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were utilized. The exper imen t s  were in i t ia ted  be tween  
08.15-09.15 h. The anter ior  pi tui tar ies ,  f rom which  the  
pos ter ior  and in t e rmed ia ry  lobes were removed,  were 
separa ted  into ident ical  halves.  3 p i tu i t a ry  halves  were 
used in each group and  there  were 4-6 groups in each 
de te rmina t ion .  

The t issues were incubated ,  wi th  shaking,  for 60 min  a t  
37~ in an a tmosphe re  of 5% CO2-95~ O 2 in 1.0 1111 of 
Krebs  Ringer  b ica rbona te  buffer  conta in ing  11 m M  I)- 
glucoseS7. The incuba t ion  med ium was then  replaced by  
fresh buffer  and glucose and the  soma tos t a t i n  analogue 
was added  as indica ted  in the  Table.  In  the  p resen t  studies,  
af ter  a fu r ther  2 min incubat ion,  20 p.1 vehicle or PGE2 
(1 • 10 -6 M) was added  for the  incuba t ion  per iod of 4 min. 
The vehicle employed  for the  PGE~ was 0.1 ml e thanol ,  
0.1 ml  sodium ca rbona te  (1.8 mg/mI) and 0.8 ml water .  

For  the  assay of the  cyclic AMP, the  cyclic AMP was 
ex t r ac t ed  f rom the  t issues wi th  5% tr ichloroacet ic  acid 
and  measured  by  the  recep tor -b ind ing  assay of GILMAN 19 
uti l izing 10 lag of pro te in  of the  inhibi tor  and  f p.g of 
receptor  p repa ra t ion  (P-5511, Sigma Chemical  Co.). 
[8-aH]-eyclic A M P  (Schwarz-Mann Co.; 28 Ci/mole) was 
employed  a t  a final concen t ra t ion  of 40 riM. Unlabel led  
cyclic AMP was ob ta ined  f rom Calbiochem Co. Assays 
were pe r fo rmed  in t r ipl icate.  Af ter  f i l t rat ion,  the  filters 
were dried and  10 ml  to luene-phosphor  ~0.4% 2,5-di- 
phenyloxazole  and  0.005%, 1,4-bis (5-phenyloxazole-2- 
yl)benzene] employed  for scint i l la t ion count ing.  

Results and discussion. Somatos ta t in ,  1 •  -7 ~I, 
inh ib i ted  by  50% the  adenohypophysea l  cyclic AMP 
accumula t ion  induced by  PGE2; a t  the  lower level of 
0 . 2 •  -7 M the  inhibi t ion was decreased (Table). 
Similar inh ib i to ry  act ivi t ies  a t  these concen t ra t ions  were 
observed wi th  the  Edesaminol~-, [desamino*Jldescar - 
boxyl4~ - and [D-Lys4~-somatostatin analogues;  the  [des- 
carboxy~4~-somatostatin was effective a t  5 • 10 -7 M.  The 
[D-Lysg?-somatostatin analogue did no t  cause an al tera-  
t ion in the  cyclic AMP accumula t ion  even a t  5 • 10-7 M. 

S o m a t o s t a t i n  a t  1 x 10 -7 M did no t  cause any  appre-  
ciable change in the  basal  cyclic A M P  accumula t ion  nor  
did any  of the  above analogues a t  5 • 10 -7 M (e.g., cont ro l :  
5.7 -~ 0.7 ; soma tos t a t i n  : 5.0 ~ 0.8 ; D-Lys~-somatostat in  : 
5.2 • 0.3 pmoles  cyclic AMP/an te r io r  p i t u i t a r y  ~ SE). 

These resul ts  indicate  tha t ,  in regard to  the  s t ruc ture-  
ac t iv i ty  re la t ionship  of t he  analogues,  the  t e rmina l  amino 
group does no t  appear  to  be of impor t ance  for the  in- 
h ib i to ry  ac t iv i ty  on the  PGE~-induced cyclic A M P  ac- 
cumula t ion ;  e l iminat ion  of the  t e rmina l  ca rboxy l  group 
resul ts  in an analogue exhib i t ing  reduced  act iv i ty .  Bo th  
groups m a y  be e l imina ted  wi thou t  al ter ing the  inh ib i tory  
ac t iv i ty .  Fur the r ,  t he  conf igura t ion  a t  the  a symmet r i c  
cen te r  of the  lysyl moie ty  a t  pos i t ion 4 is i r re levant  since 
the  [D-Lys ~]-analogue exhib i ted  a similar act ivi ty .  In  con- 
t ras t ,  the  conf igura t ion  a t  the  a symmet r i c  center  of the  
lysyl  mo ie ty  a t  pos i t ion 9 is of impor t ance  since the  ED- 
Lys  "I-analogue did no t  exh ib i t  the  inh ib i to ry  ac t iv i ty  even 
a t  a h igher  level. 

Soma tos t a t i n  exhib i t s  a wide spec t rum of suppressor  
act ion on h o rmo n a l  release in var ious  species. In  addi t ion  
to  an effect  on g rowth  ho rmone  and thy ro t rop in ,  somato-  
s t a t in  also shows ex t r ap i t u i t a ry  act ions  in inhib i t ing  the  
release of insulin, g lucagon and gast r in  20. In  view of the  
p resen t  findings,  the  effects  of the  soma tos t a t i n  analogues 
on tile release of g rowth  hormone ,  and  other  hormones ,  
are of interest .  In  th i s  regard  general ly  similar relat ive 
act ivi t ies  as found  in the  p resen t  s t u d y  have  been  ob- 
served wi th  the  analogues wi th  respec t  to their  abiIities 
to inhibi t  basal  gastr ic  acid secret ion in the  unanes the t i zed  
ra t  2~. 
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Summary. The ac t iv i ty  of 5 groups of gerbils was moni to red  over  22 days.  3 of t he  groups  received dai ly  in ject ions  of 
n ico t inamide  (125, 250 or 500 mg/kg) and a 4 th  group received saline. The 5th group was un t rea ted .  The resul ts  in- 
d ica ted  t h a t  b o t h  the  250 and 500 mg/kg n ico t inamide  admin i s t ra t ions  grea t ly  reduced  the  ac t iv i ty  levels of the  gerbils. 

Beaa:ox et  al. 2 have  previous ly  r epor ted  t h a t  the  ad- 
min i s t ra t ion  of 250 mg/kg  n ico t inamide  to mice resul ted  
in a s ignif icant  increase in the  a m o u n t  of paradoxica l  or 
rapid  eye m o v e m e n t  sleep. WOOLLEY a had observed  t h a t  
n ico t inamide  admin i s t r a t i on  appeared  to induce sedat ion  
in mice. This  was la ter  conf i rmed 4 in ra ts  using the  Ani- 
max  mot i l i t ymete r ,  however  the  dosage used in these 
s tudies  was  1 g/kg. The p resen t  s t u d y  describes the  effects 
of lower doses of n ico t inamide  on gerbil  ac t iv i ty .  

Methods. 25 adult ,  male gerbils weighing be tween  55 
and  65 g were  used. The  gerbils were housed  singly in a 
s o u n d - a t t e n u a t e d  room which  had  a reverse 12 h l ight /  
da rk  cycle. The l ights  were off f rom 06.00 18.00 h. Each  
animal  was given access to a La faye t t e  I n s t r u m e n t  Com- 
p a n y  R u n n i n g  Wheel ,  wi th  a c i rcumference of 1.1 meters ,  
for 30 mill on 2 consecut ive  hab i tua t ion  sessions on which  
no da t a  were recorded.  The animals  were given a fu r the r  

6 p r e - s tudy  sessions to  de te rmine  a basel ine level of runn-  
ing wheel  act ivi ty .  These sessions were on the  Monday,  
W e d n e s d a y  and F r i d ay  of the  2 weeks preceeding the  
s tudy.  The n u m b e r  of wheel  revolut ions  per  an imal  per  
session was no ted  each day.  The to ta l  n u mb e r  of wheel  
revolut ions  per  an imal  was calcula ted over all 6 pre- 
s t u d y  sessions. On the  basis  of these  da t a  the  gerbils were 
d iv ided into 5 equal  groups which  were ma t ch ed  on the  
level of wheel  runn ing  ac t iv i ty .  

1 This work was supported in part by FacuIty Research Grant No. 
82-6209 from the University of Alabama in Birmingham to J.M.B. 
J. M. BEATON, G. V. PEeRAge, J. R. SMYTHIES and R. J. BRADLZY, 
Experientia 30, 926 {1974). 

a D. W. WOOLLEY, Scieuee 128, 1277 (1958). 
B. SCHZRER and W. KRA~aER, Life Sci. 11, Part I, 189 (1972). 
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Table I. The mean and standard deviation for the number of wheel turns per group of gerbils per session 

1 0 3 7  

Baseline Saline Nicotinamide 

125 mg/kg 250 ing/kg 500 mg/kg 

Pre-study 361 .9 •  363 .9~114  360.5~-121 
Day1  408 .3~117  427.1xL 98 269.9=L 80 
D a y 3  445.7J=138 503.9-E 83 305.1=~170 
Day8  4 4 6 . 1 ~ 1 0 9  492 .2~  65 438.9=c161 
Day 10 4 3 1 . 4 i 1 3 3  462.2n~ 78 499.8=k112 
Day 15 522.64-130 525 .4~  51 5 5 0 . 3 i 1 1 8  
Day 17 428.2~=126 452 .0~  84 497.0_-}z160 
Day 22 550.6n~i38 506.2~= 93 531.9:t=170 

355 .0~109  361.0~=104 
280.6-j=139 280.0~-104 
3 5 6 . 6 i 1 9 1  386 .3~113 
3 6 0 . 3 i 1 7 5  302 .2~134 
387.1-t=152 281 .4•  
472.2~=116 2 8 5 . 4 i 1 1 3  
369 .5~144  343 .6~134  
366.6~b140 322 .41122  

Table II. The percentage change from the untreated baseline for the 
saline and nicotinamide groups 

Saline Nicotinamide 

125 mg/kg 250 mg/kg 500 mg/kg 

Pre-study 100 100 99 100 
Day 1 105 66 69 69 
Day 3 113 68 80 87 
Day 8 110 98 81 68 
Day 10 107 116 90 65 
Day 15 101 105 90 55 
Day 17 106 116 86 80 
Day 22 92 97 67 59 

Table III. The percentage difference between the nicotinamide 
treatments and the saline control 

125 ing/kg 250 mg/kg 500 mg/kg 

Day I --  39 --  36 - -  36 
Day 3 --  45 -- 33 - -  26 
Day 8 --  12 --  29 --  42 
Day 10 + 9 --  17 42 
Day 15 + 4 --  11 - -  46 
Day 17 + 10 - -  20 --  26 
Day 22 + 5 25 --  33 

B e c a u s e  ea r l i e r  s t u d i e s  w i t h  ge rb i l s  ( u n p u b l i s h e d  d a t a )  
h a v e  s h o w n  t h a t  t h e  b a s e l i n e  l eve l  of  a c t i v i t y  s h i f t s  e v e n  
a f t e r  20 s e s s ions ,  i t  w a s  d e c i d e d  to  i n c l u d e  1 g r o u p  of  
ge rb i l s  to  w h i c h  n o  t r e a t m e n t s  w e r e  to  b e  a d m i n i s t e r e d  
( b a s e l i n e  g r o u p ) .  T h e  4 o t h e r  g r o u p s  c o n s i s t e d  o f  a s a l i n e  
i n j e c t e d  g r o u p  a n d  3 n i c o t i n a m i d e  g r o u p s  ( t r e a t e d  w i t h  
125, 250 a n d  500 m g / k g  n i c o t i n a m i d e ) .  T h e  p H  of  al l  
n i c o t i n a m i d e  s o l u t i o n s  w a s  a d j u s t e d  to  a p p r o x i m a t e l y  
7.4. Al l  i n j e c t i o n s  w e r e  in  a v o l u m e  of  0.1 m l / 2 0  g a n d  
w e r e  g i v e n  i .p.  30 m i n  b e f o r e  t h e  a n i m a l s  w e r e  p l a c e d  in  
t h e  whee l .  T h e  b a s e l i n e  g r o u p  w a s  h a n d l e d  a t  t h i s  t i m e .  

T h e  a n i m a l s  w e r e  ruI1 in  t h e  w h e e l  o n  d a y s  1, 3, 8, 10, 
15, 17 a n d  22, b u t  w e r e  i n j e c t e d  da i ly .  T h e  t o t a l  n m n b e r  
of  w h e e l  r e v o l u t i o n s  p e r  30 m i n  s e s s i o n  w a s  n o t e d  for  
e a c h  a n i m a l .  

Resul ts .  T h e  m e a n  a n d  s t a n d a r d  d e v i a t i o n  w e r e  ca l -  
c u l a t e d  for  e a c h  g r o u p  for  e a c h  d a t a  co l l e c t i on  d a y  a n d  
t h e s e  d a t a  a r e  s h o w n  in  T a b l e  I.  T h e  s t a n d a r d  d e v i a t i o n s  
a r e  r e l a t i v e l y  l a r g e  b e c a u s e  o f  t h e  s m a l l  n u m b e r  o f  

s u b j e c t s  in  e a c h  g r o u p .  As  w a s  n o t e d  in  t h e  M e t h o d s  
s e c t i o n  we  h a v e  p r e v i o u s l y  o b s e r v e d  t h a t  t h e  b a s e l i n e  
s h i f t s  o v e r  t i m e  w i t h  t h i s  m e a s u r e m e n t .  T h e  d a t a  were  
t h e r e f o r e  r e c a l c u l a t e d  a n d  e x p r e s s e d  as  p e r c e n t a g e s  of t h e  
u n t r e a t e d  b a s e l i n e  g r o u p .  T h e s e  d a t a  a re  s h o w n  in  T a b l e  
I I .  T a b l e  I I I  s h o w s  t h e  p e r c e n t a g e  d i f f e r e n c e  b e t w e e n  t h e  
s a l i ne  a n d  n i c o t i n a m i d e  t r e a t e d  g r o u p s .  

I t  is q u i t e  o b v i o u s  f r o m  T a b l e s  I I  a n d  I I I  t h a t  t h e  
a d m i n i s t r a t i o n  of  250 a n d  500 m g / k g  n i c o t i n a m i d e  re-  
s u l t e d  in  d e c r e a s e d  w h e e l - r u n n i n g  r a t e s .  T h e  l o w e s t  
d o s a g e  o f  n i c o t i n a m i d e ,  a l t h o u g h  i n d u c i n g  a n  in i t i a l  de -  
c r e a s e  in  a c t i v i t y ,  w a s  i n a c t i v e .  

Discuss ion.  M u c h  c o n t r o v e r s y  s u r r o u n d s  t h e  u s e  of 
n i a c i n  in  t h e  t r e a t m e n t  of  s c h i z o p h r e n i a .  H O r F E R  5 a n d  
h i s  a s s o c i a t e s  h a v e  r e p e a t e d l y  r e p o r t e d  t h e  e f f e c t i v e n e s s  
of  n i c o t i n i c  a c id  in  t h e  t r e a t m e n t  of  s c h i z o p h r e n i a ;  h o w -  
ever ,  m a n y  o t h e r  i n v e s t i g a t o r s  h a v e  fa i l ed  t o  do so  ( these  
s t u d i e s  a re  r e v i e w e d  b y  W'ZATT e t  al.6). N i c o t i n a m i d e  
w a s  u s e d  t h e r a p e u t i c a l l y  b e c a u s e  of  i t s  a l l eged  ro le  as  a 
m e t h y l  g r o u p  a c c e p t o r .  H o w e v e r ,  i t  h a s  n o t  b e e n  s h o w n  
t h a t  n i c o t i n i c  a c id  c a n  r e v e r s e  t h e  e x a c e r b a t i o n s  o b s e r v e d  
in  s c h i z o p h r e n i c s  a f t e r  t h e  a d m i n i s t r a t i o n  of m e t h i o n -  
i ne  ~, n o r  is t h e r e  a n y  r e p o r t e d  e v i d e n c e  t h a t  i t  i m p a i r s  
t h e  m e t h y l a t i o n  c a p a c i t y  of  t h e  b o d y .  F u r t h e r m o r e ,  
B&LDESSARINI 8 r e p o r t e d  t h a t  n i c o t i n a m i d e  is n o t  a g o o d  
m e t h y l  g r o u p  a c c e p t o r  in  t h e  r a t  a n d  d o e s  n o t  l ower  leve ls  
of  S - a d e n o s y l  m e t h i o n i n e .  

W e  h a v e  p r e v i o u s l y  o b s e r v e d  t h a t  n i c o t i n a m i d e  a l t e r s  
t h e  s l e e p w a k e  c y c l e s  of  m i c e  s u c h  t h a t  t h e  p e r c e n t a g e  of  
r a p i d  e y e  m o v e m e n t  s l e ep  i n c r e a s e d  s i g n i f i c a n t l y .  Also  
WOO]LLEY a a n d  o t h e r s  ~ h a v e  n o t e d  a s e d a t i v e  e f f ec t  in  
m i c e  a n d  r a t s  a f t e r  t h e  a d m i n i s t r a t i o n  of  n i c o t i n a m i d e .  
T h i s  p r e s e n t  s t u d y  s h o w s  q u i t e  c l e a r l y  a m a r k e d  d e c r e a s e  
in  w h e e l - r u n n i n g  a c t i v i t y  in  ge rb i l s  a f t e r  250 a n d  500 m g /  
k g  of  n i c o t i n a m i d e .  T h e r e f o r e ,  n i c o t i n a m i d e  m u s t  h a v e  
c e n t r a l  e f f ec t s  u n r e l a t e d  to  i t s  ro le  as  a v i t a m i n .  T h e  d e g r e e  
t o  w h i c h  t h e  t h e r a p e u t i c  e f f ec t s  of  n i a c i n  a re  r e l a t e d  to  
t h e  o b s e r v e d  s e d a t i v e  e f f ec t s  a r e  w o r t h y  of f u r t h e r  
i n v e s t i g a t i o n .  
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