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lence and  the  abi l i ty  of  cer ta in  bacter ia l  s t ra ins  to elabo- 
ra te  sulfatides.  Thus  while lysosyme may  digest  the  
ca rbohydra t e  p a r t  of the  bacter ia l  envelope,  arylsulfa tase  
A m a y  act  upon bacter ia l  m e m b r a n e  sulfolipids. 

Analysis  of saliva and  tears  for hexosamin idase  A was 
p roposed  for diagnost ic  purposes  in early de tec t ion  of 

Tay-Sachs  syndrome2s  Similarly,  analysis  of these  ex- 
cret ions  could be ad ap t ed  into a conven ien t  clinical ~ool 
for iden t i fy ing  m e t a c h r o m a t i c  l eukodys t rophy ,  a syn-  
drome associa ted wi th  arylsul fa tase  A deficiency. 

.04 j .  D. SINGER, Lancet 2, 1116 (1973). 
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Summary .  Visual p i g m e n t  was ex t rac ted  f rom a fresh wa te r  toleost ,  Etroplus  suratensis and  the  opt ical  dens i ty  measured  
over  a range of 300-650 nm. The absorp t ion  spec t rum indicates  the  2maz a t  550 n m  and  a small  h u m p  at  530 rim. 
Through  par t ia l  b leaching a t  630 nm, it was conf i rmed t h a t  the  fish possesses a mix tu re  of 2 visual  p igments :  the  one 
wi th  the  ,~m~ at  550 n m  p redomina t i ng  over the  other.  

Fishes  of widely sepera ted  hab i t a t s  ranging f rom fresh 
wa te r  to sea water  have  received much  a t t en t i on  in the  
analysis  of visual p igmen t s  ~-s. As a result ,  the  influence 
of diverse factors,  such as the  hab i t a t  sa l ini ty  of the  
na tu ra l  environs and  the  artificial pho toper iod  in the  
labora tory ,  on the  na tu re  of the i r  visual p igmen t s  has 
come to be unders tood  only part ial ly.  Hence  the  discussion 
cont inues  on the  na tu r e  of the  visual p igmen t s  in fishes ~, s. 
The teleost,  Etroplus  suratensis  is known to inhab i t  fresh 
wa te r  as well as brackish  wate rs  along the  coasts  of 
Ceylon and India  9, and thus  offers a great  po ten t i a l  for 
inves t iga t ions  into the  na tu re  of the  visual  p igmen t s  as 
re la ted  to the hab i t a t  10. As a first  s tep in this  direct ion,  
the  p resen t  s t u d y  was unde r t aken  in E. suratensis,  
obta ined  f rom fresh water .  

Mater ia l  and methods. The  fish procured  f rom a local 
deMer were s tocked in glass aquar ia  and fed on cooked 
rice eve ryday  in the  labora tory .  Most ly  t hey  were used 
for the  expe r imen t s  wi th in  a week of their  p r o c u r e m e n t  
f rom thei r  na tura l  hab i ta t .  

E x t r a c t i o n  of the  p igments .  The me thod  of CRESCI- 
TELLIll, 12 ~ a s  followed for the  ex t rac t ion  and analysis  
of the  re t inal  p igment .  The fish were d a r k - a d a p t e d  
overnight ,  before ex t r ac t ing  the  p igment .  The eyes were 
dissected out  and kep t  in 4% po tas s ium a lum solut ion 
for 1-2 h af ter  corneal  puncture .  Af ter  r epea ted  washing  
wi th  disti l led wa te r  and borate-KC1 buffer  a t  p H  8.3, 

re t inal  p i g men t  was ex t r ac t ed  in to  2% digi tonin  in 
alkaline borate-KC1 buffer.  The homogena t e  was centr i -  
fuged a t  4000 r p m  for a b o u t  30 min.  The opt ical  dens i ty  
of the  unbleached  ex t r ac t  was measured  a t  300-650 n m  
in a H i lge r -Wat t  U V I S P E K  spec t ropho tome te r ,  u s i n g  
a microcuvet te .  In  all, the  opt ical  dens i ty  of 12 ex t rac t s  
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Fig. 1. Absorption spectrum of retinal extract 
of 24 eyes obtained from 12 animals. 
0, Unbleached extract; A, partially bleached 
at 630 nnl for 15 see; it:l, - 30 sec; 0,60 sec; <), 
difference spectrum, obtained as a result of 
total bIeaehing with white light. 
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were measured .  All  ope ra t ions  were car r ied  o u t  in  a d a r k  
room u n d e r  a d im  red  l ight ,  a t  t h e  t e m p e r a t u r e  22 :t: 1 ~ 

P a r t i a l  b leaching .  P a r t i a l  b l each ing  of t h e  e x t r a c t  was  
car r ied  o u t  b y  expos ing  t he  m i c r o c u v e t t e  w i t h  t he  e x t r a c t  
to  a source of wh i t e  l igh t  aga i n s t  a co rn ing  in te r fe rence  
f i l ter  of long w a v e l e n g t h  (630 nm) for  15, 30 a n d  60 sec to  
ensure  slow a n d  progress ive  b leach ing  of t he  v i sua l  
p igmen t .  

Difference Spec t rum.  The  difference s p e c t r u m  was 
o b t a i n e d  a f t e r  t o t a l  b l each ing  of t h e  e x t r a c t  to  a wh i t e  
l igh t  of 100 w a t t  source for 10 min.  

Results. Figure  1 shows t he  op t ica l  dens i t y  measure -  
m e n t s  of a n  e x t r a c t  pooled f rom 24 re t inae  s h o w n  aga ins t  
a w a v e l e n g t h  r ange  of 500-600 nm.  T he  a b s o r p t i o n  
s p e c t r u m  of t he  u n b l e a c h e d  e x t r a c t  showed  a A ~ x  a t  
550 nm.  However ,  a smal l  h u m p  a r o u n d  530 n m  could 
also be  seen. The  op t ica l  dens i t y  of t he  ex t rac t s ,  p a r t i a l l y  
b leached,  a t  a long w a v e l e n g t h  (630 nm),  ove r  increas ing  
per iods  of 15, 30 a n d  60 sec showed  a g r adua l  d e c r e m e n t  in 
op t ica l  dens i ty .  Whi l e  t he  shape  of t he  cu rve  for t h e  
e x t r a c t  b l eached  only  for 15 sec more  or less confo rms  
to  t h a t  of t he  u n b l e a c h e d  ex t rac t ,  t h e  same,  w h e n  
b leached  for  1 min,  does no t  show a n y  peak.  T he  m o s t  
n o t e w o r t h y  fea tu re  of t he  resul t s  of pa r t i a l  b l each ing  is 
t h a t  t he  a b s o r p t i o n  s p e c t r u m  of the  ex t rac t ,  b l eached  for 
30 sec, ind ica tes  a p r e d o m i n a n t  h u m p  a t  530 nm,  in 
c o n t r a s t  to  t h a t  of t h e  u n b l e a c h e d  ex t rac t .  

1A: 

1.2 

1.0 

:,... 0.8 

o 0.6 

0.4 
~" �9 Unbleached 
o 0.2 o Bleached 

0 3 0 310 320 30  3 0 350 3 0  30  380 390 400nm 

Wavelength 

Fig. 2. Optical density of the pooled ret inal extract  (same as in 
Figure 1) at the wavelength range of 300-400 nm in unbleached ((l) 
and totally bleached (0) conditions. 

The  dif ference spec t rum,  o b t a i n e d  be tween  t he  un-  
b l eached  a n d  t o t a l l y  b l eached  ex t rac t s ,  shows a p e a k  
a r o u n d  550 n m  a n d  a smal l  h u m p  a r o u n d  530 nm,  
i nd i ca t i ng  ti le m a x i m u m  dens i t y  loss on  b leaching,  a t  t h e  
~ma~ of t he  u n b l e a c h e d  re t ina l  ex t rac t .  

F igure  2 ind ica tes  t he  op t ica l  dens i ty  m e a s u r e m e n t s  
of t h e  u n b l e a c h e d  a n d  t o t a l l y  b l eached  e x t r a c t s  s h o w n  
over  a w a v e l e n g t h  r ange  of 300-400 nm.  The  b l eached  
r e t i na l  e x t r a c t  showed  a p e a k  a r o u n d  349 nm,  i n d i c a t i n g  
t he  a b s o r p t i o n  s p e c t r u m  of t h e  pho top roduc t s .  

Discussion. The  resu l t s  seem to  ind ica te  t h a t  E. sura- 
tensis, o b t a i n e d  f rom fresh w a t e r  possesses 2 v i sua l  
p igmen t s ,  one m a x i m a l l y  sens i t ive  a t  550 n m  a n d  t h e  
o t h e r  a t  530 nm,  t h e  fo rmer  be ing  p r e d o m i n a n t  over  t h e  
la t te r .  T h e  pa r t i a l  and  d i f fe ren t ia l  b leach ing  w i t h  a long 
w a v e l e n g t h  t o w a r d s  t he  red  a n d  wh i t e  l igh t  ha s  se rved  
as a re l iable  m e t h o d  for t e s t i ng  t he  presence  of more  t h a n  
one v i sua l  p igmentS,  8,13. I t  is c l e a r  f rom the  p r e s e n t  
pa r t i a l  b l each ing  e x p e r i m e n t s  t h a t  the  b r e a k  down  of t h e  
v isua l  p i g m e n t  m a x i m a l l y  sens i t ive  to  a longer  wave-  
l e n g t h  is more  comple te  w h e n  exposed  to a source  of 
630 n m  for 30 sec. However ,  t he  a p p r o x i m a t e  s imi la r i ty  
of t he  shape  in t h e  curves  of t he  a b s o r p t i o n  s p e c t r u m  
b e t w e e n  t he  u n b l e a c h e d  e x t r a c t  a n d  t he  same exposed  to  a 
source of 630 n m  for 15 sec seems to ind ica te  t he  incom-  
p le te  a n d  i n a d e q u a t e  b leach ing  of b o t h  t h e  p igmen t s .  

The  p e a k  o b t a i n e d  a r o u n d  340 n m  in t he  a b s o r p t i o n  
s p e c t r u m  of t he  b l eached  e x t r a c t  conf i rms  t h e  p h o t o -  
sens i t ive  p igment ,  ex t r ac t ed ,  as i t  r ep resen t s  t h e  n a t u r e  
of t h e  p h o t o p r o d u c t s  as a resu l t  of b leaching.  

The  v i sua l  p i g m e n t s  e x t r a c t e d  in E. suratensis are 
c o m p a r a b l e  to  those  o b t a i n e d  f rom t h e  o the r  f ishes l ike 
b l e a k  (533, 550 nm)  a n d  carp,  (523, 550 rim) 13,14. I t  is 
of i n t e r e s t  to  no te  t h a t  a closely r e l a t ed  species, E. macu- 
latus a p p a r e n t l y  ha s  a m i x t u r e  of 2 p i g m e n t s  i.e., por-  
p h y r o p s i n  a n d  r h o d o p s i n  6, a l t h o u g h  t h e i r  ~max a r e  far  
to  t he  lef t  (515 a n d  495 nm,  respect ively)  of t he  same  
for t he  p i g m e n t s  o b t a i n e d  in E. suratensis. I t  shou ld  be  
po in t ed  out ,  however ,  t h a t  m a n y  of the  f resh w a t e r  f ishes 
possess v i sua l  p igment s ,  whose  p e a k  sens i t i v i ty  r anges  
f rom 520-550 n m  1~. 
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H i s t o c h e m i c a l  d e m o n s t r a t i o n  of a d r e n e r g i c  nerve  f ibres  and s e r o t o n i n - c o n t a i n i n g  m a s t  ce l l s  of  the  
knee  jo int  s y n o v i a l  m e m b r a n e  in rats  
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Summary. D i s t r i b u t i o n  of no rad rene rg ic  ne rves  a n d  s e r o t o n i n - c o n t a i n i n g  m a s t  cells in  t h e  synov ia l  m e m b r a n e  of r a t  
knee  jo in t s  was  d e m o n s t r a t e d  us ing  t he  h i s tochemica l  f luorescence t e c h n i q u e  of Fa lck-Hi l l a rp .  

Us ing  c o n v e n t i o n a l  h i s tochemica l  t echn iques ,  m a n y  
inves t iga to r s  h a v e  d e m o n s t r a t e d  t h a t  the  j o i n t  capsule  is 
suppl ied  w i t h  b o t h  m y e l i n a t e d  a n d  u n m y e l i n a t e d  nerves ,  
wh ich  are  a f fe ren t  a n d  au tonomic ,  assoc ia ted  w i t h  b lood  
vessels 3, a n d  t h a t  m a s t  cells lie a r o u n d  t h e  b lood  vessels 
a n d  in t he  loose connec t ive  t i ssue  3, 4. Cellular  loca l iza t ion  
of m o n o a m i n e s  in va r ious  o rgans  a n d  t issues  ha s  been  

d e m o n s t r a t e d  us ing  t he  h i s tof luorescence  t e c h n i q u e  of 
FALCK-HILLARP 5, b u t  d e m o n s t r a t i o n  in t he  j o i n t  capsule  
has  n o t  been  repor ted .  

W e  inves t i ga t ed  t he  d i s t r i b u t i o n  of no rad rene rg i c  
ne rves  a n d  s e r o t o n i n - c o n t a i n i n g  m a s t  cells in  t h e  ra t ,  
us ing  t he  Fa l ck -Hi l l a rp  m e t h o d  appl ied  in such  a way  
t h a t  t h e  j o in t  capsu la r  t i ssue  could be  visual ized.  


