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Second,  t h e  ske l e t a l  p i g m e n t  was  f o u n d  to  r e a c t  w i t h  
b e n z i d i n e  a n d  h y d r o g e n  perox ide ,  p r o d u c i n g  a p e a - g r e e n  
co lou r  (cf. WlLLSTAEDT~). T h e  r e a c t i o n  was feeble  a n d  
was  s h o w n  b y  so lu t i ons  of t h e  p i g m e n t  in  w a t e r  as well  
as t h o s e  in e t h a n o l .  In  v iew of th is ,  a n d  of t he  fac t  t h a t  
s u c h  a r e a c t i o n  is c h a r a c t e r i s t i c  of t e t r a p y r r o l e s  w i t h  
a c losed  r ing,  i t  wou ld  a p p e a r  t h a t  t h e  r e a c t i o n  is n o t  
d u e  t o  t h e  m a i n  m a s s  of p i g m e n t ,  b u t  to  a c c o m p a n y i n g  
t r a c e s  of  t h e  p o r p h y r i n  t y p e .  

T h e  ske l e t a l  p i g m e n t  t h u s  shows  t h e  c h a r a c t e r i s t i c s  
of a n  o p e n  c h a i n  t e t r a p y r r o l e  of the  b i l a t r i e n e  type ,  
r e s e m b l i n g  b i l i ve rd in .  N o t h i n g  is k n o w n  of i t s  m e t a -  
bo l i sm.  
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Zusammen[assung 

I m  S k e l e t t  yon  Katsuwonus pelamis k o m m t  v e r e i n z e l t  
e in  b l a u g r i i n e s  P i g m e n t  vor ,  dessen  V e r t e i l u n g  im 
E n d o s k e l e t t  b e s c h r i e b e n  wird.  Das  P i g m e n t  k a n n  m i t  
s a u r e m  M e t h a n o l  e x t r a h i e r t  u n d  in C h l o r o f o r m  i iber-  
ge f i i h r t  we rden .  Die  s au re  M e t h a n o l t 6 s u n g  des  P i g m e n t s  
ze ig t  A b s o r p t i o n s m a x i m a  be i  6 8 0 - 6 9 0  u n d  370 m/z, die 
C h l o r o f o r m l 6 s u n g  bei  660 u n d  380 m/z. Sowohl  t r o c k e n e  
F i l m e  des P i g m e n t s  als a u c h  die C h l o r o f o r m l 6 s u n g  
g e b e n  e ine  pos i t i ve  G m e l i n s c h e  R e a k t i o n ,  u n d  de r  
o x y d i e r t e ,  in  a m m o n i a k a l i s c h e m  ~ . t hano l  ge l6s te  Z ink -  
k o m p l e x  des P i g m e n t s  ze ig t  i m  u l t r a v i o l e t t e n  L i c h t  e ine  
i n t e n s i v e  ro t e  F t u o r e s z e n s  u n d  A b s o r p t i o n s m a x i m a  bei  
590 u n d  640 m/z. Das  P i g m e n t  b e s i t z t  s o m i t  die E i g e n -  
s c h a f t e n  e ines  B i l i t r i e n t e t r a p y r r o l  u n d  ~ihnelt wei t -  
g e h e n d  d e m  Bi l i ve rd in .  

1 H. WILLSTAEDT, Enzymologia 9, 260 (1941) (Chem. Abstr. 36, 
S42). 
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a d a p t e d  ch icks  or  to  ch i cks  d a r k - a d a p t e d  for  4 h,  
i n j e c t e d  u n d e r  a f a i n t  r ed  l i g h t  a n d  k e p t  in  t h e  d a r k  
u n t i l  d e a t h .  

t 

Fig. 1.-Retina of control chick; gallocyanin-chronmlunl stain. 
Fig. ~.-Chiek retina 2 h after iodoacetate injection. Pycnosis in the 
ganglionar and inner and outer granular lay~,rs; gallocyanin-ehrom- 

alum stain. 
Fig. 3.-~4 h after iodoaeetate injection. Period acid-Sehiff hematoxy- 

lin stain. Glycogen still present in accessory cones (arrow). 
Fig. 4.-Four days after iodoacetate injection. Profound disorganiza- 
tion particularly of the granular layers. Rods and cones no longer 
distinguishable. Migration and conglomeration of pigment cells. 

Periodic acid-Schiff, hematoxylin. 
Fig. 5.-Six days after iodoacetate administration. Only the pigment 
cell layer is recognisabte. Other layers have been substituted by a 

proliferation of "fibroblast like" cells. 

Effects of Iodoacetate  
on the H i s t o l o g y  of the Chick Ret ina  

I n  t h e  d e s t r u c t i v e  ef fec ts  of s o d i u m  m o n o i o d o a c e t a t e  
r e p o r t e d  on  t h e  r e t i n a  of t h e  r a b b i t  x, e a t  a n d  m o n k e y  ~, 
i t  h a s  b e e n  p o i n t e d  o u t  t h a t  t h e  v i s u a l  cells a re  p r i m a r i l y  
a f fec ted .  So fa r  few r e p o r t s  h a v e  b e e n  p u b l i s h e d  o n  t h e  
e a r l y  ef fec ts  (less t h a n  24 h) a f t e r  i n j e c t i o n s  of  t he  d rug .  

T h e  p r e s e n t  p a p e r  is i n t e n d e d  to  p r o v i d e  d a t a  on  t h e  
s t r i k i n g  s e n s i t i v i t y  of t h e  ch i ck  (Gallus gallus domesticus, 
L.) r e t i n a  to  i o d o a c e t a t e ,  l e ad ing  to  ea r ly  ce l lu lar  les ions  
in all  ceil layers .  

Male  ch icks  (Leghorn ) ,  w e i g h i n g  200 -400  g were  used,  
T h e  a n i m a l s  r ece ived  t h e  fo l lowing  d i e t :  c o r n m e a l ,  
4 5 % ;  ro l l ed  oa t s ,  1 9 % ;  m e a t  mea l ,  1 4 % ;  case in ,  1 5 % ;  
yeas t ,  2 % ; p e a n u t s ,  3 % ; cod  l iver  oil, 1 %  ; a n d  com-  
merc i a l  s o d i u m  chlor ide ,  1%,  bes ides  co rn  a n d  w a t e r  
ad libit~tm. S o d i u m  m o n o i o d o a c e t a t e  (40 m g / k g  b o d y  
weigh t )  was  a d m i n i s t e r e d  i n t r a v e n o u s l y  a t  d a y  l ight .  
Con t ro l  a n i m a l s  were  i n j e c t e d  w i t h  d i s t i l l ed  wa te r .  A 
p r e l i m i n a r y  e x p e r i m e n t  s h o w e d  n o  d i f fe rence  in  t h e  
les ions  16 h a f t e r  d r u g  a d m i n i s t r a t i o n  to  e i t h e r  l igh t -  

1 G. SCHUBERT und H. BORN$CHE1N, Exper. 7, 461 (1951). - W. 
K. NO~LL, J. Cell. Comp. Physiol. 40, 25 (195~). - P. KARLI, Arch. 
Anat., Histol. Embryol. 35, 1 (1952). 

2 W. K. NOELL, J, Cell. Comp. Physiol. 40, 25 (1952). 

Af t e r  d e c a p i t a t i o n ,  t h e  pos t e r io r  poles of t h e  eyes  were  
f ixed in H~:LL~"S or  in chi l led  Gt';NDRE'S t i xa t ive .  P a r a f f i n  
s ec t ions  (4 a n d  7 micra )  were s t a i n e d  by  one of t h e  fol low- 
ing  m e t h o d s :  p h o s p h o t u n g s t i c  acid h e m a t o x y l i n ;  
g a l l o c y a n i n - c h r o m a l u m ;  per iod ic  ac id -Sch i f f  w i t h  h e m -  
a t o x y l i n  c o u n t e r - s t a i n i n g ,  w i t h  a n d  w i t h o u t  p r e l i m i n a r y  
d i g e s t i o n  w i t h  sa l iva .  T h r e e  to s ix a n i m a l s  were  sac r i -  
f iced a f t e r  e a c h  of t h e  fo l lowing pe r iods  of i n j e c t i o n :  
1, 2, 4, 6, 8, 10 ,1 l ,  12, a n d  24 h, a n d  2, 4, 6, a n d  7 days .  
F i f t e e n  c o n t r o l s  were s tud ied .  

Results. Of a t o t a l  of 59 i o d o a c e t a t e  i n j e c t e d  ch icks ,  
n o  d i f fe rence  f rom t h e  con t ro l  r e t i n a s  (Fig. 1) was  f o u n d  
in  t w o  of t h e m  (one in t h e  12 a n d  t h e  o t h e r  in  t h e  24 h 
g roup) .  Les ions  s h o w e d  m a r k e d  v a r i a t i o n s  in  i n t e n s i t y  
w h e n  d i f f e r en t  p a r t s  of t h e  s a m e  r e t i n a  were  c o m p a r e d .  
No spec ia l  care,  however ,  was  t a k e n  to  n o t e  t h e i r  dis-  
t r i b u t i o n .  Th i s  m a y  ex p l a i n  t h e  f ac t  t h a t  no  s t r i c t  
c o r r e l a t i o n  could  be  found  b e t w e e n  t h e  i n t e n s i t y  of t h e  
les ions  a n d  t h e  per iods  a f t e r  i o d o a c e t a t e  a d m i n i s t r a t i o n .  
I n  a b o u t  a/~ths of t h e  t r e a t e d  a n i m a l s ,  a d i s t i n c t  p i g m e n t  
m i g r a t i o n  was  f o u n d  to  t h e  p l a n e  of t h e  e x t e r n a l  
l i m i t i n g  m e m b r a n e .  8 h a f t e r  i n j e c t i o n ,  c o n g l o m e r a t i o n  
of t h e  p i g m e n t  was  o b s e r v e d .  F o l d i n g  of  t h e  r e t i na ,  
r e d u c t i o n  in i ts  t h i c k n e s s  a n d  of i t s  i n n e r  g r a n u l a r  l aye r  
(Figs.  2, 3) were also f o u n d  in a b o u t  a~ths of t h e  t r e a t e d  
an ima l s .  P y c n o s i s  of t h e  cells of t h e  g a n g l i o n a r  l aye r  was  
seen 30 m i n  a f t e r  t h e  i n j e c t i o n  of t h e  d rug ,  i n c r e a s i n g  
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afterwards (Fig. 2), and becoming an almost  constant  
phenomenon 8 h after. Not  all of the ganglionar layer 
ceils were s imultaneously affected. Only 8 h after 
injection did pycnosis appear in the external  and inner 
granular  layers. Disruption of the rod and cone cell 
layer was found from the 8 h group onwards. Ellipsoids 
and the glycogen containing paraboloids of the rods and 
accessory cones (Fig. 3), could be recognised up to the' 12 
and 22 h groups. The resistance of the cone ellipsoids of 
rabbits was observed by 12~OELL1. 

In the 4 days group, the different layers could hardly 
be recognised (Fig. 4). In the 6 and 7 days groups, only 
an apparent ly  proliferated p igment  layer was found, the 
remaining par t  of the re t ina  being subst i tuted by 
"f ibrobtast - l ike"  cells (Fig. 5) (gtial reaction ?). 

Discussion. Species differences probably explain the 
different t ime-course and characteristics of the lode- 
aceta te  effect on the re t ina  in our material ,  when our 
results are compared with  those reported earlier s on 
other  animals. I t  is interest ing to note tha t  in this 
laboratory  the in t ravenous  administrat ion of repeated 
20 mg/kg doses of sodium monoiodoacetate  to rats and 
mice did not  induce lesions on the retina. The chick 
re t ina  therefore seems the part icularly sensitive to iodo- 
acetate  and should be good mater ia l  for fur ther  cytol-  
ogical and biochemical  s tudy of its early effects. We 
refer to NOI~LL 1 for a discussion on the possible mech- 
anism of action of the drug. Study of other  more specific 
SH-combining drugs 3 and protect ion exper iments  
might  elucidate the mechanism of the iodoacetate  effect 
on the ret ina 4. 
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Rdsumd 
Le monoiodoacetate  de sodium inject6 A des poulets 

par vole intraveineuse en une dose unique de 40 mg/kg, 
provoque des 16sions tr6s pr6coces dans toutes  les 
couches cellulaires de la r6tine. Une d6g6n6rescence plus 
ou moins compl6te survient  6 ~ 7 jours apr6s l ' injection.  
On peut  conclure que le poulet  pr6sente une sensibilit6 
au mono~odoacetate plus grande que celle des mammi-  
f~res prec6demment  6tudi6s (lapin, chat, macaque).  

I ~V. K. NOELL, J. Cell Colnp. Physiol. 40, 25 (195~). 
2 G. SCItUBERT und H. BORNSettEIN, Exper. 7, 461 (1951). - W. 

K. NOELL, J. Cell. Comp. Physiol. 40, 25 (1952). - P. KARLI, Arch. 
Anat. Histol. Embryol. 35, 1 (195~). 

3 Z. M. BAC¢2, Exper. Z, 349 and 385 (1946). - E. S. G. BARROW, 
Adv. in Enzymol. 11, ~01 (1951). 

4 This work has been aided by grants from the Reitoria da Unl- 
versidade de S~o Paulo and Conselho Nacional de Pesquisas. The 
advice of Prof. L. C. U. JUNQUEXRA is gratefully acknowledged. 

Inf luence of Cont inuous  Light  or  D a r k n e s s  
on  Sexua l  D e v e l o p m e n t  in the  Male  Rabbi t  

Length of l ight has b e e n  shown to influence some of 
the female reproduct ive processes in certain species of 
animals, especially birds ~, ferrets *, and sheep s, but  not  

1 ~V. ROWAN, Nature, London 115, 497 (1925). 
2 D. S. HART, J. Expt. Biol. 2S, 1 (1951). - F. H. A. MARSHALL, 

J. Expt. Biol. 17, 139 (1940). 
3 E. S. t~. HAFIg, Nature laa, 822 (1950). - D. S. HART, J., Agri. 

Sci. 4o, 143 (1951). - N. M. T. YEATES, J. Agri., ScL 39, 1 (1949). 

rabbits 1. A perusal of the available l i terature shows tha t  
the influence of length of light on the various male 
reproductive processes of the rabbit  has not  been so far 
invest igated (for review see YEATES, 1949). In view of 
the extensive use of the rabbit  for laboratory work, a 
prel iminary invest igat ion was undertaken to s tudy the 
effects of continuous light or darkness, for both short 
and long experimental  periods on the weight of the male 
sex organs and on the production of fructose by the 
seminal vesicles in the male rabbit  at different ages. 
Fructose has been shown to be a very  impor tan t  
const i tuent  of the seminal plasma, and its level in the 
seminal fluid indicates the degree of functional ac t iv i ty  
of the seminal vesicles. Moreover, it has also been found 
tha t  the production of fructose in the seminal fluid is 
dependent  upon the androgen status 2. Therefore, the 
level of fructose in the seminal fluid indirectly indicates 
the degree of functional ac t iv i ty  of the interst i t ial  cells 
which secrete the male sex hormone. 

Groups of male rabbits  (HAMMOND'S inbred strains) 
of different ages were kept  under continuous light, to ta l  
darkness, and natura l  l ight conditions for both short  
and long periods at  different t imes of the year. At  the 
terminat ion of each experiment,  the rabbits  were killed 
and their  testes, prostate,  seminal vesicles, adrenals, 
thyroid  and. p i tu i ta ry  were weighed separately. The 
fructose content  of the seminal vesicles was est imated 
colorimetrically. 

The results obtained from the present series of 
experiments indicate t ha t  continuous l ight or darkness 
for short  or long periods did not  affect the weight of the 
testes and accessory male organs in the inbred male 
rabbits when compared with those of the control 
groups at  different ages. Microscopic examinat ion of 
the testes of the experimental  rabbits did not  show any 
marked difference in their  histological features. There 
was no significant difference between the fructose 
contents of the seminal vesicles of the control, total  
light and total  darkness t reated rabbits at different 
ages. 

The present results show tha t  the rabbit  appears to 
be refractory to the effect of continuous l ight or darkness 
in so far as the development  and functions of the male 
sex organs are concerned. However,  length of light has 
been shown to influence some of the male reproductive 
processes in certain other species of animals viz. ferret  -~ 
and sheep 4. I t  is, therefore, suggested tha t  the question 
of the species of the animal should be taken into con- 
sideration while s tudying the subject  of photoperiodici ty 
in mammals.  

Thanks are due to Dr. J. HAMMOND, M. A., D. So., F. R. S.,and 
Dr, A. WALTON, Ph.D., for providing facilities to undertake this 
piece of work in their Laboratories. 
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Zusammen/assung 
Gruppen yon mAnnlichen Kaninchen verschiedenen 

Alters wurden in verschiedenen Jahreszeiten unter  
Dauerbelichtung,  Dauerverdunkelung und unter  natiir- 
lichen Lichtverh~iltnissen gehalten, und zwar jeweilen 

1 G. K. SMELSER, A. WALTON, and E. O. WHETXAM, J.  Expt. 
Biol. 11,352 (1934). 
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3 T. H. BISSONNETTE, Prec. Royal See. B. 110, 322 (1932). 
4 N. M. T. YEATES, J. Agri. Sci. 39, 1 (1949). 
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