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s l e e p -  cons t an t  ampl i tude ,  h igh f requency  0-waves. 
The record for each mouse  was ana lyzed  in to  all 3 
categories and  the  overall  percen tage  of each was obta ined.  
The Table  shows the  mean  and s t anda rd  dev ia t ion  for the  
percen tages  of slow wave  sleep and 1REM, and the  percent -  
age R E M  of to ta l  sleep t ime  for b o t h  groups.  Mann 
W h i t n e y  U- tes t s  were carried out  on the  da t a  for the  
percen tage  of R E M  (significant  a t  0.05 level, one-tai led 
test)  and  for t he  pe rcen tage  R E M  of gotal sleep t ime  
(significant a t  0.01 level, one-tai led test) ,  showing signifi- 
can t  increases in b o t h  measures  for the  group t r ea t ed  w-ith 
n icot inamide .  Compar isons  be tween  the  percen tage  of 
R E M  for the  first  300 pages  oi E E G  record and  the  per- 
centage  of R E M  for the  last  300 pages  were no t  s ignif icant  
for e i ther  group, ind ica t ing  t h a t  t he  increase seen af ter  
n ico t inamide  was p~esent  for the  full 10 h period.  We have  
conf i rmed these  resul ts  in a second expe r imen t  using 
inbred  C57 mice. All showed a 25%, or more, increase in 
pe rcen tage  REM. F u r t h e r  expe r imen t s  are being conduct -  
ed wi th  th is  s t rain.  

Discussion. Much con t rove r sy  sur rounds  the  use of 
niacin in the  t r e a t m e n t  of schizophrenia .  LIPTON 7 allows 
t h a t  there  m a y  be a small  subgroup  oi schizophrenics  who 
do respond  to niacin ba lanced by  an equal  n u m b e r  who 
get  worse (see fu r the r  SMYTm~SS). Schizophrenia  is 
c lear ly a he te rogenous  synd rome  wi th  p robab ly  m a n y  
di f ferent  b iochemical  lesions involved in d i f ferent  sub- 
groups.  HOFFER 9 began  t r ea t ing  pa t i en t s  w i th  nicot inic  
acid because of its alleged role as a m e t h y l  acceptor .  I t  
should therefore ,  theoret ica l ly ,  lower the  levels of the  
avai lable  m e thy l  groups which  may  be con t r ibu t ing  to 
the  illness v ia  a t r a n s m e t h y l a t e d  psychotox in .  I-IoFFER et  
al. 9 have  r epea t ed ly  r epor ted  the  effect iveness  of nicotinic 
acid in t r ea t ing  schizophrenics ;  however ,  m a n y  o the r  
inves t iga tors  have  failed to do so (these s tudies  are re- 
v iewed by  YVYATT et al.l~ I t  has  no t  been shown t h a t  
nicot inic  acid can reverse  the  exacerba t ions  observed  in 
schizophrenics  af ter  the  admin i s t r a t i on  of m e t h i o n i n e n  

nor  is there  any  repor ted  evidence t h a t  it  impai rs  the  
m e t h y l a t i o n  capac i ty  of the  body.  F u r t h e r m o r e  BALDESSA- 
RIN112 repor t s  t h a t  n ico t inamide  is no t  a good m e t h y l  
group acceptor  in the  ra t  and does no t  lower levels of S- 
adenosyl  meth ionine .  

The resul ts  of th is  s t u d y  show t h a t  h igh  doses of nico- 
t inamide  m a y  have  behaviora l  effects unconnec ted  wi th  
its role as a v i t amin .  The bes t  known drug  t h a t  increases 
R E M  is reserpine  ~a. This  suggests  t h a t  a fu r the r  p h a r m a -  
cological s tudy  of n ico t inamide  in th is  l ight  migh t  be of 
interest .  

Rdsumd. Apr6s avoir  res p e n d a n t  21 yours une injec- 
t ion quot id ienne  de 250 mg/kg  n icot inamide ,  des souris 
ont  6t6 examin6es  ch ro n i q u emen t  par  I 'EEG.  La nicoti-  
namide  prolonge la phase  de sommei l  et  fai t  augmen te r  les 
m o u v e m e n t s  oculaires. 
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Beta-Adrenergic Dilatory Responses in Isolated, Saline Perfused Arteries of an 
Elasmobranch Fish, Squalus acanthias 

Adrenergic  receptors  have  been shown to med ia te  vaso- 
d i la t ion in isolated saline per fused  gills of te leosts  1 
and e lasmobranchs  2. The si tes of adrenergic  vasodi la t ion  
can no t  be localized in isolated perfused  gills and  the  possi- 
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bil i ty  exists  t h a t  b o t h  shun t s  wi th in  the  gill vascula ture  a 
and  tona l  changes  in the  arteries,  a f ferent  and efferent  to 
them,  con t r ibu te  to the  regula t ion  of b ranchia l  circula- 
t ion.  ~'~IRBY and BURNSTOCK ~ were unable  to  d e m o n s t r a t e  
any  inh ib i to ry  responses in lower ve r t eb ra t e  ar ter ial  s t r ip  
p repa ra t ion  including te leost  ven t ra l  aortae.  This  commu-  
n ica t ion  repor t s  inh ib i to ry  reponses  to ca techolamines  in 
the  ven t ra l  aor ta  and afferent  b ranchia l  ar ter ies  of the  
dogfish, Squalus acanthias. 

Segments  of p reb ranch ia l  ar ter ies  were cannu la t ed  in 
si tu in f reshly  p i thed  dogfish (1-2 kg) ; t hen  excized and 
perfused  w i t h  an e l a smobranch  r inger  a t  10 ~ The ven t ra l  
aor ta  and 1-2 cm segments  of the  1st (hyoidean),  2nd and 
3rd af ferent  branchia l  ar ter ies  were used. Vent ra l  aor tae  
were cannu la t ed  an te r ior  to the  conus areeriosus and  all 
the  af ferent  ar ter ies  were t ied  off excep t  an i nnomina t e  

Fig. 1. a) The biphasie response to 1 [xg adrenaline in a perfused 
1st afferent branchial artery of Squatus acanthias, b) The response to 
1 btg adrenaline 20 rain after the administration of 100 b~g of pro- 
pranolol; the ~-component of the bipbasic response has been po- 
tentiated and the fl-component diminished. Ordinate: pressure in 
kilopascals. 
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w h i c h  w a s  c u t  t o  p e r m i t  o u t f l o w  of  p e r f u s a t e .  A r t e r i e s  
w e r e  p e r f u s e d  w i t h  a H a r v a r d  p e r i s t a l t i c  p u m p  a t  c o n s t a n t  
f l ow  r a t e  (2-8 m l / m i n )  ; p e r f u s i o n  p r e s s u r e  w a s  m o n i t o r e d  
( S t a t h a m  P 2 3 D c  p r e s s u r e  t r a n s d u c e r )  a n d  r e c o r d e d  o n  
p a p e r  ( S e r v o g o r  S). D r u g s  w e r e  d e l i v e r e d  b y  b o l u s  in jec -  
t i o n  (10 -100  V1) i n t o  a n  i n j e c t i o n  cu f f  in  t h e  p e r f u s i o n  l ine.  
I n j e c t i o n  of  a d r e n a l i n e  a n d  n o r a d r e n a l i n e  (10-5-10 -3 g) 
p r o d u c e d  a b i p h a s i c  r e s p o n s e  of  a n  i n i t i a l  v a s o c o n s t r i c t i o n  
fo l lowed  b y  a l o n g e r  p e r i o d  of  v a s o d i l a t i o n  ( F i g u r e  a ) ;  
i s o p r e n a l i n e  p r o d u c e d  o n l y  v a s o d i l a t i o n .  T h e  /~-blocker,  
p r o p r a n o l o l  h y d r o c h l o r i d e  p o t e n t i a t e d  t h e  c o n s t r i c t o r  
p h a s e  a n d  d i m i n i s h e d  t h e  d i l a t o r  p h a s e  ( F i g u r e  b). I so -  
p r e n a l i n e  g i v e n  a f t e r  p r o p r a n o l o l  h a d  n o  c o n s t r i c t o r  e f f e c t  
b u t  p r o d u c e d  a d i m i n i s h e d  d i l a t o r  r e s p o n s e .  P h e n t o l a m i n e  
m e s y l a t e  d i m i n i s h e d  t h e  e n h a n c e d  c o n s t r i c t o r  r e s p o n s e  
f o l l o w i n g  p r o p r a n o l o l .  Al l  a r t e r i e s  e x a m i n e d  w e r e  q u a l i t a -  
t i v e l y  s i m i l a r  in  r e s p o n s e .  S p o n t a n e o u s  a c t i v i t y  a n d  t h e  

f r e q u e n t  i n c r e a s e  in  t o n e  in  t h e s e  p r e p a r a t i o n s  h a s  t o  d a t e  
p r e c l u d e d  q u a n t i f y i n g  t h e  r e s p o n s e  to  c a t e c h o l a m i n e s .  

T h e s e  r e s u l t s  d e m o n s t r a t e  t h a t  c a t e c h o l a m i n e s  c a n  
m e d i a t e  i n h i b i t o r y  e f f e c t s  on  t h e  a o r t a  a n d  a f f e r e n t  
b r a n c h i a l  a r t e r i e s  s u p p l y i n g  b l o o d  to  t h e  gi l l s  of  t h e  
e l a s m o b r a n c h  f i s h  Squalus acanthias. 

Zusammenfassung. N a c h w e i s ,  d a s s  C a t e c h o l a m i n e  h e m -  
m e n d e  W i r k u n g e n  a u f  d ie  A o r t a  u n d  d ie  a f f e r e n t e n  
b r a n c h i a l e n  A r t e r i e n ,  w e l c h e  d ie  K i e m e n  de s  K n o r p e l -  
f i s c h e s  Squalus acanthias m i t  B l u t  v e r s o r g e n ,  v e r m i t t e l n .  
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Interact ion Between  6 - H y d r o x y d o p a m i n e  and Rhodops in  in v ivo in the Rat Retina 

Since  d o p a m i n e  h a s  b e e n  s u g g e s t e d  to  be  a n  i n h i b i t o r y  
n e u r o t r a n s m i t t e r  in  t h e  r e t i n a  1, ~ a n d  s i n c e  6 - h y d r o x y -  
d o p a m i n e  ( 6 - O H - D A )  h a s  b e e n  w i d e l y  u s e d  r e c e n t l y  t o  
s t u d y  t h e  f u n c t i o n s  of  a d r e n e r g i c  n e u r o n s 3 ,  i t  w a s  cons i -  
d e r e d  a p p r o p r i a t e  to  u s e  6 - O H - D A  t o  t e s t  t h e  f u n c t i o n a l  
e f f ec t s  o f  d o p a m i n e r g i c  r e t i n a l  n e u r o n s .  T h e  m e c h a n i s m  
of  a c t i o n  of  6 - O H - D A  in  i n d u c i n g  t h e  d e g e n e r a t i o n  oi  
a d r e n e r g i c  n e r v e  t e r m i n a l s  is s t i l l  u n c e r t a i n .  W A a N E R  4 
r e p o r t e d  t h a t  6 - O H - D A  u n c o u p l e s  p h o s p h o r y l a t i o n  f r o m  
e l e c t r o n  t r a n s p o r t  s i m i l a r  t o  t h e  c l a s s i c a l  u n c o u p l e r ,  
2 , 4 - d i n i t r o p h e n o l ,  a n d  s u g g e s t e d  t h a t  t h i s  p r o p e r t y  of  

6 - O H - D A  m a y  be  t h e  f i r s t  s t e p  in  i n i t i a t i n g  t h e  d e g e n e r a -  
t i on .  6 - O H - D A  is r e a d i l y  a u t o - o x i d i z e d  r e s u l t i n g  in  t h e  

1 j .  HAGGENDAL and T. MALMFORS, Acta physiol, scand. 54, 58 
(1965). 

2 S. G. I~RAMER, Invest. Ophthal. 10, 438 (1971). 
3 S. E. T. MALMFORS and H. THOENEN, ill 6-Hydroxydopamine and 

Catecholamine Neurons (American Elsevier, New York 1971). 
4 K. WAGNER, in 6-Hydroxydopamine and Cateeholamine Neurons 

(Eds. S. E. T. MALMFORS and H. THOENEN, American Elsevier, 
New York 1971}, p. 227. 

Effects of drugs on retinal sensitivities and rhodopsin contents 

Compound Dose (~xmole/eye) Sensitivity (N.D.No.) N Rhodopsin ~ (%) N 

Saline --  4.75 --- 0.08 18 100.0 • 7.1 16 

6-Hydroxydopamine �9 HBr 0.26 4.76 -4- 0.12 12 99.5 4- 15.5 4 
0.51 2.28 • 0.32 10 43.3 -t- 13.3 4 
1.0 b 0.43 --  0.16 19 13.8 i 3.8 4 

6-Hydroxydopamine �9 HBr 1.0 
+ Na2S~O 5 0.26 0.55 i 0.36 6 27.6 --  8.5 6 

0.51 2.65 -4- 0.41 3 72.5 4- 9.1 4 
1.0 b 3.45 • 0.32 6 85.4 • 8.2 6 

Na2S~O 5 0.26 4.47 4. 0.15 4 90.9 4. 1.8 3 
0.51 3.88 • 0.11 4 101.2 • 4.5 3 
1.0 b 3.24 • 0.16 6 100.3 • 11.0 4 

2,4-DinitropbenoI ~ 2.0 3.90 4- 0.06 8 --  
4.0 3.85 4- 0.04 6 --  

0.5 M Tris-HC1 buffer, pH 9.5 --  4.12 4- 0.06 6 100.0 4- 4.7 6 

H202 4.0 3.47 4- 0.14 11 -- 

6-Aminodopamine �9 2HC1 0.26 2.00 4- 0.08 5 51.0 4- 2.6 5 
0.51 1.06 :L 0.12 5 35.8 ! 7.1 5 
1.0 0.11 4- 0.06 8 14.3 4- 2.1 7 

p-Quinone �9 HBr of 6-hydroxydopamine 1.0 0.75 • 0.32 6 27.5 q- 2.9 6 

p-Chloromereuribenzoate, Na o 1.0 0.18 4. 0.11 5 24.2 4- 7.8 5 

Light-adapted rats were anesthetized with ether, injected intravitreously with 10 [xl of solvents or drug solutions, and subsequently dark 
adapted for 4-6 h before the sensitivity and rhodopsin content were measured as described 1~ Sensitivity was expressed as the Kodak neutral 
density filter number (N.D.No.} plaeed in the st imulus light path. Rhodopsin content of dark-adapted, saline-injected control served as 100%. 

Mean ~ S.E. b Data from PobrG and GRAHAM 15, c In 0.5 M Tris-HC1 buffer, pH 9.5. 


