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est  a d m i n i s t r 6  p a r  la m~me voie. Les a n i m a u x  son t  sacri-  
fi6s au  b o u t  de 30 mi n  (sauf les r a t s  T 60 qui  son t  soign6s 

la 60e min) .  
D~s le sacrifice des a n i m a u x ,  les re ins  son t  excis6s, puis  de 
p e t i t s  f r a g m e n t s  co r t i caux  (1 m m  de c6t6) son t  pr61ev6s, 
puis  p long6s dans  le g l u t a r a l d ~ h y d e  ~ 2,5% en milieu 
t a m p o n n 6 .  Apr~s 1 h de f ixat ion,  les pi~ces son t  r inc6es 
d a n s  du  t a m p o n - P h 0 s p h a t e  dilu~ au qua r t .  Les pi~ces son t  
incluses dans  de l ' E p o n  812, sect ionn6es  /~ l ' u l t r amic ro -  
tome,  con t ras t6es  ~ l ' a c6 ta t e  d ' u r a n y l e  et  au t 6 t r o x y d e  
d ' o s m i u m ,  puis  examin6es  au microscope 61ectronique 
R C A - E M U  3G. 
Les  g ra ins  de fe r r i t ine  son t  compt6s  ~ la loupe sur  les 
micrographies ,  t ou t e s  au mSme gross i s sement  ( •  62 500). 
La  dens i t6  des g ra ins  es t  d6finie au n i v e a u  de la m e m b r a n e  
basa le  g lom6rula i re  (d61imit6e p a r  les m e m b r a n e s  des 
cellules endoth~l ia les  et  6pith61iales) p a r  le n o m b r e  de 
g ra ins  compt6s  p a r  un i t6  de surface de s t r u c t u r e  ~ l ' a ide  
de p e t i t e s  fen~tres  carr6es de 4 cm de c6t6, d6coup~es 
d a n s  du  ca r ton .  
Rdsultats. Sur  les mic rog raph ie s  (rats  T 30), la densi t~  est  
de 5,08 -t- 1,51 g r a in s / cm 2. - Sur  les mic rograph ies  t6- 
moins  ( ra ts  T 60), la dens i t6  passe  ~ 18,30 -t- 3,21 g r a in s / cm 2, 
soi t  une  a u g m e n t a t i o n  de 260%. - Sur  les mic rograph ies  
t h~ophy l l i ne  ( ra ts  T h  30), la densi t6  passe  ~ 17,11 ~k 3,9 
g r a in s / cm ~, soi t  une  a u g m e n t a t i o n  de 236%. 
Discussion. Malgr6 son h a u t  poids  mol6cula i re  (500 000), 
le cho ix  de la fe r r i t ine  pr6sen te  pa r  r a p p o r t  aux  au t r e s  
t r a ceu r s  deux  a v a n t a g e s  majeurs .  C 'es t  une  macromol~cule  

qui  pr6sente ,  ~ la tois, l ' a v a n t a g e  p a r  r a p p o r t  aux  dex-  
t r a n s  4,5 d 'S t re  une  prot~ine,  donc  une  moMcule charg6e 
d o n t  le c o m p o r t e m e n t  se r a p p r o c h e  des prot~ines  s~riq ues, 
t o u t  en poss~dan t  de pe t i t s  gra ins  ( d ' h y d r o x y d e  ferr ique)  
b ien  indiv idual i s6s  e t  a i s~men t  comptab le s .  
Si l ' on  compa re  les densi t6s  de g ra ins  de fe r r i t ine  se t rou-  
v a n t  au sein de la m e m b r a n e  basa le  30 et  60 min  aprSs 
l ' i n j ec t ion  du t r a c e u r  prot6 ique ,  nous  r e m a r q u o n s  une  
tr~s n e t t e  a u g m e n t a t i o n  ( +  260%),  qu i  t r a d u i t  l ' a r r iv6e  
progress ive  du t r a ceu r  au n iveau  des s t r u c t u r e s  f i l t rantes .  
De m~me, si Yon c o m p a r e  les dens i t6s  de g ra ins  pr6sen ts  
au  sein des m e m b r a n e s  basa les  de re ins  perfus6s avec  du  
s6rum phys io log ique  e t  de la th6ophyl l ine ,  nous  r emar -  
quons  une  tr~s n e t t e  a u g m e n t a t i o n  ( +  236%),  qui  m e t  
en  6vidence une  in tens i f i ca t ion  du  passage  du t r a ceu r  
p ro t6 ique  sous l ' in f luence  du  r~act i f  x a n t h i q u e .  Cet te  ob-  
s e rva t ion  es t  confirm~e p a r  l ' a u g m e n t a t i o n  de 73,7% de 
l ' excr6 t ion  p ro t6 ique  u r ina i re  not6e  chez le r a t  e. 
Ainsi,  p a r  ce t te  m6thode ,  nous  p o u v o n s  ~va luer  q u a n t i -  
t a t i v e m e n t  les modi f i ca t ions  du  passage  t r ansg lom6ru -  
laire d ' u n  t r a ceu r  prot6 ique ,  soi t  sous l ' in f luence  du  fac- 
t eu r  t emps ,  soit, ~ t e m p s  c o n s t a n t ,  sous l ' in f luence  d ' u n  
r6act i f  p h y s i o p h a r m a c o l o g i q u e  m o d i f i a n t  les pa ramSt re s  
h ~ m o d y n a m i q u e s  de la f i l t r a t ion  glom~rulaire .  
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Summary. Single m o t o r  un i t s  in s t r iped  s k u n k  med ia l  gas t rocnemias  were i so la ted  a n d  phys io logica l ly  charac te r i zed .  
I n d i v i d u a l  muscle  u n i t  f ibres  t agged  b y  glycogen dep le t ion  were ana lyzed  h i s tochemica l ly  a n d  found  to h a v e  his to-  
chemica l  profi les  cons i s t en t l y  cor re la ted  w i t h  the  phys io logica l  f indings.  

The  d i rec t  co r re l a t ion  be t w een  tlae h i s t ochemica l  and  
phys io logica l  p rope r t i e s  of m a m m a l i a n  muscle  f ibres ha s  
been  d e m o n s t r a t e d  w i t h  a t e c h n i q u e  wh ich  employs  
se lect ive  glycogen dep le t ion  fol lowing physio logica l  mea-  
s u r e m e n t s  to  ' t ag '  t h e  c o m p o n e n t  f ibres  of a single 
muscle  u n i t  4, 5. Once t agged  b y  th i s  m e t h o d  the  i nd iv idua l  
f ibres  of a muscle  u n i t  can  be ident i f ied  in f rozen sect ions  
s t a i ned  for glycogen.  These  same f ibres can  t h e n  be t r aced  
t h r o u g h  serial  sec t ions  s t a ined  for m yof i b r i l l a r - ATPase  
a n d  o t h e r  enzymes  used in t he  h i s t ochemica l  t y p i n g  of 
muscle  fibers.  
Th i s  t e c h n i q u e  has  been  used on  t he  m. soleus of t he  
l a b o r a t o r y  r a t  r a n d  t he  g a s t r o c n e m i u s  a n d  soleus of the  
domes t i c  c a t  5. The  resu l t s  showed t h a t  t he re  is a l m o s t  
comple te  h i s tochemica l  u n i f o r m i t y  in t h e  muscle  f ibres  
w i t h i n  a muscle  u n i t  a n d  t h a t  t he re  are 3 h i s tochemica l  
f ibre t ypes  which  c o n s i s t e n t l y  cor re la te  to  3 physio logica l  
muscle  u n i t  types .  Resul ts ,  how eve r  cons i s ten t ,  f rom 
on ly  2 muscles  in 2 species can  on ly  s u p p o r t  cau t ious  
genera l i za t ions  a b o u t  t he  cor re la t ion  of h i s t ochemica l  
a n d  physio logica l  p rope r t i e s  in  o the r  species. W e  sough t  
to  e x p a n d  these  genera l i za t ions  b y  us ing  these  same 
t e c h n i q u e s  on  a n o t h e r  species wi th  locomotor  b e h a v i o r  
a n d  morpho log ica l  cha rac t e r i s t i c s  d i v e r g e n t  f rom the  r a t  
and  t he  cat .  

Our  earl ier  work  w i th  the  s t r iped  s k u n k  (Mephitis mephitis) 
lef t  us  cur ious  a b o u t  the  co r re l a t ion  b e t w e e n  t he  h is to-  
chemica l  a n d  phys io logica l  p rope r t i e s  of l i m b  muscles  
f rom these  an imals .  S tudies  of the  phys io log ica l  p roper t i e s  
of s t r iped  s k u n k  m o t o r  uni ts ,  r evea led  on ly  fa t igue  
r e s i s t an t  un i t s  w i t h  a b r o a d  range  of c o n t r a c t i o n  t imes  
(30-95 msec)6. S u b s e q u e n t  h i s tochemica l  ana lys i s  was  
s u p p o r t i v e  of t he  m o t o r  un i t  f ind ings  in t h a t  on ly  fas t  
ox ida t ive  g lycolyt ic  (FOG, t y p e  I I  A) and  slow ox ida t ive  
(SO, t ype  I) f ibres  were p r e s e n t L  These  u n u s u a l  f indings  
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a l o n g  w i t h  t h e  d i v e r g e n t  p h y l o g e n y  a n d  t h e  d i f f e r e n t  
m o r p h o l o g y  a n d  l o c o m o t o r  b e h a v i o r  o f  s t r i p e d  s k u n k s  
m a d e  t h e m  a log ica l  cho i ce  for  t h e  f u r t h e r  t e s t i n g  of 
t h e  d i r e c t  c o r r e l a t i o n  of  m u s c l e  u n i t  h i s t o c h e m i c a l  a n d  
p h y s i o l o g i c a l  p r o p e r t i e s .  
A c u t e  e x p e r i m e n t s  we re  p e r f o r m e d  o n  5 a d u l t  s t r i p e d  
s k u n k s .  D e t a i l s  of  p r e p a r a t i o n  a n d  m o u n t i n g  for  t h e  
m o t o r  u n i t  a n a l y s e s  were  as  g i v e n  e l s ewhere~ .  B r i e f l y ,  
t h e  s k u n k s  w e r e  d e e p l y  a n e s t h e t i z e d  w i t h  p e n t o b a r b i t o l  
s o d i u m  (20 m g / k g  b .w t )  a f t e r  a n  i n i t i a l  i n j e c t i o n  of  
a c e p r o m a z i n e  (1 m g / k g ) .  S ing le  a l p h a  a x o n s  we re  i s o l a t e d  
b y  v e n t r a l  r o o t  d i s s e c t i o n  f o l l o w i n g  a l a m i n e c t o m y  f r o m  
L 3 t o  S 2. A m i n e r a l  oil poo l  m a i n t a i n e d  a t  36 • 3 ~ w a s  
f o r m e d  a r o u n d  t h e  m e d i a l  m .  g a s t r o c n e m i u s  f o l l o w i n g  
d e n n e r v a t i o n  of  t h e  o t h e r  h i n d l i m b  m u s c l e s .  T h e  m u s c l e  
w a s  t i e d  to  a s t r a i n  r i n g  a t t a c h e d  to  a r a c k  a n d  p i n i o n .  
C o n f i r m a t i o n  o f  f u n c t i o n a l  i s o l a t i o n  of  a s i ng l e  a l p h a  
a x o n  w a s  p r o v i d e d  b y :  a) a n  a l l - o r - n o n e  t w i t c h  a n d / o r  
t e t a n i c  r e s p o n s e  f o l l o w i n g  f i l a m e n t  s t i m u l a t i o n  a t  v o l t a g e s  
2 - 5 f o l d  a b o v e  t h r e s h o l d ;  b) a c o r r e s p o n d i n g  a l l - o r - n o n e  
E M G  r e c o r d  f r o m  t h e  m u s c l e  t h a t  w a s  u n c h a n g i n g  w i t h  
i n c r e a s e d  v o l t a g e ,  a n d  c) r e c o r d  of a n  a l l - o r - n o n e  a c t i o n  
p o t e n t i a l  f r o m  t h e  s p i n a l  n e r v e  f i l a m e n t  f o l l o w i n g  s t i m u l a -  
t i o n  of t h e  e n t i r e  m u s c l e  n e r v e  d i s t a l l y .  
A l e n t h - a c t i v e  t e n s i o n  c u r v e  c o r r e s p o n d i n g  to  n o r m a l  
p h y s i o l o g i c a l  l i m i t s  w a s  g e n e r a t e d  for  t h e  w h o l e  m u s c l e  
a n d  i s o l a t e d  u n i t .  Al l  m o t o r  u n i t  t e s t s  we re  p e r f o r m e d  
a t  t h e  s h o r t e s t  l e n t h  c o r r e s p o n d i n g  to  m a x i m u m  t e t a n i c  
t e n s i o n .  To  d e t e r m i n e  t h e  c o n t r a c t i o n  t i m e ,  e a c h  w a s  
s t i m u l a t e d  a t  100 H z  for  600 m s e c .  2 sec  l a t e r  a t w i t c h  
w a s  g e n e r a t e d .  T h i s  p r o c e d u r e  w a s  r e p e a t e d  a t  5-sec  
i n t e r v a l s  u n t i l  t h e  t w i t c h  h a d  g rowl l  to  a p e a k  a m p l i t u d e  
a n d  t w i t c h  t i m e  h a d  i n c r e a s e d  t o  i t s  m a x i m u m .  T w i t c h  
c o n t r a c t i o n  t i m e  w a s  m e a s u r e d  f r o m  t h e  o n s e t  of  t h e  
E M G  to  t h e  p e a k  of  t w i t c h  t e n s i o n .  T o  d e t e r m i n e  e a c h  
u n i t ' s  p ro f i l e  d u r i n g  a n  u n f u s e d  t e t a n u s  ( sag  t e s t ) ,  i t  
w a s  s t i m u l a t e d  r e p e t i t i v e l y  for  600 m s e c  w i t h  i n t e r -  
s t i m u l u s  i n t e r v a l  a t  1 2 5 %  of  t h e  p o t e n t i a t e d  t w i t c h  
c o n t r a c t i o n  t i m e .  M u s c l e  u n i t  f i b re s  we re  d e p l e t e d  of  
g l y c o g e n  b y  1 of  2 m e t h o d s .  T h e  f i r s t  2 u n i t s  w e r e  s t i m u -  
l a t e d  a t  40 H z  for  2 - ra in  p e r i o d s  a l t e r n a t i n g  w i t h  2- ra in  
r e s t  p e r i o d s  u n t i l  no  r e c o v e r y  of t e n s i o n  w a s  o b s e r v e d .  
T h e  r e m a i n i n g  2 u n i t s  we re  d e p l e t e d  d u r i n g  m u s c l e  

i s c h a e m i a  f o l l o w i n g  t h e  m e t h o d  of  K u g e l b e r g  s. E a c h  
u n i t  w a s  s t i m u l a t e d  c o n t i n u o u s l y  a t  40 Hz .  F o l l o w i n g  
2 m i n  of  s t i m u l a t i o n ,  i s c h a e m i a  w a s  p r o d u c e d  b y  c l a m p i n g  
t h e  a r t e r y  to  t h e  m u s c l e  in  t h e  g r o i n  for  2 ra in .  T h i s  
p r o c e d u r e  w a s  r e p e a t e d  4 o r  5 t i m e s  o r  u n t i l  n o  t e n s i o n  
r e m a i n e d .  
T h e  w h o l e  m e d i a l  m .  g a s t r o c n e m i u s  w a s  r e m o v e d  a n d  c u t  
i n t o  4 1 - 1 . 5 - c m - t h i c k  d i scs ,  m o u n t e d  for  t r a n s v e r s e  sec-  
t i o n i n g  a n d  q u i c k  f r o z e n  in  i s o p e n t a n e  coo led  to  - - 1 6 0  ~ 
in  l i qu id  n i t r o g e n .  T h e  m u s c l e  s a m p l e s  w e r e  t h e n  s e c t i o n e d  
(15 vtm) a n d  s t a i n e d  fo r  t h e  p r e s e n c e  of  g l y c o g e n  u s i n g  
t h e  p e r i o d i c  a c i d - S c h i f f  (PAS)  m e t h o d  9. S u b s e q u e n t  
s e r i a l  s e c t i o n s  (10 ixm) we re  s t a i n e d  for  m y o f i b r i l l a r -  
A T P a s e  ( M F - A T P a s e )  I~ r e d u c e d  n i c o t i n a m i d e  a d e n i n e  
d i n u c l e o t i d e  t e t r a z o l i u m  r e d u c t a s e  ( N A D H - T R ) 1 1 ,  a n d  
m e n a d i o n e  m e d i a t e d  ~ g l y c e r o p h o s p h a t e  d e h y d r o g e n a s e  
(~ -GPD)  12 to  f a c i l i t a t e  t h e  t y p i n g  of  t h e  c o m p o n e n t  f i b r e s  
of  t h e  m u s c l e  u n i t  a s  e i t h e r  f a s t  o x i d a t i v e  g l y c o l y t i c  
(FOG)  or  s l o w  o x i d a t i v e  (SO) ia 
4 m u s c l e  u n i t s  we re  s u c c e s s f u l l y  i s o l a t e d  a n d  d e p l e t e d .  
T h e i r  p h y s i o l o g i c a l  a n d  h i s t o c h e m i c a l  p r o p e r t i e s  a r e  
s u m m a r i z e d  in t h e  t a b l e .  T h e  f i gu re  s h o w s  a s a m p l e  of  
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Cytol. 9, 47 (1960). 
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8, 296 (1960). 
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Interrelated physiological and histochemical properties of muscle 
units from skunk medial m. gastrocnernius 

Muscle unit 
1 2 3 4 

64 53 50 36 

20 37 30 37 
1.6 3.1 2.6 1.8 
4.5 8 l0 15.5 
1.5 2.2 3.6 3.1 

High High High High 

0.89+ 1.125 0.90+ 0.71+ 
0 + 0 + 

S S S FR 
950 750 600 350 

Physiological properties 
Twitch contraction time (msec) 
Maxinmm tetanic 
tension (TT) (g) 
% of total max imum TT 
Twitch tension (g) 
% of total twitch tension 
Resistance to fatigue 
Post-tetanic potentiation 
(PWP) 
Sag in unfused tetani 
Motor unit classification 
Estimated innervation ratio 

Histoehemical properties 
Mean fibre area (p.m~) * 4791.9 5017.8 4090.4 3989.9 
MF-ATPase Low Low Low High 
NADH-TR High High High High** 
~-GPD Low Low Low Inter- 

mediate 
to high 

Fibre type classification SO SO SO FOG 

Serial sections from striped skunk medial gastrocnemius subjected to 
the glycogen depletion regimen. Fibres shown in A are stained for 
glycogen by the PAS method and those in B for MF-ATPase. 2 com- 
ponent fibres of muscle unit 4 (a FR unit) are shown in A as the re- 
latively unstained fibres. These same fibres are indicated by arrows 
in B. Scale in B indicates 100 ~.m. 

*Taken from the cross-sectional area of 10-45 representative de- 
pleted fibres. Individual fibres in cross-sections near the middle of 
the muscle's length were projected and their outlines drawn. A plani- 
meter was used to calculate the area within each fibre outline. 
** Subsarcolemmal aggregations and a clustering of initochondria in 
the remainder of the sareoplasm characterized nmscle fibres in the 
unit. The fibres ill the other slower muscle units showed a more even 
distribution of mitoehondria. 
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the  h i s tochemica l  results .  The  un i t s  wh ich  were ana lysed  
are genera l ly  r e p r e s e n t a t i v e  of t he  b r o a d  popu la t i on  of 
47 m o t o r  un i t s  p r ev ious ly  s tud ied  in s k u n k  m. gas t ro-  
cnemius% Slow (3) and  fas t  (1) c o n t r a c t i n g  un i t s  w i t h  
va r i ab l e  t w i t c h  t ens ions  and  fa t igue  cha rac te r i s t i c s  were 
s tud ied .  The  on ly  excep t ions  to t he  typ ica l  n a t u r e  (for 
the  skunk)  of t he  phys io logica l  resu l t s  were the  o b s e r v a -  
t ions  of ' sag '  in  a slow m o t o r  u n i t  and  the  presence  of 
p o s t - t e t a n i c  p o t e n t i a t i o n  in 2 of t he  slow t w i t c h  uni ts ,  
Motor  u n i t  2 ( con t r ac t i on  t i m e  = 53 msec) showed  dis- 
t i n c t  sag, a p r o p e r t y  wh ich  ha s  been  used to s epa ra t e  
fas t  f rom slow c o n t r a c t i n g  m o t o r  un i t s  in  the  ca t  ~. 
A n o t h e r  p r o p e r t y  n o r m a l l y  assoc ia ted  w i t h  fas t  con-  
t r a c t i n g  uni t s ,  p o s t - t e t a n i c  potent ia t ionS4,  was found  in 
slow un i t s  1 and  3. 
The  h i s tochemica l  p roper t i e s  of the  c o m p o n e n t  f ibres  of 
each  muscle  u n i t  were r e m a r k a b l y  un i fo rm.  Of t he  f ibres  
s tud ied  in our  4 un i t s  on ly  3 were non-un i fo rm.  These  all  
occur red  in u n i t  4. These  excep t iona l  f ibres were h y p e r -  
t r oph i ed  and  a typ i ca l l y  sphero id  in shape,  a n d  t h e y  were 
cha rac t e r i zed  b y  low s t a in ing  in tens i t i e s  for all  enzymes .  
These  f ibres  were s imi l ia r  in m a n y  respec t s  to  t he  g i an t  
f ibres  p rev ious ly  r epo r t ed  in pig muscle  ~5. I t  is ou r  
conclusion t h a t  t he  gylcogen dep le t ion  shown in these  
f ibres  is n o t  the  r e su l t  of the  s t i m u l a t i o n  r eg imen  b u t  
s imp ly  ref lects  an  overa l l  lack  of s ta in ing .  

Our  f indings  are in  a g r e e m e n t  w i t h  the  d i rec t  cor re la t ion  
of c o n t r a c t i o n  speed w i t h  myof ib r i l l a r  A T P a s e  a c t i v i t y  1~ 
and  wi th  s imi lar  b u t  i nd i r ec t  cor re la t ions  found  in whole  
muscles  or po r t i ons  of muscles  w i t h  d i f fe ren t  m i x t u r e s  
of histochemic,  al  f ibre types~7. F u r t h e r  a n d  mos t  impor -  
t a n t l y  our  r e su l t s  are  c o m p a t i b l e  w i th  t he  p a t t e r n s  of 
phys io logica l  a n d  h i s tochemica l  i n t e r r e l a t eduess  r epo r t ed  
in t h e  r a t  a and  ca t  a us ing  t he  same  t echn iques  employed  
in th i s  s tudy .  
These  resul t s  lend s t rong  s u p p o r t  to  t he  gene ra l i za t ion  
t h a t  h i s tochemica l  m e t h o d s  can  resolve descre te  t ypes  
of muscle  f ibres which  co r re spond  to t h e  muscle  u n i t  
t ypes  genera l ly  found  in m a m m a l i a n  muscle.  T h e  fac t  
t h a t  t h i s  p a t t e r n  is found  in a n  a n i m a l  as func t iona l ly  
a n d  phy logene t i ca l l y  d i s t inc t ,  f rom the  r a t  and  the  ca t  
as is the  s k u n k  suggests  t h a t  the  obse rved  cor re la t ion  
b e t w e e n  h i s tochemiea l  a n d  physio logica l  p roper t i e s  is a 
t r a i t  wh ich  m a y  be sha red  b y  m o s t  m a m m a l s .  
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Visual pigment regeneration: Occurrence in frog retina upside down upon the pigment epithelium~ 
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Summary. Visual  p i g m e n t  r egene ra t i on  in t he  frog requi res  appos i t i on  b e t w e e n  t he  r e t i n a  a n d  re t ina l  p i g m e n t  ep i the -  
l ium. However ,  r e g e n e r a t i o n  occurs  nea r ly  as well  w i t h  t he  r e t i n a  ups ide  d o w n  (i.e. w i t h  t he  i nne r  l imi t ing  m e m b r a n e  
facing t he  p i g m e n t  ep i the l ium)  as r i g h t  side up. 

In  1877, K i i h n e  ~ found  t h a t  b l eached  frog r e t i n a  would  
regenera te  v i sua l  p i g m e n t  on ly  w h e n  i t  was  in appos i t ion  
to  t he  p i g m e n t  ep i the l ium.  Br idges  3 ha s  sugges ted  t h a t  
t he  p i g m e n t  e p i t h e l i u m  m a y  be  necessa ry  because  v i t a m i n  
A m u s t  be es ter i f ied d u r i n g  t he  r egene ra t i on  cycle. W e  
h a v e  h a d  occas ion r ecen t l y  to  r e p e a t  some of K t ihne ' s  ex-  
pe r imen t s ,  a n d  m a d e  a n  a d d i t i o n a l  o b s e r v a t i o n  t h a t  to  
our  knowledge  h a s  n o t  been  r e p o r t e d :  p i g m e n t  regenera-  
t ion  occurs  nea r ly  as well  w i t h  t he  r e t i n a  ups ide  d o w n  
u p o n  t he  p i g m e n t  e p i t h e l i u m  as r i gh t  side up. 
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Qualitative assessment of pigment regeneration in the frog retina. 
The results are from 10 experiments in which placement of the retina 
right side up and upside down upon the pigment epithelium during 
dark-adaptation was compared. Each point represents 1 piece of 
retina from 1 experiment but the number of pieces in each category 
was not necessarily the same in every experiment. 

Material and methods. U n d e r  d im  red i l lumina t ion ,  da rk -  
a d a p t e d  Rana pipiens were decap i t a t ed ,  sec t ions  of eye- 
cup were p repa red ,  a n d  t he  r e t i n a s  were gen t ly  peeled 
f rom t h e  p i g m e n t  e p i t h e l i u m  and  l i g h t - a d a p t e d  for  
15-30 m i n  e i the r  as a n  i so la ted  t i ssue  or a f t e r  r e p l a c e m e n t  
in to  t he  eyecups.  The  r e t i na s  were t h e n  d a r k - a d a p t e d  for  
3-5 h in  a mo i s t  c h a m b e r  a t  r oom t e m p e r a t u r e ,  u n d e r  1 
of 4 cond i t i ons :  1. I so la ted  r e t i n a  on a mo i s t  Nuclepore  
m e m b r a n e .  2. R e t i n a  in ba re  eyecup  (i.e. no  choro id  or 
p i g m e n t  ep i the l ium) .  3. R e t i n a  in i ts  n o r m a l  pos i t ion  (i.e. 
r i gh t  side up) u p o n  t he  p i g m e n t  e p i t h e l i u m  in an  eyecup.  
4. R e t i n a  ups ide  down (i.e. w i t h  t he  inne r  l imi t ing  m e m -  
b r a n e  fac ing  t h e  p i g m e n t  ep i the l ium)  in a n  eyecup.  The  
re t ina l  f r a g m e n t s  ave raged  5 m m  2, a n d  were carefu l ly  
p laced  r i g h t  side up  or ups ide  down  u n d e r  d i rec t  v i sua l  
c o n t r o l  T h e y  he ld  t he i r  pos i t ion  well  a n d  b e c a m e  e v e n l y  
colored a f t e r  r egene ra t i on  so t h a t  a n  edge effect  could no t  
h a v e  a c c o u n t e d  for t h e  resul ts .  
Results and discussion. The  r e su l t s  a f t e r  d a r k - a d a p t a t i o n  
were j u d g e d  qua l i t a t i ve ly ,  r e l a t ive  to t he  a p p e a r a n c e  of 
f reshly  peeled, ful ly  d a r k - a d a p t e d  r e t i n a  ('4') or ful ly 
b leached  r e t i n a  ( '0 ') .  Color p h o t o g r a p h s  of b leached  a n d  
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