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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 .  
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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. 

x H. v. HELMHOLTZ~ Beschreibung sines Augen.Spiegels zur Unter" 
suchung der Nefzhau¢ in* lebenden A uge (FSrstner, Berlin 1851). 

2 For a critical review and history oi ophthalmoscopy see W. S. 
DUKE-ELDER, Text-Book o] ophtkalmology, Vol. II (MosbY, 
St. Louis 1937). 

8 N. STEVESSON, Brit. Med. J. 1, 379 (I893}. 
4 For the pigeon, we use several applications of a 10% cocaine sole" 

tion followed by several applications of a 1% nicotine solution. 
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Cer ta in  f ea tu res  are seen more  easi ly us ing  t h i s  m e t h o d  
t h a n  w i t h  c o n v e n t i o n a l  ones.  W e  h a v e  been  i n t e r e s t e d  to 
observe lesions p r o d u c e d  b y  p h o t o c o a g u l a t i o n .  S u c h  le- 
sions are  m u c h  more  v is ib le  b y  t r a n s i l l u m i n a t i o n .  F igu re  
A is a p h o t o g r a p h  of t h e  r e t i n a  showing  t h e  fovea  a n d  a 
lesion t a k e n  b y  t he  c o n v e n t i o n a l  d i r ec t  i l l u m i n a t i o n  
m e t h o d  ; F igu re  B is a p i c tu re  of t h e  s a m e  f ield u s ing  t h e  
same camera ,  b u t  t a k e n  b y  i nd i r ec t  i l l umina t ion .  A l t h o u g h  
ce r ta in  fea tures ,  such  as t he  choro ida l  vessels,  are n o t  
qui te  as c lear  in  t h e  l a t t e r  p h o t o g r a p h  due  to  t h e i r  de- 
creased c o n t r a s t ,  t h e  les ion  i tsel f  is m u c h  more  eas i ly  
visible,  n o t  o n l y  because  of i t s  own  h i g h e r  c o n t r a s t  w i t h  
respec t  to  t h e  o t h e r  fea tures ,  b u t  also because  t h e r e  is no  
l ight  re f lex  a r o u n d  t he  lesion to  m a s k  i ts  cha rac te r i s t i c s .  

W e  bel ieve  t h a t  th i s  m e t h o d  m a y  be  useful  in  t e a c h i n g  
and  genera l  l a b o r a t o r y  work  since i t  a l lows t h e  easy  ob-  
s e r v a t i o n  of t he  in te r io r  of t he  eye a n d  t h e  pec ten .  L i t t l e  
t r a i n i n g  a n d  e q u i p m e n t  a re  requ i red .  Th i s  m e t h o d  carl 
also b e  used  to  s u p p l e m e n t  o r d i n a r y  o p h t h a l m o s c o p i c  
e x a m i n a t i o n s  for t he  d e t e c t i o n  of  r e t i na l  lesions or  fea- 
tures  o rd ina r i l y  s h a d o w e d  b y  t he  pec ten .  

Rgsumd. U n e  nouve l l e  m 6 t h o d e  d ' e x a m e n  visuel  facile 
du  fundus  des o i seaux  es t  d~cr i te  iei, El le  ut i l ise la t r a n s -  
i l l u m i n a t i o n  de la t~te,  Ce t t e  m 6 t h o d e  r e n d  poss ib le  la 
p h o t o g r a p h i c  avec  des appa re i l s  co n v en t i o n n e l s .  El le  
n ' ex ige  pas  u n e  dex t~r i t6  speciale ,  e t  gr&ce he l l e ,  c e r t a inc s  
ca rac t6 r i s t i ques  p e u v e n t  8 t re  raises en  ev idence  d ' u n e  
facon  plus  n e t t e  q u ' a v e c  d ' a u t r e s  t e chn iques ,  

M. L. WOLBARSHT, P. E .  STOPP, 
a n d  J. E.  GOODSON 

Naval Medical Research Institute ~, Bethesda 
(Maryland USA),  March 31, 7964. 
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N o u v e a u  proc~d6  o r i g i n a l  de prf iparat ion  de 
ce l lu le s  v i v a n t e s  par  d i s s o c i a t i o n  du fo ie  de rat  

D a n s  des  I~.OtES an t~r i eu res  x-3, nous  a v o n s  d~cr i t  les 
p r i n c i p a u x  r6su l t a t s  des  r eche rches  quc  nous  a v o n s  
en t rep r i ses  sur  les m 6 t h o d e s  d ' i s o l e m e n t  de cel lules dibres~ 

p a r t i r  du  foie de ra t ,  
D a n s  u n e  p r emie re  s~rie de t r a v a u x  ~, nous  a v o n s  effec- 

tu6  u n e  6rude  c r i t i que  des  d i f f6ren tes  m 6 t h o d e s  qu i  
a v a i e n t  ~.t6 d6cr i tes  j u s q u ' ~  p r e s e n t  Et m o n t r ~  clue, seul,  
le proc6d6 de LONGMUIR e t  REES ' (d issocia t ion  d a n s  une  
Solution t a m p o n n ~ e  de p h o s p h a t e s  ~, p H  5) r ~ p o n d a i t  au  
p r emie r  cr i t6re  que  nous  av ions  f ix6:  fourn i r  r a p i d e m e n t  
e t  e n  g r andes  q u a n t i t 6 s  des  cellules p u r f a i t e m e n t  dis-  
soci6es. M a l h o u r e u s e m e n t ,  la  m 6 t h o d e  ne  sa t i s fa i sa i t  pas  

u n  second  cr i t~re  c o n c e r n a n t  l ' in t~gr i t6  m o r p h o l o g i q u e  
e t  b i o c h i m i q u e  des cellules isol6es. E n  effEt, l ' o b s e r v a t i o n  

au  microscope  61ectronique m o n t r e  de p ro fondes  a t t6ra-  
t i ons  des  n o y a u x  e t  des  m i t o c h o n d r i e s  (F igure  2). E n  
out re ,  b i en  q u e  les cel lules r e s p i r e n t  (F igure  1), elles s e n t  
i ncapab le s  de  s u r v i v r e  d a n s  le mil ieu n u t r i t i f  TC 199 de  
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1~ig. 1. Courbes de respirations donn~es par des quantJt~s ~ga]es de 
eellules isol6es h partir du foie de rat par diff6rentes m6thodes. Le 

milieu d'incubation est 40 mM en succinate de sodium, 

Fig. 2. Aspect morphologique au microscope 61ectronique Siemens 
Elmiskop-I d'une partie de cellule de foie de rat isol6e par la mfithode 

de LONGMUIR et REds 4. 

Fig. 3. Aspect morphologique au microscope ~lectronique Siemens 
Elmiskop-I d'un fragment de cytoptasme d'une cellule isol6e par la 

gm6thode au Krebs-Ringer citrat~-hyaluronidase~. 
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