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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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Principle and optimal test conditions. T h e  s p l i t t i n g  of 
P - n i t r o p h e n y l p h o s p h a t e  b y  p h o s p h a t a s e  a c t i v i t y  a t  a lka-  
line p H  resu l t s  in t he  l i be ra t ion  of yel low p - n i t r o p h e n o -  
late, and  t h e  increase  in e x t i n c t i o n  a t  405 m F  is r ecorded  
as a f unc t i on  of t ime.  A t  th i s  w a v e l e n g t h  p - n i t r o p h e n y l -  
p h o s p h a t e  ha s  a negl ig ib le  e x t i n c t i o n L  

The  r e l a t i on  b e t w e e n  p H  a n d  e x t i n c t i o n  coeff ic ient  of 
P -n i t ropheno l  a t  405 m F  is s h o w n  in F igu re  t .  T h e  p-  
n i t r o p h e n o l  is a well  k n o w n  p H  ind ica tor ,  w i t h  p K  = 7.15 
at  25oca0; t he  e x t i n c t i o n  coefficie.nt is t he re fo re  p H -  
d e p e n d e n t  a n d  i ts  v a l u e  for t he  ca l cu la t ion  of the  h y d r o -  
lyzed p - n i t r o p h e n y l p h o s p h a t e  is t a k e n  in acco rdance  
With t h e  p H  of t h e  e n z y m a t i c  tes t .  

O p t i m a l  cond i t i ons  for t h e  t e s t  were i n v e s t i g a t e d  for  
r a t  k i d n e y  p h o s p h a t a s e .  T he  effects  of s u b s t r a t e  concen-  
t r a t i on  a n d  p H  on  e n z y m e  a c t i v i t y  are s h o w n  in F igu re  2. 
M a g n e s i u m  c o n c e n t r a t i o n  is n o t  c r i t ica l :  a n  o p t i m a l  a n d  
Constant  a c t i v i t y  is o b t a i n e d  for a c o n c e n t r a t i o n  r a n g e  
be tween  1.5-10-* m M  a n d  1.2 m M .  

Accord ing  to  t h e s e  d a t a  t h e  r e a c t i o n  m i x t u r e  for  t h e  
p h o s p h a t a s e  t e s t  c o n t a i n s :  

Volume Final 
ml concentration 

mM 

20(} mM glycine buffer, pH 10.4 0.500 I00 
1,5 mM MgSOa 0.10o 0.15 
150 mM Na p-nitrophenylphosphate 0.t00 t5 
EnZyme solution 0.010 or more 
Water to 1.000 

The  t e s t  is car r ied  o u t  in  t he  cell (1 cm l igh t  p a t h )  of 
t he  r eco rd ing  p h o t o m e t e r ,  e q u i p p e d  w i t h  a t h e r m o -  
r egu la t ed  cell ho lder ,  a t  25°C; w a v e l e n g t h  is 405 miz. 

Results. Figure  3 r ep re sen t s  t h e  c h a r t  of a n  assay,  
Showing the  a p p a r e n t  zero o rde r  of t h e  r e a c t i o n  a n d  t he  
p r o p o r t i o n a l i t y  of t he  r a t e  to  t he  e n z y m e  q u a n t i t y .  

The  sp l i t t i ng  of 1 tzmole of s u b s t r a t e  co r r e sponds  in t h e  
above  cond i t i ons  to  a n  e x t i n c t i o n  c h a n g e  (AE) of 18.0. 

Accord ing  to  r e c o m m e n d a t i o n s  of t h e  I n t e r n a t i o n a l  
U n i o n  of B i o c h e m i s t r y  n ,  e n z y m e  a c t i v i t y  is b e s t  ex-  
pressed as ~zmoles of  t r a n s f o r m e d  s u b s t r a t e  pe r  rain.  I n  
order  to  o b t a i n  the  tzmoles /min of h y d r o l y z e d  p -n i t ro -  
P h e n y l p h o s p h a t e  t h e  A E / m i n  is mu l t ip l i ed  b y  0.055. 

A c o m p a r i s o n  of t he  a b o v e  p rocedu re  w i t h  t e s t s  us ing  
.g lycero l - l -phospha te  or  g lyce ro l -2 -phospha te  as s u b s t r a t e  
is s h o w n  in  t h e  Table .  

Activity of rat kidney phosphatase on p-nitrophenylphosphate, 
glycerol-l-phosphate and glycerol-`2-phosphate. The same enzyme 
preparation was tested for phosphatase activity at pH 10.2 with the 
three substrates. Activity with glycerol-phosphates was measured 
from the phosphate liberation in the following reaction mixtures at 
25°C: glycine buffer 100 raM; magnesium chloride 1.1 raM; sub- 
Strate 15 mM; enzyme solution. Samples for phosphate analysis 
Were collected at zero time and after 10 and 20 rain. Activity with 
#'nitrophenylphosphate was measured by the optical technique 

described 

Snbstrate Activity 
(Izmoles/min/g wet weight) 

P-Nitrophenylphosphate 9.2 
Glycerol- 1 -phosphate 0.8 
Gtycerol-`2-phosphate `2.4 

cm-~mM-I 

m 

g 

N 

Fig. 1. Extinction coefficient of p-nitrophenol in function of pH. 
Conditions of measurement: p-nitrophenol 0.05 mM in 100 mM 

glycine, adjusted with NaOH at the pH values indicated. 
41)5 ml£-I cm cell. 

&E/min 
0.] A B 

Sub~.tP~te mM 
Fig. '2. Effect of substrate concentration (A) and of pH (B) on the 
activity of rat  kidney phosphatase. Test conditions are described in 
the text: variations of p-nitrophenylphosphate molarity or of pH 
are indicated in the Figure. The fraction of rat kidney homogenate 
is diluted l :5 with glycine buffer immediately before addition in 

the photometer cell: assay starts with enzyme, 25 I.tl. 
405 m~-l  cm eell-25°C. 

E Z ~  2°11l 

0.1 ~ l O p t  

Start ~ 1 Zmin 

Fig, 3. Optical measurement of rat kidney alkaline phosphatase. 
Test conditions are described in the text. The fraction of rat kidney 
homogenate is diluted 1:5 with glycine buffer immediately before 
addition in the photometer cell: assay starts with enzyme, 10, `20 or 

30 ~tt as indicated in the Figure. 
405 m[.~-I cm cell-25°C-chart speed: `20 toni/rain. 

la C. LONG, Biochemists' Handbook (Van Nostrand Co., Princeton 
1961), p. 50, 

n Report of the Commission on Enzymes of the I.U.B. (Pergamon 
Press, Oxford 1961), p. 8. 
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Discussion.  I n  v iew of t he  s h o r t  r eac t ion  t i m e  a n d  
d i rec t  con t ro l  of kinet ics ,  t he  descr ibed  c o n t i n u o u s  op t i ca l  
p rocedu re  for  p h o s p h a t a s e  e s t i m a t i o n  p r e sen t s  i m p r o v e d  
accu racy  w i t h  respec t  to  d i s con t inuous  s a m p l i n g  m e t h o d s ,  
a n d  a p p e a r s  p a r t i c u l a r l y  su i t ab l e  for k ine t ic  s tudies .  T h e  
r e m a r k a b l e  s impl ic i ty  of t h e  d e t e r m i n a t i o n  f u r t h e r m o r e  
enab les  m e a s u r e m e n t s  of h igh  prec is ion  a n d  rep roduc i -  
b i l i ty  to  be  ob t a ined ,  

T h e  t e s t  c an  be  ca r r i ed  o u t  a t  a l l  p H  va lues  in  t h e  
a lka l ine  range,  p r o v i d e d  t h a t  t h e  a p p r o p r i a t e  e x t i n c t i o n  
coeff ic ient  for  t h e  l i be r a t ed  p - n i t r o p h e n o t  is used.  

Zu s a m m en f a s s u n g .  E i n  kon t inu i e r l i ches  op t i sches  Mess- 
v e r f a h r e n  fiir die B e s t i m m u n g  der  a lka l i schen  Phospha -  
t a se  m i t  p - N i t r o p h e n y l - p h o s p h a t  als S u b s t r a t  wi rd  aus- 
f i ihr l ich  besch r i eben .  Das  V e r f a h r e n  wi rd  zur  Bes t im-  
m u n g  de r  a lka l i schen  P h o s p h a t a s e  in  der  R a t t e n n i e r e  
a n g e w a n d t .  

F. MELANI a n d  A. GUERRITOR]~ 

I s t i tu to  di  Chimica  Biologica delI 'Universi t~ di 
Firenze  (Italy),  A p r i l  17, 1964. 

Ophthalmoscopy of Pigeons Using 
Transillumination 

T h r o u g h  t h e  i n v e n t i o n  of t he  d i rec t  o p h t h a l m o s c o p e  
b y  HELMHOLTZ 1, a n d  i t s  s u b s e q u e n t  i m p r o v e m e n t  b y  
GULLSTRAND e t a l . * ,  t h e  c e n t r a l  a reas  of t he  f u n d u s  a re  
ab le  to  be  e x a m i n e d  easily.  However ,  on ly  w i t h  l a rge  
pup i l  sizes are  t h e  a reas  of t h e  p e r i p h e r a l  f u n d u s  conve-  
n i e n t l y  obse rved .  Th i s  is espec ia l ly  t r ue  in h u m a n  sub-  
j ec t s  whose  pupi l s  are  d i l a t ed  c o n v e n i e n t l y  to  6 m m  in 
d i ame te r ,  or more .  However ,  o p h t h a l m o s c o p i c  e x a m i n a -  
t i on  of a b i rd  is no t  as easi ly  accompl i shed .  The  pupi l  is 
n o r m a l l y  smal l  and ,  as t h e  iris is ske le ta l  muscle ,  c a n n o t  
be  en l a rged  b y  t he  usua l  ad rene rg i c  b lock ing  agen ts .  
Consequen t ly ,  poisons  such  as n ico t ine  or  s imi la r  gang-  
l ionic  or  n e u r o m u s c u l a r  b l o c k i n g  a g e n t s  m u s t  be  em-  
p loyed  w i t h  some  r i sk  to  t h e  life of t h e  a n i m a l  a t  concen-  
t r a t i o n s  w h i c h  p roduce  m a x i m a l  d i la t ion .  A t  bes t ,  t hese  
p roduce  a p u p i l l a r y  d i l a t ion  of 5 ram.  

Most  i nd i r ec t  o p h t h a l m o s c o p e s  a n d  camera s  are  de-  
s igned  for l a rger  p u p i l l a r y  ape r tu res ,  or  even  w h e n  pup i l  
size is i m m a t e r i a l ,  as w i t h  t he  Zeiss f u n d u s  camera ,  
a n n o y i n g  co rnea l  l igh t  ref lexes are  p resen t .  W e  h a v e  
deve loped  a d i f f e ren t  m e t h o d ,  w h i c h  we be l ieve  to be  
useful  for  b o t h  e x a m i n a t i o n  a n d  p h o t o g r a p h y  of b i rds  
a n d  poss ib ly  o t h e r  sma l l  a n i m a l s  w i t h  eyes  on  o p p o s i t e  
sides of t h e  head .  Th i s  m e t h o d  is ind i rec t ,  t r a n s v e r s e  
i l l u m i n a t i o n  a n d  is a n  a d a p t i o n  of t hose  m e t h o d s  used  
on  h u m a n s  b y  STEVENSON a a n d  o the r s  * where  t h e  i l lumi-  
n a t i n g  l igh t  is p l aced  in t he  m o u t h  or nose. 

B o t h  eyes  of t h e  a n i m a l  are d i l a t ed  ( a l t hough  t h i s  need  
n o t  be to  a m a x i m a l  degree) b y  a n  a p p r o p r i a t e  cycloplegic 
a g e n t  4, a f t e r  wh ich  t h e  h e a d  is he ld  f i rmly  b y  some  t y p e  
of holder .  B o t h  eyel ids  a re  t a p e d  open  to  p r e v e n t  b l i nk ing  
b u t  t h e  n i c i t a t i n g  m e m b r a n e  is lef t  free. A b r i g h t  l ight ,  
s u c h  as t h a t  f rom a n  o r d i n a r y  d i s sec t ing  l amp,  is focused 
o n t o  t h e  pup i l  of one eye. (Su i t ab le  p r e c a u t i o n s  shou ld  be  
t a k e n  to  p r e v e n t  o v e r h e a t i n g  t h e  eye, w i t h  s u b s e q u e n t  
c a t a r a c t  fo rmat ion . )  W i t h  th i s  l igh t  p rope r ly  pos i t ioned  
to  fall  on  t h e  pupi l ,  t h e  oppos i te  eye is i l lumi i i a ted  b y  
t h e  l igh t  pass ing  t h r o u g h  t he  head .  

T h e  eye of t he  o b s e r v e r  is b r o u g h t  up  to  t he  t r a n s -  
i l l u m i n a t e d  eye  a n d  t h e  e n t i r e  g lobe  can  be  seen  clearly,  
i n c l u d i n g  t h a t  a r ea  b e h i n d  t h e  p e c t e n  usua l ly  s h a d o w e d  
b y  t h e  i l l u m i n a t i n g  l i gh t  f rom c o n v e n t i o n a l  o p h t h a l m o -  
scopes.  Also, t h e  l igh t  ref lex a r o u n d  t h e  fovea  is n o w  re-  
ve r sed  a n d  t h e  fovea  shows  u p  as a d a r k  di f fusely  g r a n u l a r  
area.  

T h e  e x a m i n a t i o n  shou ld  be c o n d u c t e d  in  a da rkened  
room,  a n d  a shield  to  p r e v e n t  l igh t  f rom t h e  l a m p  f rom 
s t r a y i n g  i n to  t h e  o b s e r v e r ' s  eye is also helpful .  No prac-  
t ice  is necessa ry ;  c o n t r a r y  to t h e i r  f i rs t  exper iences  us ing 
t h e  o r d i n a r y  o p h t h a l m o s c o p e ,  u n t r a i n e d  worker s  can  
m a k e  a good e x a m i n a t i o n  of t h e  eye on  t h e i r  f i rs t  a t t e m p t -  
C o n v e n t i o n a l  f u n d u s  c a m e r a s  will t a k e  e x c e l l e n t  pho to -  
g r a p h s  w h e n  t r a n s i l l u m i n a t e d  b y  a p rope r ly  t r iggered  
f lash lamp.  

A B 

Photographs of a pigeon's eye taken with a Noyori hand funduS 
camera approximately 40 min after producing a lesion with a Laser 
flash. In the center of each picture is the fovea with the lesion ira- 
mediately above i t .  A was taken using the built-in flash illumination 
of the camera. B was taken using a flash lamp focused on the pupil' 
of the opposite eye to transitluminate. In A the vessels of the 
choroidat circulation are quite prominent and there is a light reflex 
around the fovea. The lesion has very low contrast. In B the choroidal 
circulation is indistinct, the fovea has no light reflex and shows only 
as a diffuse dark granular mass, but the lesion has extremely high 

contrast. 
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