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Effect of HMG on tissue Iipids of atherosclerotic rats (mean • SE) 

EXPERIENTIA 32/8 

HMG-treated groups 

Lipids Group I Group II Group III 

Serum (mg/100 mI) 
Cholesterol 225 ~ 9 215 • 8 (4) �9 -- 
Triglyceride 265 • 12 202 • 10 (24) p <  0.05 
Phospholipid 300 • 14 240 • 8 (20) p < 0.05 

Liver (mg/g) 
Cholesterol 3.5 • 0.2 3.2 • 0.1 (9) 
Triglyeeride 8.9 • 0.8 8.1 =t_ 0.8 (8) 
Phospholipid 15.8 • 1.3 15.9 • 1.0 -- 

Aorta (mg/g) 
Cholesterol 2.6•  0.2 2.5• 0.2 (4) 
Triglyeeride 6.3 • 0.3 5.9 • 0.6 (6) 
Phospholipid 10.5• 1.2 10.1• 1.6 (4) 

Serum (rag/100 ml) 
/3-1ipoproteins 175 • 8 135 • 6 (23) p < 0.05 

140 • 9 ( 3 8 )  p<0.01 
159 ~13  ( 4 0 )  p<0.01 
225 • 11 (25) p <  0.05 

2.5 • 0.1 (30) p < 0.01 
5.6~  0.7 ( 3 7 )  p<0 .01  

13.2 • 1.1 (17) p < o.o5 

2.0 ~ 0.1 (22) p < 0.02 
4.7 • 0.2 (26) p < 0.05 
8.9• 2.5 (15) 

II0 • 6 (37) p<O.O1 

�9 The values in parenthesis indicate percent change with respect to group I (control values). 

p roduce  hyper l ip idemic  condi t ion  in se rum and  aor ta  
b u t  also formed a t h e r o m a t o u s  plaque in rats.  E x c e p t  
in the  case of cholesterol,  25 mg HMG/kg s ignif icant ly  
lowers se rum tr iglycer ide and phosphol ip id  levels. There  
was  l i t t le or no lipid lowering effect  of HMG observed 
in liver and  aorta.  All serum, l iver and aor ta  lipids excep t  
aort ic  phosphol ip ids  were s ignif icant ly  decreased by  
admin i s t r a t ion  of 50 mg HMG/kg.  Serum fl-l ipoprotein 
levels were also s ignif icant ly  decreased a t  b o t h  con- 
cen t ra t ions  of HMG. 

On gross examina t ion ,  t he  animals  of group I (control) 
had  visible a t h e r o m a t o u s  lesions sca t te red  t h r o u g h o u t  
the  aorta,  b u t  p r o m i n e n t l y  a t  aort ic  arch ( + + + + ) .  The 
a t h e r o m a t o u s  ar ter ia l  lesions regressed m o s t  effect ively 
in group I I I  ra t s  t r e a t ed  wi th  50 mg HMG/kg (+). How-  
ever, the  animals  of group I I  had  visible lesions much  
closer to  group I ( + + + + ) .  The animals  remained  act ive 
t h roughou t  the  expe r imen ta l  period.  The weights  of t r e a t e d  
animals  were same as t h a t  of cont ro l  animals.  

Discussion. The resul ts  ob ta ined  show t h a t  HMG a t  
50 mg/kg  concen t ra t ion  effect ively coun te rac t s  t he  

l ipemic and a therosclerot ic  response  of mass ive  doses of 
v i t amin  D~. Animals  receiving 25 mg HMG/kg signif- 
i can t ly  decreased serum tr iglycer ide  and  phosphol ip id  
levels to the  ex t en t  of 24 and 20% respect ively.  Serum 
/%lipoproteins were also s ignif icant ly  decreased at  b o t h  
concen t ra t ion  of HMG. The level of lipid pa rame te r s  did 
no t  r e tu rn  to normal  value (unpubl ished observat ion)  
even wi th  50 mg HMG/kg.  This  could be due to shor t  
dura t ion  of t r e a t m e n t .  The serum cholesterol,  liver and 
aor ta  lipid did no t  record any  s ignif icant  change  on 
25 mg HMG/kg t r e a t m e n t .  This  could be a t t r ibu ted  to 
lesser dose of HMG. 

HMG inhibi ts  b iosynthes is  of eholesteroN a,14. The 
m a x i m u m  decrease in t r ig lycer ide  and cholesterol  levels 
of HMG t r e a t m e n t  could be due to decrease in V L D L  
tr iglycer ide and  cholesterol  levels as a s ignif icant  de- 
crease was observed in serum f ldipoprote in  levels. 

13 CJ. ~{. FIMOGNARI, Thesis University of California (1964). 
14 Z. H. BeG and P. J. LUPIEN, Bioehim. biophys. Acta 260, 439 

(1972). 

Antagonism of Prostaglandin-Induced Cyclic AMP Accumulation in the Rat Anterior Pituitary in 
vitro by Somatostatin Analogues 
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Summary. The PGE2-induced cyclic AMP accumula t ion  in the  ra t  anter ior  p i t u i t a ry  in vi tro is inh ib i ted  by  [desaminol] -, 
[desamino 1] [descarboxyl*] - and  [D-Lys4]-somatostat in s imilar ly to  somatos ta t in ,  while the  [descarboxyl~]-somatosta  - 
t in  exhibi ts  reduced  ac t iv i ty ;  [D-Lysg]-somatostat in is ineffect ive a t  a h igher  concent ra t ion .  

P ros tag land ins  cause release of g rowth  ho rmone  in the  
r a t  2-5 and  bovine  6, 7 an te r ior  p i tu i tar ies  in vitro.  In  vivo 
the  p lasma g rowth  ho rmone  levels are increased by  ad-  
min i s t ra t ion  of p ros tag land in  in the  ra t  8, sheep 9 and  
m a n  1~ Cyclic A M P  appear s  to be a med i a to r  in the  re- 
lease as p ros tag land ins  increase b o t h  the  accumula t ion  of 
cyclic AMP and  the  release of g rowth  hormone  in the  ra t  5 

and bovine ~ anter ior  p i tu i tar ies  in vitro.  Somatos ta t in ,  
a t e t r adecapep t ide  (H-Ala-Glys -Cys-Lys-Asn-Phe-Phe-  

Trp -Lys -Thr -Phe-Thr -Se r -Cys -OH)  inhibi ts  t he  release 

of immunoreae t ive  g ro w t h  h o rmo n e  in  v i t ro  a n d  in 
vivo  11,12. 
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Recen t ly ,  t h i s  p e p t i d e  w a s  d e m o n s t r a t e d  to  i nh i b i t  t h e  
b a s a l  inc rease  in cyclic A M P  a c c u m u l a t i o n  a n d  t h e  ac- 
c o m p a n y i n g  g r o w t h  h o r m o n e  re lease  in t he  r a t  a n t e r i o r  
p i t u i t a r y  in v i t r o  is, ~.  S o m a t o s t a t i n  also a n t a g o n i z e s  t h e  
p r o s t a g l a n d i n - i n d u c e d  inc rease  in t h e  cyclic A M P  accu-  
m u l a t i o n  ~ , ~  a n d  t h e  a c c o m p a n y i n g  g r o w t h  h o r m o n e  
re lease  in t h e  r a t  a n t e r i o r  p i t u i t a r y  in v i t ro  ~. T h e  basa l ,  
p r o s t a g l a n d i n - i n d u c e d  a n d  N ~ - m o n o b u t y r y l  cyclic A M P -  
i nduced  re leases  of g r o w t h  h o r m o n e  f r o m  r a t  a n t e r i o r  
p i t u i t a r y  cells in  m o n o l a y e r  cu l t u r e  are  i n h i b i t e d  b y  
s o m a t o s t a t i n  ~ 

I n  t h e  p r e s e n t  s tud ies ,  t he  i n h i b i t o r y  effects  of v a r i o u s  
s o m a t o s t a t i n  a n a l o g u e s  on  p r o s t a g l a n d i n - i n d u c e d  cyclic 
A M P  a c c u m u l a t i o n  in t h e  r a t  a n t e r i o r  p i t u i t a r y  in v i t r o  
h a v e  b e e n  d e t e r m i n e d .  

Mater ials  and methods. T h e  s y n t h e s e s  of t he  a n a l o g u e s  
u t i l ized  in t h e  s t ud i e s  were  ach i eved  b y  fo l lowing  t h e  
m e t h o d  e s t a b l i s h e d  for  t h e  p r e p a r a t i o n  of s o m a t o s t a t i n  ~.  
T h e  op t i ca l  r o t a t i o n s  of t h e  a n a l o g u e s  ([~]~, c = 1 in 1~ 
acet ic  acid) were :  ~ desam i no~ ] - som a t os t a t i n  ( - -  32.5~ 
[ d e s c a r b o x y ~ 4 ] - s o m a t o s t a t i n  ( - -  26.3~ ~desamino~][des - 
c a r b o x y ~ ] - s o m a t o s t a t i n  ( - - 2 7 . 9 ~  [D-Lys~] - soma tos t a t i n  
( - - 3 0 . 5  ~ a n d  [ D - L y s ~ ] - s o m a t o s t a t i n  ( - -20 .7~  PGE~ 
w a s  o b t a i n e d  f r o m  O N O  P h a r m a c e u t i c a l  Co. 

T h e  m e t h o d  e m p l o y e d  in t h e  d e t e r m i n a t i o n  of t h e  
a c c u m u l a t i o n  of cyclic A M P  in t h e  a n t e r i o r  p i t u i t a r y  w a s  
b a s e d  u p o n  t h a t  desc r ibed  p r e v i o u s l y ~ ,  ~s. A n t e r i o r  
p i t u i t a r i e s  f r o m  ma le  S p r a g u e  D a w l e y  r a t s  (180-200 g) 

t The authors acknowledge the technical assistance of G. ALEXANDER. 
F. BELLINI, D. MA~OEREL and J. ROC~ON and thank Dr. G. 
SCHILLING and his associates for the analytical data. 
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Effects of somatostatin analogues Oil PGE2-induced accumulation of cyclic AMP in rat anterior pituitary i~i vitro 

Addition Final concentratioi~ pmoles cyclic AMP] Inhibition 
(M X 10 -7) anterior Pituitary ~: SE (%) 

None 31.6 ~ 3.8 
Somatostatin 1.0 16.8 ~ 2.4 �9 47 

0.2 25.4 ~ 1.9 20 
[Desalninol]-somatostatin 1.0 14.8 • 2.3 �9 53 

0.2 20.0 ~ 1.6 b 37 
0.04 26.6 =~ 3.8 16 

None 37.0 ~ 4.0 
Somatostatin 1.0 18.9 ~ 2.6" 49 

0.2 25.6 =L 2.9 b 31 
[Descarboxyl4]-somatostatin 5.0 22.1 _L 2.6 b 40 

1.0 26.3 ~ 3.7 29 
0.2 28.4 -L 2.9 23 

None 54.3 + 7.3 
Somatostatin 1.0 26.9 Jc 3.5 ~ 51 

0.2 32.1 ~ 3.5 b 41 
[Desamino 1] 1.0 26.0 -~ 2.4 �9 52 
[descarboxy I4] -somatostatin 0.2 34.7 -b 1.8 b 36 

None 34.8 ~ 4.0 
Somatostatin 1.0 17.4 -L 2.9 ~ 50 

0.2 27.1 ~: 2.0 22 
[D-Lys4]-somatostatin 1.0 18.6 ~ 1.9 �9 47 

0.2 26.2 i 5.5 25 

None 41.4 i 2.9 
Somatostatin 1.0 15.2 -~ 1.5 �9 63 

0.2 24.4 + 4.1 ~ 41 
[D-LysS]-somatostatin 5.0 46.0 ~ 5.1 

1.0 41.9 if- 2.7 
0.2 43.6 i 3.3 

~p % 0.01; bp < 0.05. 
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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~. 

19 A. G. GILMAN, Proc. natn. Acad. Sei., USA 67, 305 (1970). 
~0 A. GO~aEz-PAN, J. D. REED, M. AImlNUS, B. SHAW, R. HALL, G. 

M. BESSER, D. H. Co'G A. J. KASTIN and A. V. SCHALLY, Lancet 
1, 888 (1975). 

21 W. LIPPMANN and L. E. ]~ORELLA, Pharmac. Res. Commun., in 
press. 

The  Sedat ive  Effects  of N i c o t i n a m i d e  on Gerbi l  W h e e l - R u n n i n g  Act iv i ty  ~ 

J. M. BEATON 

Neurosciences Program and Department o/ Psychiatry, University o/ Alabama Medical Center, 
Birmingham (Alabama 3529d, USA), 2 February 1976. 

University Station, 

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 .  
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