
1496 Specialia ]~XPERIENTIA 29/12 

shows the  effects on the  redox s ta te  of 'b '  and respirat ion.  
The sequence of events  m a y  be descr ibed as follows: 1. 
addi t ion  of DCCD increasingly inhib i ted  respi ra t ion  and 
shif ted 'b '  towards  the  reduced  s ta te ;  2. add i t ion  of 
14 ~zM P C P  s t imula ted  resp i ra t ion  by  50 % (with respect  
to the  inhib i ted  rate) and s l ight ly  rever ted  the  reduc t ion  
of ' b ' ;  3. fur ther  addi t ion of 72 ~M P C P  s t imula ted  
respi ra t ion  by  100% (with respect  to the  inhib i ted  rate) 
and  caused an ex~ensive ox ida t ion  of 'b '  ; 4. f inal  add i t ion  
of cyanide plus an t imyc in  A comple te ly  inhib i ted  res- 
p i ra t ion  and res tabl ished 'b '  in the  reduced state,  demon-  
s t ra t ing  the  revers ibi l i ty  of P C P  effect. 

T. cruzi epimast igotes  con ta ined  A T P  in a concen t ra t ion  
no t  very  di f ferent  f rom those  repor ted  for an imal  t issues 
such as skeletal  and hea r t  muscle  16. T r e a t m e n t  of epi- 
mast igotes  wi th  cyanide,  CCP and DCCD de te rmined  signif- 
icant  d iminut ions  of t he  intracel lular  concen t ra t ionof  A T P  
(Table I). In  accordance wi th  those  results,  an t imyc in  A 
inh ib i ted  phosphory la t ion  (Table II), as shown by  the  

Table II. Effect of antimycin A on a) a2p i uptake in high-energy 
phosphate and b) the intraeelluIar concentration of Pi 

Experiment Antimycin A Uptake of Inhibition of 
(~zg/mg of cells) a~P-phosphate in respiration 

fractions (%) 
(~g atom 8~p) 
(g of ceils ~) 
P: P0 

a) None 0.8 0.4 -- 
0.19 0.3 0.2 80 

Diminution of 
intracellular P~ 
(~xg atom P) 
(g of cells ~) 

b) None 6.0 -- 
0.11 --1.0 78 

Experiment a). Epimastigotes (16 mg phosphate deficient PD-1 
(ref. ~) ; 3.9 mM aP-phosphate (6.0 • 10 s cpm/mg atom a~p) ; 5.0 mM 
glucose; standard saline medium to 3.0 ml. Incubation in Warburg 
manometers for 2 h at 30 ~ After incubation the cells were analyzed 
for the incorporation of 32p in P-fractions. Control Q0~, 5.0 Experi- 
ment b). Epimastigotes, 8.9 rag; glucose, 5.0 mM; incubation for 
3 h. Initial P~ concentration, 27 ~zg atom P per g of cells. Other 
conditions as in experiment a). Control Q0v 9.0. After incubation 
the ceils were analyzed for P~ concentration, o Fresh weight. 

decrease of 32p incorpora t ion  into P7 and P0, and by the  
increase of the  intracel lular  concen t ra t ion  of P,.  The 
effect  on the  label l ing of P0 ( tha t  represents  glucose-6-P 
and  der iva tes  iv) is expla ined by  consider ing t h a t  p a r t  
of the  A T P  required to phospho ry l a t e  glucose or ig inated 
in ox ida t ive  phosphory la t ion .  

In  conclusion, occurence of ox ida t ive  phosphory la t ion  
in T. cruzi is suppor t ed  by :  1. the  ox ida t ion  of reduced 
cy tochrome  'b '  a f ter  add i t ion  of uncouplers  (Figures 2 
and 3) ; 2. the  cons is ten t  effects of an t imyc in  A on the  redox 
s ta te  of 'b', resp i ra t ion  and  p h o s p h a t e  metabo l i sm 
(Figure 2 and  Table II),  and 3. the  effect  of uncouplers  
and DCCD on respi ra t ion  and  p h o s p h a t e  me tabo l i sm 
(Figures 2, 3 and Table I). These effects are in good 
agreement  wi th  the  presence  of a Mg2+-activated ATPase  18 
and  mi tochondr ia l  s t ruc tures  in T. cruzi19-21. 

Zusammen/assung.  In  E p i mas t i g o t en  yon  T. cruzi wird 
die oxyda t ive  Phosphory l i e rung  bewiesen durch  : 1. Besei- 
t ignng der Atmungskon t ro l l e  durch  Zugabe yon  en tkop-  
pe lnden  Subs tanzen  (CCP und PCP) ;  2. H e m m u n g  der 
Phosphory l i e rung  du tch  An t imyc in  mi t  gleichzeit iger 
Reduk t ion  yon Cy tochrom 'b ' ;  3. A t m u n g s h e m m u n g  
durch  Dicyc lohexylcarbodi imid  (DCCD) ; 4. Ve rminde rung  
des intrazellul~ren A T P  d u t c h  CCP, DCCD und  Cyanid. 
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Visual  Cort ical  Cells:  H o w  Crit ical  is  Focus? 

Although  per formance  l imits  of the  re t ina-cent ra l  
p a t h w a y s  can now be def ined using techniques  which  
essent ia l ly  by-pass  the  opt ics  of t he  eye 1 3, little, yet ,  is 
known of the  specific effects of image blur  on single cell 
pe r fo rmance  at  successive levels of these  pa thways .  

Ini t ia l  observa t ions  of cat  re t ina l  ganglion cell responses  
do indicate,  however,  t h a t  re f rac t ive  errors of as l i t t le  
as 0.25 d iop te r s  can of ten  be de tec ted  th rough  use of a 
set  of neurophysiological  criteria4, ~. A similar  suscepti-  
b i l i ty  to  blur, bu t  general ly less acute,  has  been demon-  
s t r a t ed  for par t icu lar  cells of the  r abb i t  superior  colliculus, 
as well 6. 

Bu t  how critical is image focus to cort ical  cell perfor-  
mance  ? Is the  eff iciency of every  cell equal ly  degraded  

by  blur  ? And, how is responsiveness  to specific t r igger-  
features  in the  env i ronment ,  e.g. mo t ion  and  direct ion,  
affected ? 

Material and method. 123 phot ica l ly  respond ing  
cort ical  cells of the  r abb i t  were inves t iga ted  here, using 
the  same expe r imen ta l  me t h o d s  and condi t ions  as in the  
superior  colliculus s t u d y  repor ted  earlier 6. As previously,  
the  recept ive  field of each cell was r epea ted ly  p lo t t ed  
t h ro u g h  a series of induced  spherical  ref rac t ive  errors. 

Results and discussion. The Figure i l lus t ra tes  6 classes 
of cort ical  cell pe r fo rmance  in the  presence  of induced  
re t ina l  blur. The upper  3 profiles are in response to 
f lashing 1/2 o spot  where  : (A) shows a cell wi th  a ve ry  high 
suscept ib i l i ty  to induced blur  ( representa t ive  of abou t  
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Percent change of spike response per sec with dioptrically induced blur, relative to the spike response produced under conditions of no 
blur, i.e. 0 dioptric error. Convergent lenses (+)  were used to induce myopic blur; divergent lenses ( ) were used to induce hyperopie blur. 
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A) Off center concentric field. Response at 0 blur (11 spikes/see). E) Meridionally selective. Uniform On-Off field. Response at 0 blur 
B) Uniform On field. Response at 0 blur (12 spikes/see). (44 spikes/see). 
C) Uniform Off field. Response at 0 blur (9 spikes/see). F) Direetionally selective. Uniform On-Off field. Response at 0 blur 
D) Non directional. Uniform Off field. Response at 0 blur (40 spikes/ (39 spikes/see). 

s e e ) .  

70% of  t h o s e  cel ls  r e s p o n d i n g  to  t h i s  s t imu lus )  ; (B) s h o w s  
a cell  w h o s e  r e s p o n s e  e f f i c i ency  is m u c h  tess  a f f e c t e d  b y  
b l u r  ( r e p r e s e n t a t i v e  of  a b o u t  20% of  t h e  f l a sh  r e s p o n d i n g  
cells) ; a n d  (C) a r a r e  cel l  t y p e  w h i c h  b e c o m e s  s o m e w h a t  
more responsive to the blurred (scattered) rather than 
to the sharply focused version of this stimulus. 

The lower 3 profiles are in response to moving stimuli. 
Here too a spectrum of susceptibilities to blur were found 
ranging from virtually no effect, as illustrated by a non- 
directional unit in (D), to cells with a limited range of 
immunity, as seen for the meridionally selective unit 
in (E), to cells of high susceptibility to blur, as represented 
by the directionally selective unit in (F). 

Can the response profiles above be predicted and/or 
e x p l a i n e d  ? W h i l e  m a n y  f a c t o r s  m u s t  c e r t a i n l y  b e  in 
p l ay ,  2 o b s e r v a t i o n s  m i g h t  be  e m p h a s i z e d  a t  t h i s  t i m e :  
F i r s t ,  t h a t  w h e r e  s t a t i o n a r y ,  f l a s h i n g  s t i m u l i  a re  used ,  
t h e  r e l a t i o n s h i p  of  t h e  s t i m u l u s  a r ea  to  t h e  a g o n i s t i c  
f ie ld  r e s p o n s e  a r e a  is m o s t  cr i t ica l .  A ' sp i l l i ng '  o f  f l u x  
i n t o  a c l e a r l y  a n t a g o n i s t  zone  d u e  to  s t i m u l u s  b l u r  
r e su l t s  in  t h e  c o m m o n l y  d e s c r i b e d  l a t e r a l  i n h i b i t i o n  
e f fec t s .  Th i s  r e l a t i o n s h i p  is m o s t  c r i t i ca l  for  s m a l l  f ie lds ,  
s u c h  as  t h e  one  i l l u s t r a t e d  in  (A), of  t h e  F i g u r e  a n d  l e a s t  
c r i t i ca l  for  l a rge  f ie lds  as  i l l u s t r a t e d  in (B) a n d  (C). 

Second ,  t h o s e  m o v e m e n t  r e s p o n s i v e  celIs m o s t  f i ne l y  
t u n e d  for  d i r e c t i o n a l i t y ,  s u c h  as  s h o w n  in  (F), a p p e a r  

m o s t  c o m m o n l y  a n d  c r i t i c a l l y  s u s c e p t i b l e  t o  b lur ,  wh i l e  
t h o s e  less f i ne ly  t u n e d ,  as  in  (E), o r  n o t  t u n e d  a t  all, as  
in (D), s e e m  g e n e r a l l y  less  su scep t ib l e .  T h e  spec i f ic  
e x p l a n a t i o n s  of  s u c h  ef fec ts ,  h o w e v e r ,  m u s t  a w a i t  a 
fu l le r  d e c i p h e r i n g  of  t h e  u n d e r l y i n g  n e u r a l  m e c h a n i s m s  
of s u c h  cells.  

Zusammen/assung. N a c h w e i s ,  d a s s  r e z e p t i v e  K o r t e x -  
f e lde r  d e r  K a n i n c h e n  (7 0 % d e r  v i sue l l en  Zel len)  au f  L i c h t -  
s t i m u l i  bzw.  S c h / i r f e - U n s c h ~ r f e - . & n d e r u n g  m i t  A m p l i -  
t u d e n a b f a l l  r e ag i e r en .  
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