a b l e  
sal t  are  used t h r o u g h o u t .  Escherichia coli is i so la ted  f rom 
h u m a n  s tool  b y  passage  on  M a c C o n k e y ' s  a g a r  a n d  sus-  
pended  in s u i t a b l e  d e n s i t y  for  u n i f o r m l y  seed ing  t h e  a g a r  
plates,  Af te r  r e m o v i n g  excess f luid a n d  d r y i n g  t h e  sur face  
of the  agar ,  t h e  p l a t e s  are  i n c u b a t e d  a t  37°C for  24 h. 
The  p la t e s  are t h e n  exposed  - a f t e r  r e m o v i n g  t h e i r  cover  - 

t o  a n  u l t r av i o l e t  ge rmic ida l  l a m p  a t  a d i s t a n c e  of a b o u t  
30 cm for a pe r iod  suf f ic ien t  to  ki l l  t h e  b a c t e r i a  (6 h,  for 
example ) ,  or t h e  b a c t e r i a  m a y  be  ki l led b y  h e a t i n g  t h e  
p l a t e  to  60°C for 1 h in  a h o t  a i r  oven .  T h e  p la t e s  a re  t h e n  
r e a d y  for  i n o cu l a t i o n  b y  t h e  a m o e b a  in  t h e  c e n t r e  of t h e  
p l a t e  or  in  9 d i f fe ren t  foci wide ly  s e p a r a t e d  al l  over .  T h e  
p l a t e s  a re  t h e n  i n c u b a t e d  for  a f u r t h e r  24 h, d u r i n g  w h i c h  
per iod  t h e  g rowing  cu l t u r e  fo rms  a n  i nc rea s ing  a r e a  of 
macroscop ica l ly  a l t e red  sur face  f rom w h i c h  a m o e b a e  c a n  
be  i so la ted  in a b u n d a n c e .  T h e  d rugs  to  be  a s s a y e d  are  
d isso lved  in  t h e  desi red c o n c e n t r a t i o n  (1000 7/ml, for  
example )  in  s ter i le  w a t e r  or  o t h e r  su i t ab l e  s o l v e n t  misc ib le  
w i t h  w a t e r  a n d  h a v i n g  no  amoeb ic ida l  a c t i v i t y  (p ropy lene  
glycol,  for  example ) .  F i l t e r  p a p e r  discs a re  s o a k e d  in  t h e  
so lu t ion  a n d  p u t  a r o u n d  t h e  p l a t e  as  in  a n  a n t i b i o t i c  
s e n s i t i v i t y  tes t .  R e a d i n g s  of i n h i b i t e d  a m o e b i c  g r o w t h  
a n d  m i g r a t i o n  can  be  easi ly  m a d e  a t  va r ious  per iods  of 
i n cu b a t i o n .  

Results. T h e  a m o e b a e  m u l t i p l y  a n d  s p r e a d  a c t i v e l y ;  as 
t h e  t i m e  of  i n c u b a t i o n  increases ,  a n  eve r - en l a rg ing  a r e a  is 
fo rmed  w h i c h  is d i s t i n g u i s h e d  macroscop ica l ly  b y  i t s  
g r e a t e r  t r a n s p a r e n c y  (Figure  1). As t h e  ac t ive  a n d  mul t i -  
p ly ing  a m o e b a  will e v e n t u a l l y  cove r  t h e  whole  p la te ,  
i n h i b i t i o n  of a m o e b i c  g r o w t h  a n d  m i g r a t i o n  b e c o m e  
c lear ly  v is ib le  w i t h i n  a n  a rea  s u r r o u n d i n g  a disc impreg -  
n a t e d  w i t h  a n  amoebic ide .  I n  a t y p i c a l  e x p e r i m e n t  
(Figures  2 a n d  3) e m e t i n  is c lear ly  d e m o n s t r a t e d  to  be  
ac t ive ,  w h e rea s  pa romomycin , -  c h l o r t e t r a c y c l i n e  a n d  
s i g m a m y c i n  a re  devo id  of a n y  d i r ec t  a m o e b i c i d a l  ac t iv i ty .  
N o n e  of 16 o t h e r  d i f f e ren t  an t i b i o t i c s  i n h i b i t e d  t h e  
growLh of t h e  amoebae .  A n o t a b l e  e x c e p t i o n  was offered 
b y  s p i r a m y c i n  a n d  to a lesser e x t e n t  e r y t h r o m y c i n .  These  
two  an t ib io t ics ,  as well  as  ch lo roqu in ,  were  e f fec t ive  
a g a i n s t  t h e  amoeba .  
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Figure 2. Assay of amoebicides against the surface growth of the 
amoeba mentioned above. 40 h incubation in the presence of emetin 
(1), paromomycin (2), chlortetracycline (3) and sigmamycin (4). The 
amoeba was inoculated in the centre of the plate. Photographed by 

reflected light, 

Fig. lb 

SUrface growth of the amoeba repeatedly isolated from human stools 
COntaining E. histolytica. Cleared central area after 24 h (Figure la) 
and 40 h (Figure lb) incubation. The amoeba was inoculated in the 

centre of the plate. Photographed by reflected light. 

i M. R. CAVIEa, Ann. Pharm. Fran~aises 18, 583 (1960). 
Many strains oi amoeba could be cultivated with great success by 
the use of the method described. The strain reported under 'Re- 
sults' was repeatedly isolated from human stools containing E. 
histolytica. A detailed description of this strain, as well as the 
method of its isolation, is given in another paper 'A Novel Plate 
Method for Mass Culture of Amoebae' to be published elsewhere. 
It has been submitted to the Journal of the Egyptian Medical 
Association. 
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The cysticidal activity o/compounds. T h e  m e t h o d  m e n -  
t i oned  above  is used to  t e s t  t he  s ens i t i v i t y  of the  t r o p h o -  
zoi tes  of t he  a m o e b a  a n d  is no t  app l i cab le  for  cys t s  of t h e  
amoeba .  Cysts  of the  amoeba ,  however ,  a re  read i ly  ob-  
ta ined ,  a n d  in a b u n d a n c e ,  a f te r  48 h i n c u b a t i o n  a t  37°C. 

Sal ine is used  to  emul s i fy  t h e  cys t s  of t h e  a m o e b a  lying 
mot ion le s s  o n  t h e  sur face  of t h e  aga r  w i th  t h e  a id  of a 
p l a t i n u m  loop or  a s p r e a d e r  as  used  in t h e  p r e p a r a t i o n  of 
bac t e r i a l  vaccines .  T h e  s u s p e n s i o n  is t h e n  c e n t r i f u g e d  a t  
1000 R P M  for a few m i n u t e s  a n d  t h e  s u p e r n a t a n t  is t hen  
d iscarded .  F r e s h  sal ine is a d d e d  to  re -emuls i fy  t h e  cysts  
in  t h e  t u b e  for r ecen t r i fuga t ion .  Th i s  is r e p e a t e d  3-4 
t imes  or un t i l  t h e  s u p e r n a t a n t  sal ine becomes  perfec t ly  
clear.  On a g iven  cys t  suspens ion  (1,000,000 cys t s /ml ,  for 
example)  t h e  cys t i c ida l  power  of a t e s t  c o m p o u n d  in a 
g iven  c o n c e n t r a t i o n  (1/1000, for  example )  a f t e r  a k n o w n  
per iod  of exposu re  a n d  a t  a g i v e n  t e m p e r a t u r e  a n d  t h e  p H ,  
can  b e  d e t e r m i n e d .  A t  t h e  end  of t h e  exposure ,  t h e  cysts  
are  w a s h e d  in sa l ine  a n d  are t e s t e d  for v i a b i l i t y  b y  s ta in -  
ing a n d  cu l ture .  Cysts  t h a t  t a k e  the  s t a i n  (eosin 1/1000) 
are  cons idered  non-v iab le .  A l o o p f u l  of t h e  washed ,  ex- 
posed  cys ts  is also i nocu la t ed  on  a f resh w a r m  med i u m,  
p r e p a r e d  as usual ,  a n d  w a t c h e d  for g r o w t h  for 24-72 h 
before  g iv ing  a n y  r e p o r t  a b o u t  the  cys t ic ida l  power  of the  
c o m p o u n d .  

Growth stimulating substances. W h e r e a s  t h e  sp read  of 
t h e  a m o e b a  t o w a r d s  a disc i m p r e g n a t e d  w i th  an  amoeb i -  
cide is r e t a r d e d ,  i t  was n o t e d  t h a t  t h e  reverse  is t rue ,  i.e. 
t h e  s p r e a d  is acce l e ra t ed  t o w a r d s  a g r o w t h  s t i m u l a t i n g  
subs t ance .  

Fig. 3. Assay of amoebicides against the surface growth of the same 
amoeba in Figure ~. The amoeba was inoculated in many foci all over 
the plate marked by the opacities {due to bacterial growths). The 
plate was photographed by transmitted light. An 'inhibition zotie' 
is noted within an area surrounding 'emetine'. The sectors of 'sigm' 
(sigmamyein), 'olm' (oleandomycin), ' tetr '  (tetracycline) are devoid 
of any direct amoebicidal activity. The result was read here after 24 h 
incubation only, instead of 40 h as in Figure 2, because multifocat 
inoculation was used instead of the unifoeal central inoculation used 

in Figure ~. 

Rdsumd. U n e  nouvel le  m d t h o d e  de cu l tu re  d ' a m i b e s  
sur  p l aques  d ' a g a r  (Figure  1) es t  a v a n t a g e u s e m e n t  em- 
ployde ici en  v u e  de la dd tec t ion  r a p i d e e t  facile de Fac t ion  
a n t i a m i b i e n n e  d i rec te  des  composCs (F igures  2 e t  3). 

K. A. Y o u s s E r  

Ministry o/ Public Health, Cairo (Egypt), 
February 10, 1964. 

Cont inuous  Optical  De terminat ion  of 
Alkal ine  Phosphatase  1 

The  poss ib i l i ty  of a d i r ec t  a n d  c o n t i n u o u s  op t ica l  
m e a s u r e m e n t  of a n  enzymic  r eac t ion  r a t e  b y  record ing  
t he  f o r m a t i o n  Or d i s a p p e a r a n c e  of a c h r o m o g e n  w i t h  a 
record ing  p h o t o m e t e r  genera l ly  offers a d v a n t a g e s  in  
accuracy ,  precis ion a n d  r a p i d i t y  a n d  al lows a b e t t e r  con-  
t rol  of k ine t i c  b e h a v i o u r .  

A specia l  s u b s t r a t e ,  p h o s p h o r y l m o n o s a l i c y l a t e ,  was  
p roposed  for m e a s u r e m e n t  of p h o s p h a t a s e  a c t i v i t y  w i t h  
d i rec t  a n d  c o n t i n u o u s  opt ica l  m e t h o d s  z, ~ ; bu t ,  a t  a lka l ine  
pH ,  a su i t ab l e  s u b s t r a t e  for such  m e t h o d s  is also p -n i t ro -  
p h e n y l p h o s p h a t e ,  v e r y  c o m m o n l y  used for p h o s p h a t a s e  
a c t i v i t y  assayS-% 

In  t he  p r e s e n t  p a p e r  a c o n t i n u o u s  op t ica l  p rocedure  h)r  
t h e  d e t e r m i n a t i o n  of a lka l ine  p h o s p h a t a s e  w i t h  p -n i t ro -  
p h e n y l p h o s p h a t e  as s u b s t r a t e  is desc r ibed  in de ta i l ;  t h i s  
p rocedu re  h a s  b e e n  app l ied  to  r e sea rch  conce rn ing  t h e  
a d a p t a t i o n  of th i s  e n z y m e  in r a t  k i d n e y  7. 

Material and methods. T h e  p h o s p h a t a s e  source  was  a 
f r ac t ion  of r a t  k i d n e y  h o m o g e n a t e ,  p r e p a r e d  as follows: 
the  k i d n e y  was excised f rom the  a n a e s t h e t i z e d  r a t  an d  
i m m e d i a t e l y  h o m o g e n i z e d  in 10 Vol  of 300 m M  sucrose,  
2 m M  E D T A ,  10 m M  t r i e t h a n o l a m i n e  buffer ,  a t  p H  7.2; 

the  h o m o g e n a t e  was cen t r i fuged  a t  4000 g for  15 m i n  a n d  
the  s u p e r n a t a n t  f r ac t ion  used  as e n z y m e  p r e p a r a t i o n .  All 
o p e r a t i o n s  were car r ied  o u t  a t  1-3°C. 

p - N i t r o p h e n y l p h o s p h a t e  was a B .D .H.  p roduc t ,  gly- 
c e r o l - l - p h o s p h a t e  a n d  g lyce ro l -2 -phospha te  were S igma  
p r o d u c t s ;  o t h e r  chemica l s  were f rom B.D.H.  or Merck.  

P h o s p h a t e  was  d e t e r m i n e d  b y  t h e  F i ske  a n d  S u b b a r o w  
m e t h o d  8. Opt ica l  d e t e r m i n a t i o n s  were  ca r r ied  o u t  w i t h  a n  
E p p e n d o r f  r eco rd ing  photometer, o p e r a t i n g  w i t h  selected 
spec t ra l  l ines  f rom a m e r c u r y  l a m p  L 

1 This research is a contribution from the 'huprcsa Enzimologia' 
Group of the Italian Consiglio Nazionale delle Ricerche. 
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