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ch roma tog raphy .  The oven t e m p e r a t u r e  was p r o g r a m m e d  
f rom 150 ~ to  280~ at  10~ and the  run i so thermal ly  
for 5 rain. 

Results. Figure  A shows the  gas c h r o m a t o g r a m  of a 
sample  of bile which  was p e r m e t h y l a t e d  and indicates  the  
N-glucuronide metabo l i t e  of carbamazepine .  I t  is the  
largest  peak  in the  c h r o m a t o g r a m  and appeared  a t  the  
end of the  p r o g r a m m e d  run  wi th  the  i n s t r u m e n t  main-  
t a ined  a t  275 ~ for 5 mill. Figure B is the  s t ruc tu re  and  
mass  spec t rum  of the  p e r m e t h y l a t e d  N-glucuronide  of 
carbamazepine .  The molecular  ion is at  m/e 482 and  there  
are ions a t  m/e 451, 425, 394, 306, 278, 249, 233, 220, 201, 
192, 173, 169, 157, 141 and  101. The ions a t  m/e 233, 201, 
169, 141 and 101 are caused by  f ragmenta t ion  of the  per-  
m e t h y l a t e d  glucuronic acid moie ty  s. The ion a t  m/e 425 
is caused by  loss of C H 3 - N - C - - 0  (57 a tomic  mass  units) 
and a molecular  r ea r rangement .  

Discussion. Previous  s tudies  have  shown t h a t  in t ac t  
glucuronide metabol i tes  of drugs can be p e r m e t h y l a t e d  
and ident i f ied by  gas c h r o m a t o g r a p h y  and mass  spectro-  
met r ic  analysis  s. Glucuronide metabol i tes  of menad ione  9 
5 ,5 -d ipheny lhydan to in  ~~ p h e n y r a m i d o N  ~, me thoca rba -  
tool ~2 and  o the r  drugs have  been ident i f ied by  this  
technique .  The presen t  observa t ions  establ ish t h a t  carba-  
mazepine  is metabol ized  to an N-glucuronide by  the  liver 

of the  rat .  This me tabo l i t e  is excre ted  in the  bile and is 
l ikely to be hydro lyzed  by  glucuronidases  in the  gast ro-  
in tes t ina l  t rac t l  This would release the  p a r en t  drug  which  
could therefore  be reabsorbed  and undergo ex tens ive  
en te rohepa t i c  recirculat ion.  Carbamazepine  occasionally 
produces  serious and somet imes  fa ta l  side effects in the  
blood including agranulocytos is  and  aplast ic  anemia.  
These abnormal i t ies  m a y  be caused by  the  p a r en t  com- 
pound  or a toxic metabo l i t e  p roduced  in the  liver. In-  
t es t ina l  bac te r ia  m a y  also modi fy  the  drug  during entero-  
hepa t ic  recirculat ion ~a and lead to the  format ion  of toxic 
b io t r ans fo rma t ion  products .  I t  is therefore  necessary  to 
s t u d y  the  metabol ic  profile of ca rbamazep ine  in normal  
subjec ts  and those  who develop adverse  react ions in order  
t h a t  the  la t t e r  m a y  be pred ic ted  or avoided.  
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Summary. In  ra t s  3 -hydroxy-3-methy lg lu ta r i c  acid effect ively counte rac t s  the  l ipemic and  a therosclerot ic  response  
of mass ive  doses of v i t amin  D 2. I t  regressed the  fo rmat ion  of a the roma tous  ar ter ial  lesions. F u r t h e r m o r e  the  significant  
decrease in se rum fi-l ipoprotein levels on HMG t r e a t m e n t  could be due to decrease in V L D L  tr iglyceride and cholesterol  
levels. 

Hypo l ip idemic  proper t ies  of 3 -hydroxy-3-methy lg lu -  
tar ic  acid (HMG) have  been shown in ra ts  3, 4, r abb i t s  5, ,, 
and  m a n  ~, s. The expe r imen t s  in r abb i t s  ind ica ted  t h a t  
HMG decreased lipid levels in serum, liver and  aor ta  and  
also p r even t ed  the  a the roma tous  plaque format ion ,  when  
t h e y  were fed a therogenic  diet  9. More recent ly ,  a thero-  
sclerosis has  been p roduced  in ra t s  supposed to be highly  
r e s i s t an t  to atherosclerosis  by  i n tuba t i ng  a mix tu re  con- 
t a in ing  olive oil, v i t amin  D e and  cholesteroN0,~L Ill 
v iew of these  findings,  and also of the  fact  t h a t  no de- 
f ini te  in fo rmat ion  is avai lable abou t  the  hypol ip idemic  
compounds  and sever i ty  of a therosclerosis  in rats,  we 
r epo r t  now t h a t  HMG preven t s  the  sever i ty  of a thero-  
sclerosis in ra t s  also. 

Materials and methods. 15 male  albino ra ts  (stock 
colony of Ind ian  Ve te r ina ry  Research  Ins t i tu te ,  India) 
weighing abou t  160 g were d iv ided into 3 equal  groups.  
They  were ma in t a ined  on Hind  Lever  basal  d ie t  (Hin- 
dus t an  Lever  Co., India) and received by  gast r ic  in- 
t u b a t i o n  1.5 ml  olive oil m ix tu r e  conta in ing  per  ml:  
8 mg v i t am in  D 2 320,000 I .U.  (E. Merck, Germany)  and  
40 mg choles terol /kg b o d y  we igh t  for 5 consecut ive  
days  as descr ibed by  ALTMAN 10. The 1st group receiving 
1 ml  saline i.p. se rved  as contro l  group. E a c h  animal  of 
the  2nd and  3rd groups received i.p. HMG a t  t he  con- 
cen t ra t ion  of 25 and  50 mg/kg  b o d y  weight  respec t ive ly  
in 1 ml  saline. Af te r  5 days  t r e a t m e n t ,  the  animals  were 
fas ted  overnight ,  e ther  anaes the t ized ,  blood was wi th-  

d rawn  by  cardiac punc tu re  and serum ob ta ined  by  centr i -  
fugat ion.  The me t h o d s  of ex t rac t ion  and  tissue lipid 
analysis  were as descr ibed in a previous  publ ica t ion  ~. 
Serum fl-lipoproteins were e s t ima ted  by  the  me t h o d  of 
VO~LKER 1~. A t h e r o m a t o u s  ar ter ia l  lesions were visual ly 
g raded  on 0-4 scale. 

Results. The d a t a  shown in the  Table  conf i rm the  
f indings of ALTMAN10 t h a t  a mix tu re  of v i t amin  D e and 
cholesterol  dissolved in olive oil was no t  only able to 
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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. 
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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. 


