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Table II. Subcutaneous treatment of experimental rats with various 
substances 

Substances At zero h After first treatment 
(mg or ml/100 g 1.3 h 3 h 
body weight) 

1. Controls - - - 

2. Chlorpromazine ~ 1 mg/100 g - 

3. Chlorpromazine I rag/100 g - - 
Suceinate ~ 0.2 ml]100 g 0.2 ml]100 g 0.2 mill00 g 

4. Progesteronee 10 mg/100 g - - 

5. Progesterone 10mg/100g - 
Succinate 0.2 roll100 g 0.2 ml/100 g 0.2 ml/100 g 

6. Chloramphenicol a 20mg]100 g - 

7. Chloramphenicol 20 rag/100 g - 
Succinate 0.2 ml/100 g 0.2 ml/100 g 0.2 mltl00 g 

Rats from group III and IV (Table I) are treated with CPZ in 
doses of 0.2 ms/100 g. b 0.4M solution of disodium succinate, e Dis- 
solved in 0.1 ml dioxane, a Introduced into stomach by stomach 
tube as aqueous suspension. 

occurs  and ,  hence ,  of ST ox id iz ing  p a t h w a y ,  due  to  a n  
i n t a k e  of a c o m p a r a t i v e l y  g r e a t  a m o u n t  of g l u t a t h i o n e  
(G-SH + GSSG) .  I t  seems  t h a t  b o t h  t y p e s  of g l u t a t h i o n e  
m a y  in l r ib i t  succ indehydrogenase ,  G S S G  direc t ly ,  a n d  
G - S H  a f t e r  a n  o x i d a t i o n  S. T he  a d m i n i s t r a t i o n  of ST 
in to  a n i m a l s  fed on  a d ie t  c o n t a i n i n g  h i g h  levels of yeas t  
a n d  t r e a t e d  w i t h  agen t s  i n h i b i t i n g  m a i n l y  t h e  o x i d a t i o n  
of N A D H ,  led t o  a Iab i l i za t ion  of lysosomes.  Th i s  effect  
was  n o t  obse rved  w h e n  CPZ,  p r oges t e r one  a n d  chlor-  
a m p h e n i c o l  were  abs en t .  Therefore ,  on ly  w h e n  b o t h  
ox id iz ing  p a t h w a y s  were  i nh ib i t ed ,  ST m i g h t  ac t  as  a 
lysosome labi t izer .  The  resu l t s  in  F igu re  C ind ica t e  t h a t  
t h e  sugges t ion  conce rn ing  t h e  role  of g l u t a t h i o n e  in t h e  
i nve r s ion  of t h e  effect  of ST was  conf i rmed.  I n  add i t ion ,  
i t  was  s h o w n  t h a t  t h i s  effect  m i g h t  be  a t t a i n e d  w h e n  
o t h e r  - S H  a n d  SS c o m p o u n d s  are  used  (Figure  D, E 
a n d  F),  A t  p resen t ,  one  can  h a r d l y  s ay  w h e t h e r  t he se  

c o m p o u n d s  a re  t h e  on ly  cause  for  t h e  ef fec t  obse rved ,  
a n d  w h e t h e r  t h e  m e c h a n i s m  sugges ted  is cor rec t .  T h e r e  
is no  ev idence  t h a t  t h e  p r e s u m e d  m e t a b o l i c  s i t u a t i o n s  
rea l ly  ex i s t  i n  t h e  l iv ing  cells of e x p e r i m e n t a l  r a t s  u n d e r  
t h e  d i f f e ren t  c o n d i t i o n s  of n u t r i t i o n  a n d  t r e a t m e n t  des- 
c r ibed  in  t h i s  paper .  I f  i t  is accep ted  on  the  bas i s  of 
p rev ious  1 a n d  p r e s e n t  resu l t s  t h a t ,  u n d e r  t he  r e spec t ive  
e x p e r i m e n t a l  cond i t ions ,  t he re  are  d i s t u r b a n c e s  in  t h e  
f u n c t i o n i n g  of ST a n d  N A D H  oxiz id ing  p a t h w a y s ,  t h e  de-  
gree of these  d i s t u r b a n c e s ,  b e i n g  u n d u b t e d l y  of g r e a t  
s igni f icance  w i t h  a v iew to  t h e  m a n i f e s t a t i o n  of a n  effect,  
is ful ly u n k n o w n .  T h e  re su l t s  in  F igu re  C a n d  D i n d i c a t e  
t h a t  i t  is easier  to  r e p r o d u c e  l ab i l i za t ion  of lysosomes  b y  
ST w h e n  S H  c o m p o u n d s  a re  used.  D e p e n d i n g  on  t h e  
dose of cyst ine ,  2 t y p e s  of a c t i o n  m i g h t  be  obse rved  to  
be  exe r t ed  b y  ST. W h e n  t h e  r a t s  rece ived  s m a l l  a m o u n t s  
of cys t ine ,  ST in  c o m b i n a t i o n  w i t h  CPZ  inc reased  lyso- 
some lab i l iz ing  a c t i o n  of CPZ,  b u t  w h e n  ST in  c o m b i n a -  
t i o n  w i t h  CPZ  was  app l i ed  to  r a t s  fed o n  a d i e t  w i t h  
g r e a t  a m o u n t  of cys t ine ,  a n  ef fec t  s im i l a r  to  t h a t  o b t a i n e d  
on  r a t s  fed on  o r d i n a r y  d ie t  was  obse rved .  To  c lea r  up  
t h i s  ques t ion ,  f u r t h e r  e x p e r i m e n t s  are  necessary .  

I n  t h i s  s t u d y  on ly  2 b a t c h e s  of d r ied  b a k e r ' s  y e a s t  
were  used. I t  is no t  known,  however ,  if al l  k inds  of y e a s t  
would  p roduce  t h e  same  effect.  

Zusammenfassung. I m  G e g e n s a t z  zu R a t t e n  bei  Nor -  
maldi~tt,  bei  d e n e n  S u c i n a t  e inen  S t ab i l i s i e rungse f f ek t  a n t  
isol ier te  L e b e r l y s o s o m e n  ha t ,  ve rg r6s se r t  S u c c i n a t  d ie  
L y s o s o m e n p e r m e a b i l i t A t  be i  R a t t e n  m i t  e iner  DiAt re ich  
a n  t t e f e  ode r  e rg~nz t  m i t  S H - K o m p o n e n t e n .  
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Renal Pressor  Activity and Kidney Weight Responding to Angiotensin in Hypertensive Rats 

A l t h o u g h  a n g i o t e n s i n  is k n o w n  to  cause  a s t r o n g  r e n a l  
v a s o c o n s t r i c t i o n  1, 2 a loss of r e n a l  v a s o c o n s t r i c t o r  a c t i v i t y  
of a n g i o t e n s i n  was  obse rved  d u r i n g  r e n a l  i s chemia  8. A n  
increase  4,~ or  a decrease  e in  j u x t a g l o m e r u l a r  cell  g r a n u -  
l a r i t y  was  obse rved  in  n o r m a l  a n i m a l s  i n j ec t ed  w i t h  
ang io tens in ,  b u t  no  s imi l a r  o b s e r v a t i o n  was  m a d e  in 
a n i m a l s  w i t h  e x p e r i m e n t a l  r ena l  h y p e r t e n s i o n .  T h e  
p r e s e n t  s t u d y  was  u n d e r t a k e n  to  obse rve  t h e  changes  in 
r e n i n  c o n t e n t  a n d  in  g r a n u l a r i t y  of t he  j u x t a g l o m e r u l a r  
a p p a r a t u s  of a n  i s chemic  k i d n e y  exposed  in  v i v o  to  long- 
ac t ing  ang io t ens in .  

Material and methods. 58 female  r a t s  of V¢is ta r -King  
s t r a i n  we igh ing  a p p r o x i m a t e l y  100 g were  used. Le f t  
r ena l  a r t e r y  c l ipp ing  was  ach i eved  w i t h  a n d  w i t h o u t  
a c c o m p a n i m e n t  of r i g h t  n e p h r e c t o m y ,  in  17 a n d  18 rats ,  
respec t ive ly ,  F o r  t h e  r e spec t ive  cont ro l ,  r i g h t  nephrec -  
t o m y  was  done  in  14 r a t s  a n d  no  n e p h r e c t o m y  in  9 ra ts .  
Al l  r a t s  were  fed  a c o m m e r c i a l  r a t  d i e t  (p roduc t ion  of 
Or i en t a l  Y e a s t  M a n u f a c t u r i n g  Co., J a p a n )  a n d  t a p  w a t e r  
a d  l i b i t um.  B lood  pressure  was  d e t e r m i n e d  a t  week ly  

i n t e r v a l s  b y  ta i l  s p h y g m o g r a p h y  fol lowing t h e  surgery .  
I n  t h e  s i x t h  week  t h e  r a t s  were  in jec ted  s.c. e i t h e r  w i t h  
10 ~tg of s y n t h e t i c  a n g i o t e n s i n  I I -asp l - f l -amide  (Hyper -  
t ens in ,  CIBA)  suspended  in 0.2 ml  of sesame oil  or  w i t h  
0.2 ml  of sesame  oil once e v e r y d a y  for  6 days  a n d  sacr i -  
ficed. The  58 r a t s  were t h u s  d iv ided  in to  7 g roups  as  
fol lows:  g roup  I, r i gh t  n e p h r e c t o m y q - o i l  (6 r a t s ) ;  
g roup  I I ,  r i g h t  n e p h r e c t o m y  q- ang io t ens in  in  oil  (8 ra ts )  ; 
g roup  I I I ,  r i g h t  n e p h r e c t o m y - t - l e f t  r ena l  a r t e r y  cl ip-  
p i n g  + oil  (9 r a t s ) ;  g roup  IV, r i g h t  n e p h r e c t o m y  q - l e f t  
r ena l  a r t e r y  c l ipp ing  -b ang io t ens in  in oil  (8 ra t s )  ; g r o u p  V, 
b o t h  k i d n e y s  u n t o u c h e d  + a n g i o t e n s i n  in oil  (9 r a t s ) ;  
g roup  VI ,  lef t  r ena l  a r t e r y  c l ipp ing  q-o i l  (9 r a t s ) ;  g roup  
VI I ,  lef t  r ena l  a r t e r y  c l ipp ing  q- a n g i o t e n s i n  in oil (9 ra ts) .  
W h e n  sacrificed, h e a r t  a n d  k i d n e y  were weighed.  2 co rona l  
sect ions  of t h e  k i d n e y  were  m a d e  t h r o u g h  t h e  h i lus  a t  
a d i s t ance  of a b o u t  1.5 m m  a n d  t he  m i d d l e  sec t ion  was  
processed  for  t h e  d e t e r m i n a t i o n  of j u x t a g l o m e r u l a r  
g r a n u l a r  i n d e x  ( JGI)  acco rd ing  to  t h e  m e t h o d  of HART- 
ROFT a n d  HARTROFT 7. R e n a l  r e n i n  c o n t e n t  was  de te r -  
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Effect of angiotensin II administration on renal pressor activity and kidney weight in the rats made hypertensive by main renal artery 
constriction 

Group Procedure No. Blood Renincontcnt JGI Kidney/body Heart• 
No. of pres- (angiotensin formation) weight (%) body 

rats sure * Lt Rt weight 
(mmHg) [xg/g of kidney [~g/each kidney Lt Rt (%) 

Lt Rt Lt Rt 

I Uninephrectomy 6 135.7 1.22 1.61 18.8 0.88 0.37 
+ oil 4- 2,6 -t- 0.19 4- 0.29 =I= 2.8 4- 0.051 ~ 0.028 

II Uninephrectomy 8 149.5 1.47 1.78 17.0 0.84 0.37 
+ angiotensin in oii 4- 5.3 4- 0.19 4- 0.20 4- 1.2 4- 0.047 4- 0.013 

III Uninephreetomy 9 189.6 1.29 b 1.42= 16.6 b 0.75 b 0.51 
renal artery clipping 4- 8.4 4- 0.29 4- 0.38 4- 2.1 4- 0.052 :tz 0.044 
+ oil 

IV Uninephrectomy 8 196.0 0.48 b 0.60 ~ 7.3 b 0.93 b 0.51 
renal artery clipping 4- 17.7 -4- 0.13 4- 0.16 -t- 1.2 -4- 0.057 -4- 0.020 
+ angiotensin in oil 

V +Angiotensin in oil 9 114.2 2.36 2.48 0.30 0.29 12.4 13.3 0.39 0.38 0.40 
4- 3.9 + 1.06 4- 1.53 4- 0.16 4- 0.23 4- 1.1 4- 1.6 4- 0.009 4- 0.007 4- 0.006 

VI Renal artery clipping 9 188.2 10.73 0.70 1.08 0.096 42.4 3.9 0.41 0.56 0.53 
+oil  4- 7.7 4- 5.63 -t- 0.42 4- 0.61 4- 0.056 i 4.5 ~ 0.8 4- 0.012 4- 0.039 4- 0.019 

VII Renal artery clipping 9 188.7 4.13 0.81 0.40 0.15 31.1 2.3 0.37 0.48 0.50 
+ angiotensin in oil 4- %5 4- 2.03 4- 0.086 4- 0.22 4- 0.011 ~ 4.1 J: 0.5 4- 0.018 4- 0.014 4- 0.018 

The values represent mean -4- S.E. Lt, left kidney; Rt, right kidney. ~ Blood pressure determined before sacrifice by tail sphygmography. 
b p < 0.05. ~ 0.1 > P >  0.05. 

m i n e d  as follows. The  k i d n e y  t issue of upper  hal f  sect ion 
was  g round  wi th  cold physiological  sal ine in t he  ra t io  
of 30 vo lumes  per  I vo lume  of k idney  t issue.  E q u a l  
vo lume  of t h e  saline h o m o g e n a t e  and  ren in  subs t r a t e  
(p lasma f rom 24 h n e p h r e c t o m i z e d  rat) were i ncuba t ed  
w i t h  E D T A  (5Xl0 -amol )  a t  p H  6.5, 37°C for  1 0 m i n .  
The  incuba t ion  m i x t u r e  was  t h e n  boi led a n d  centr i fuged.  
Pressor  a c t i v i t y  of t h e  s u p e r n a t a n t  was  assayed  by  a 
p e n t o l i n i u m - t r e a t e d  r a t  anes the t i zed  w i t h  a m y t a l  soda  
( 8 - 1 0 m g / 1 0 0 g  b o d y  weight ,  s.c.);  t h e  a c t i v i t y  was  
expressed  as ang io tens in  I I  fo rma t ion  pe r  g ram of k idne y  
t i ssue  and  per  each  k idney .  

Resul ts .  The  resu l t s  were  s u m m a r i z e d  in the  Table.  
Average  of b lood pressure  in t he  ra t s  w i t h  c l ipped k idney  
rose w i th in  one week  to l lowing the  surgery  and  reached  
1 8 9 . 6 m m H g ,  196.0 m m H g ,  188.2 m m H g  and  188.7 
m m H g  in groups  I I I ,  IV,  VI  and  VII ,  respect ive ly ,  w h e n  
sacrificed. I t  r e m a i n e d  w i th in  normal  l imi t s  t h r o u g h o u t  
t he  e x p e r i m e n t  in g roups  I, I I  and  V, a n d  was  135.7 
m m H g ,  149.5 m m H g  and  114.2 m m H g ,  respect ively ,  b u t  
i t  was  s o m e w h a t  h ighe r  in g roups  I and  I I  (un inephrec to-  
mized) t h a n  in group  V (wi thou t  nephrec tomy) .  A l thou g h  
blood pressure  was  s o m e w h a t  h igher  in the  groups in jec ted  
w i t h  ang io tens in  t h a n  in those  w i t h  oil, t h e  di f ference be- 
tween  groups  I and  II ,  I I I  and  IV, or VI  and  V I I  was  no t  
s ta t i s t ica l ly  s ignif icant .  H e a r t  we igh t  was  n o t  a f fec ted  
b y  the  a d m i n i s t r a t i o n  of angio tens in .  

Rena l  renin  c o n t e n t  was  1.22, 1.47, 1.29 a n d  0.48 ~xg/g 
of k i d n e y  t i ssue  (as ang io tens in  I I  fo rmat ion)  and  1.61, 
1.78, 1.42 a n d  0.60 ~g pe r  each  k idney ,  a n d  J G I  18.8, 
17.0, 16.6 and  7.3 for  t he  un ineph rec tomized  groups  of I ,  
I I ,  I I I  and  IV, respect ive ly .  B o t h  of renal  r en in  c o n t e n t  
per  g of k idney  t issue and  J G I  were  def in i te ly  r educed  
in group  IV  c o m p a r e d  wi th  those  in group I I I ,  and  t h e  
d i f ference  was  s ta t i s t ica l ly  s ignif icant  ( P <  0.05). The  
di f ference  of renin  c o n t e n t  pe r  each k idney  b e t w e e n  t h e  

2 groups  was  no t  s ta t i s t ica l ly  s igni f icant  (0.1 > P > 
0.05). They  were no t  subs t an t i a l l y  d i f fe ren t  b e t w e e n  
groups  I and  I I I ,  showing t h a t  pressor  ac t iv i ty  of c l ipped  
k idney  r ema ined  at  t he  same level as t h a t  of t he  non-  
c l ipped cont ro l  k idney,  w h e n  t h e  ra t s  were  no t  g iven 
angiotens in .  K i d n e y  we igh t  was  0.88, 0.84, 0.75 and  
0.93% of b o d y  weight  for groups  I, I I ,  I I I  and  IV,  
respect ive ly ,  wh ich  ind ica ted  t h a t  we igh t  of  t he  non-  
c l ipped  k i d n e y  was  n o t  a f fec ted  b y  ang io tens in  b u t  of  
t h e  c l ipped  k idney  s igni f icant ly  increased ( P  < 0.05). 

R e n i n  c o n t e n t  and  J G I  were  increased  of lef t  k idney  
w i t h  renal  a r t e r y  c l ipping and  decreased  of r igh t  un-  
t o u c h e d  k idney  as ind ica ted  by  the  values  for groups  VI  
and  V I I  c o mp a r e d  w i t h  those  for group V. B o t h  of t h e m  
were  s o m e w h a t  reduced  in group V I I  (angiotensin)  
c o m p a r e d  wi th  those  in group VI  (no angiotensin) ,  b u t  
t h e  di f ference of each  be tween  the  2 groups  was  no t  
s ta t i s t icMly s igni f icant  because  of a wide  var ia t ion  of t he  
values  de t e rmined .  W e i g h t s  of b o t h  k idneys  in group  V I t  
were  no t  s igni f icant ly  a f fec ted  b y  angiotens in .  

Discuss ion .  The  s t u d y  c lear ly  d e m o n s t r a t e  t h a t  b o t h  
renal  pressor  ac t iv i ty  and  k i d n e y  we igh t  were  n o t  
s igni f icant ly  af fec ted  b y  ang io tens in  in non-c l ipped  

1 N. S. ASSALI and A. WI~STERNSTEN, Circulation Res. 9, 189 (1961). 
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con t ro l  k idneys ,  b u t  t h e  f o r m e r  m a r k e d l y  r educed  a n d  
t h e  l a t t e r  inc reased  of t h e  c l ipped  k i d n e y s  in  u n i n e p h r e c -  
t o m i z e d  ra ts .  T h e  s ame  effect  was  no t  c lear ly  obse rved  
in t he  r a t s  b e a r i n g  u n t o u c h e d  c o n t r a l a t e r a l  k idney .  A 
decrease  in r ena l  pressor  a c t i v i t y  of t he  c l ipped  k i d n e y  
el ici ted b y  a n g i o t e n s i n  in t h e  r a t  was  r a t h e r  con t ro -  
ve rs ia l  to  our  p r ev ious  o b s e r v a t i o n  m a d e  in t h e  dog 
t h a t  r e n i n  release f rom t h e  c l ipped  k i d n e y  was  a u g m e n t e d  
b y  in fus ion  of v e r y  smal l  a m o u n t  of ang i o t ens i n  s. The  
d i s c r epancy  m a y  h a v e  been  caused  n o t  on ly  b y  a large  
d i f ference  of dose of a n g i o t e n s i n  a d m i n i s t e r e d  b u t  also 
of d u r a t i o n  of t h e  ac t ion  of t h i s  s u b s t a n c e  b e t w e e n  t h e  
two e x p e r i m e n t s  2,10. 

Zusammen/assung. A n g i o t e n s i n  e rn i ed r ig t e  n u r  be i  
i s chaemischen  Nie ren  die R e n i n p r o d u k t i o n  u n d  e r h 6 h t e  

para l l e l  dazu  das  Nie rengcwich t .  Die  A n g i o t e n s i n w i r k u n g  
is t  s o m i t  abh~ingig yon  der  S tof fwechse l lagc  de r  Niere.  
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Visual Unpatterned Input Determines  the Occurrence of Reward-Cont ingent  Posit ive Variation 

Cats  d e p r i v e d  of food a n d  t r a i n e d  to  press  a l ever  for  
1 cm 3 of m i l k  r eward ,  d i sp lay  b u r s t s  of h i g h  a m p l i t u d e  
(180-200 ~V) ~ -ac t i v i t y  of 5 to  9 c/see over  t h e  p r i m a r y  
a n d  s e c o n d a r y  cor t ica l  v i sua l  p ro jec t ions .  Th i s  p h e n o m -  
enon  t r igge red  b y  c o n s u m p t i o n  of reward ,  a n d  t e r m e d  
p o s t r e i n f o r c e m e n t  s y n c h r o n i z a t i o n  (PRS)  1, r ecorded  w i t h  
re ference  to  t h e  skull ,  f r o n t a l  cor tex  or s u b j a c e n t  w h i t e  
m a t t e r ,  is a lways  assoc ia ted  w i t h  a t r a n s i e n t  (3-5 sec 
d u r a t i o n )  a n d  a b r u p t  surface  pos i t ive  s t e a d y  p o t e n t i a l  
sh i f t  of 200 to  400 ~V ove r  t h e  s ame  cor t ica l  regionS, 3 
The  pos i t i ve  sh i f t  s,z, l ike t he  P R S  1,~, depends  n o t  on ly  
on  t h e  p resence  of l igh t  b u t  also on  t he  r e l a t i ve  t a s t e  
a n d  a p p r o p r i a t e n e s s  of food r e w a r d ;  there fore ,  t h e  s t e a d y  
p o t e n t i a l  sh i f t  was  t e r m e d  ' r eward  c o n t i n g e n t  pos i t ive  
v a r i a t i o n '  (RCPV)  3. The  ques t ion  was ra i sed  w h e t h e r  
t h e  R C P V  a n d  P R S  responses  depend  u p o n  v i sua l  per-  
cep t ion  of r e w a r d  (and  poss ib ly  of t h e  e n v i r o n m e n t  w h i c h  
m i g h t  h a v e  a c q u i r e d  cond i t i ona l  proper t ies )  or u p o n  a 
diffuse v i sua l  i n p u t  devo id  of a n y  cond i t i ona l  a n d  infor-  
m a t i o n a l  p roper t i es .  T he  fo l lowing e x p e r i m e n t s  were  
des igned  to  answer  t h i s  ques t ion .  

Material and methods. A t o t a l  of 48 e x p e r i m e n t a l  t r i a l s  
were  ca r r i ed  o u t  in  6 a d u l t  ca t s  of e i t h e r  sex, t r a i n e d  to  
press  a l ever  for  0.8 ml  of m i l k  r e w a r d  p r e s e n t e d  on  a 
schedule  such  t h a t  p ress ing  a lever  p r o d u c e d  t h e  r e w a r d  
aper iodica l ly ,  a p p r o x i m a t e l y  once eve ry  4 or 10 sec. All  
sub jec t s  were k e p t  on  23 h w a t e r  a n d  food d e p r i v a t i o n  
schedule  whi le  b e i n g  t r a i n e d  to  press  t h e  lever  u n t i l  
sa t i a t ion ,  5 days  a week  for 3 to  6 m o n t h s .  A p p r o x i m a t e l y  
80% of t h e  t r a i n i n g  sessions were c o n d u c t e d  in t h e  
absence  of l ight .  D u r i n g  t h e  4 weeks  p r io r  to  t h i s  exper i -  
m e n t a l  p a r a d i g m ,  t h e  sub j ec t s  were  a l lowed to  p e r f o r m  
on ly  in t h e  d a r k  in  o rder  to  i nduce  e x t i n c t i o n  of poss ib le  
c o n d i t i o n a l  r esponses  to  l i gh t  a n d  pe rce ived  e n v i r o n m e n t .  
U n d e r  p e n t o b a r b i t a l  anes thes i a ,  3-10 so l id- type ,  non -  
po la r i zab le  Ag-AgC1 e lec t rodes  5 were  i m p l a n t e d  over  t h e  
pa r i e to -occ ip i t a l  cor tex.  Re fe rence  e lec t rodes  were  im-  
p l a n t e d  in  t h e  s u b j a c e n t  w h i t e  m a t t e r  3 m m  below t h e  
surface  for t r a n s c o r t i c a l  r eco rd ing  w h i c h  was  found  free 
f rom a n y  d i sce rn ib le  in f luences  caused  b y  d i rec t iona l  
changes  in  t h e  s t a n d i n g  co rneo - re t ina l  p o t e n t i a l  asso- 
c ia ted  w i t h  eye m o v e m e n t s  3. L a p p i n g  was m o n i t o r e d  b y  
us ing  t h e  m i l k  de l ive ry  cup  c o n v e r t e d  to  a d r i n k o m e t e r  ~. 
T h e  t e c h n i q u e  of r eco rd ing  a n d  i n t e g r a t i o n  of R C P V  
responses  was  p rev ious ly  desc r ibed  2. T h e  i n t e g r a t i n g  
s y s t e m  was  c a l i b r a t e d  to  p r oduce  2 pen  def lec t ions  30 m m  
each  in  r e sponse  to  a 100 [zV pos i t ive  sh i f t  l a s t ing  1 sec. 
Th i s  v a l u e  was  a r b i t r a r i l y  accep ted  as one u n i t  of R C P V  

t r iggered  b y  0.8 ml  of m i l k  r eward .  D u r i n g  t h e  con t ro l  
t r i a l s  each  sub j ec t  was a l lowed to  o b t a i n  40-60  m i l k  
r ewa rds  in a n  i l l u m i n a t e d  t e s t  c h a m b e r  ( the  i n t e n s i t y  of 
l i gh t  was  se t  a t  a p p r o x i m a t e l y  26 cd/m*) and ,  sub-  
sequen t ly ,  30-50 r ewards  in t h e  dark .  Af t e rwards ,  t h i s  
sequence  was r epea ted .  T h e  con t ro l  t r i a l s  were  a l t e r n a t e d  
w i t h  t h e  e x p e r i m e n t a l  ones,  d u r i n g  w h i c h  t h e  s u b j e c t  
was  a l lowed to  p e r f o r m  whi le  i t s  p a t t e r n e d  v i s ion  was  
p r e v e n t e d  b y  e i t h e r  a pa i r  of t r a n s l u c e n t  c o n t a c t  lenses  
or  goggles. S t a t i s t i c a l  d i f ferences  b e t w e e n  t h e  i n t e g r a t e d  
ave rage  R C P V  responses  were  d e t e r m i n e d  b y  S t u d e n t ' s  
t - test .  

Results and discussion. All 6 sub jec t s  showed  well- 
deve loped  P R S  a n d  R C P V  responses ,  b u t  on ly  in t h e  
p resence  of l ight ,  even  t h o u g h  t h e i r  p a t t e r n e d  vis ion 
was p r e v e n t e d .  Af t e r  2 -4  t r ia ls ,  7 5 - 8 0 %  of t he  ave raged  
i n t e g r a t e d  R C P V  responses  (each b a s e d  on  10 single 
i n t e g r a t e d  RCPVs)  o b t a i n e d  whi le  p a t t e r n e d  v is ion  was 
p r e v e n t e d  were n o t  s t a t i s t i ca l ly  d i f f e ren t  f rom those  
o b t a i n e d  d u r i n g  con t ro l  t r ia ls ,  i.e., whi le  p a t t e r n e d  vis ion 
was  a l lowed ( P  > 0.05). A t o t a l  2900 c o n s u m p t i o n s  of 
m i l k  r ewa rds  in t h e  d a r k  were  cons idered ,  a n d  none  of 
t h e  sub j ec t s  showed  a s ingle  P R S  or  R C P V  response,  
p r o v i d e d  t h a t  all  sources  of l igh t  h a v e  been  carefu l ly  
e l imina t ed .  D u r i n g  a p ro longed  pe r fo rmance  in t he  dark ,  
usua l ly  a v a r i a n t  of P R S  deve loped  which  was descr ibed  
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