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h i b i t o r  of t he  e n z y m e  b y  P L P - G A B A ,  t he  i n h i b i t o r  (PLP-  
G A B A ) - e n z y m e  d issoc ia t ion  c o n s t a n t  (K d was ca lcu la ted  
as 1.4 txM, 

1 Km ( [I]~ 1 , 1 
v = ~  1 + ~ f N '  v (i) 

where  v : in i t i a l  r a t e  of t h e  enzym i c  reac t ion ,  V m :  max i -  
m u m  ra te  of t he  enzymic  reac t ion ,  K m :  Michael ' s  con-  

s t an t ,  [I] : c o n c e n t r a t i o n  of P L P - G A B A ,  Ki :  P L P - G A B A  
and  e n z y m e  d issoc ia t ion  cons t an t ,  IS]: c o n c e n t r a t i o n  of 
GABA.  
The  m a g n i t u d e  of t he  Kl  ind ica tes  t h a t  P L P - G A B A  is a 
power fu l  G A B A - T  inh ib i to r .  Such  an  i n h i b i t o r  m i g h t  be 
a useful  tool  in  t h e  in  v ivo  s t u d y  of b r a i n  G A B A  m e t a -  
bo l i sm if i t  t r a n s p i r e s  t h a t  i t  can  cross t he  b lood -b ra in  
bar r ie r .  As well, i t  could  serve as a p o t e n t i a l  l i gand  in 
a f f in i ty  c h r o m a t o g r a p h y  for t he  pur i f i ca t ion  of GABA-T.  

Effec t  of  c h r o n i c  a l l o x a n  d i a b e t e s  a n d  i n s u l i n  t r e a t m e n t  o n  a d i p o s e  t i s s u e  l ip id  c o m p o s i t i o n  of  r a t s  
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Summary. Decreased  c o n t e n t  of t h e  adipose  t i ssue  l ipids was obse rved  in chron ic  a l loxan  d iabe t ic  r a t s  a n d  was res to red  
to  n o r m a l  w i t h  insul in  t r e a t m e n t .  P ro longed  insul in  t r e a t m e n t  in  n o r m a l  r a t s  also resu l ted  in increase  of t he  l ipid 
c o n t e n t  of t he  adipose  tissue. 

Adipose t i ssue  is cha rac t e r i zed  b y  i ts  h igh  c o n t e n t  of 
fa t  wh ich  compr izes  m o s t l y  t r iglycer ides .  The  compos i t ion  
of yel low and  b r o w n  adipose  t i ssue  l ipids a n d  i ts  va r i a -  
t ions  w i t h  d i f fe ren t  per iods  of s t a r v a t i o n  h a v e  been  re- 
p o r t e d  1. BENJAMIN et  a l )  a n d  PECKHOLM et  al. 3 s tud ied  
t he  effects  of age a n d  d ie t  on  adipose  t i ssue  l ipids of rats .  
The  adipose  t i ssue  l ipids are also u n d e r  t h e  inf luence  of 
t he  h o r m o n a l  s t a t u s  of t he  a n i m a l  4. However ,  i n fo rma-  
t ion  rega rd ing  t he  effect  of d iabe tes  on  t h e  adipose  t issue 
l ipids and  on  t h e i r  changes  w i t h  insul in  t r e a t m e n t  are 
scanty .  Therefore  a s t u d y  was  u n d e r t a k e n  to examine  
t he  de ta i led  l ipid compos i t i on  of t he  ad ipose  t i ssue  of 
chron ic  a l loxan  d iabe t i c  r a t s  a n d  t he  effect  of insul in  
t r e a t m e n t  on  t he  composi t ion .  

Materials and methods. Male ra t s  of I n s t i t u t e  co lony 
(Wis ta r  s t ra in)  weighing  160 4- 25 g were k e p t  on  com- 
merc ia l  r a t  pel le ts  (Hind  Lever ,  B o m b a y )  a n d  w a t e r  ad  
l ib i tum.  D iabe te s  was  p roduced  in 36 h fas ted  r a t s  b y  
i .p.  in jec t ions  of f resh ly  p r e p a r e d  aqueous  so lu t ion  of al- 
l oxan  m o n o h y d r a t e  (150 m g / k g  b o d y  wt.) .  Af te r  t he  
p r o d u c t i o n  of d iabetes ,  ha l f  of t he  an i m a l s  were t r e a t e d  
w i t h  s.c. in jec t ions  of 3 un i t s  of p r o t a m i n e  zinc insu l in  
(Boots) daily,  and  t he  o t h e r  ha l f  were g iven  t he  same 

Table I. Body weight and blood sugar values of rats in different 
groups 

Groups Body weight (g) Blood sugar at the 
time of sacrifice 

Initial Final (mg/100 ml) 

A) Saline treated 
control 156:~8 222-t-ll 80• 

B) Insulin treated 
control 1714-7 266-t-5 68-t-6 

C) Saline treated 
diabetic 152=[_3 1444-4 3934-12 

D) Insulin treated 
diabetic 174• 231-t-18 276-t-6 

Values were Mean i SE of 5 animals in each group 

a m o u n t  o f  0.15 M saline. I n  non -d i abe t i c  animals ,  t he  
dose of insul in  was  s t a r t e d  f rom 0.3 un i t s  wh ich  was  in- 
c reased eve ry  3rd d a y  b y  0.2 un i t s  ,depending on  the  
to l e rance  of t h e  animals ,  t i l l  a f inal  level  of 3 u n i t s  was 
reached,  and  th i s  dose was m a i n t a i n e d  t h r o u g h o u t  the  
res t  of t he  e x p e r i m e n t a l  period.  The  an ima l s  were ob- 
se rved  for 120 days.  T h e n  t h e y  were sacrif iced a f t e r  over-  
n i g h t  fas t  u n d e r  l igh t  e the r  anaes thes ia .  In su l in  injec-  
t ions  were s topped  24 h before sacrifice. 

E p i d i d y m a l  f a t  pads  were qu ick ly  r e m o v e d  a n d  the  
l ipids were e x t r a c t e d  5. N e u t r a l  l ipids were s epa ra t ed  b y  
t h i n  l ayer  c h r o m a t o g r a p h y  on  silica gel G p la tes  us ing 
so lven t  sys t em p e t r o l e u m  e the r - e the r - ace t i c  acid, 90 : 10:1 
(V/V). N e u t r a l  l ipids f rom silica gel G p la tes  were e lu ted  
successively  w i t h  ch lo ro fo rm a n d  c h l o r o f o r m - m e t h a n o l  
2 :1  (V/V). Choles terol  6, t r ig lycer ides  7, free f a t t y  acids s 
and  phospho l i p id  p h o s p h o r u s  9 were m e a s u r e d  in the  
l ipid ex t rac t s .  Blood sugar  10 e s t ima t ions  were also done 
in t h e  an ima l s  before  sacrifice. 

Results and discussion. The  in i t ia l  a n d  f ina l  b o d y  
we igh t s  and  t he  b lood sugar  levels of r a t s  a t  t he  t i m e  of 
sacrifice h a v e  been  p re sen t ed  in Tab le  I. There  was  in- 
crease of b o d y  we igh t s  in  all  t h e  g roups  excep t  in  the  
sa l ine - t r ea t ed  d iabe t i c  group.  Blood sugar  levels of the  
d i abe t i c  groups  (Groups C and  D) were h ighe r  as com- 
p a r e d  to  those  of t h e  n o n - d i a b e t i c  g roups  (groups A and  
B). However ,  i n su l i n - t r e a t ed  d iabe t i c  g roup  (group D) 
showed m u c h  lower  va lues  as c o m p a r e d  to t h a t  of t he  
sa l ine - t r ea ted  d iabe t i c  g roup  (group D). 
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Th e  lipid co m p o s i t i on  of e p i d i d y m a l  f a t  pad  in d i f fe ren t  
g roups  are s h o w n  in Tab le  II .  There  was  s ign i f i can t  re- 
d u c t i o n  of t o t a l  l ipids in t he  sa l ine - t r ea ted  d iabe t ic  g roup  
which  was  m a i n l y  due  to r educ t ion  in t r ig lycer ide  frac- 
t ion.  S ign i f ican t  decrease  in ester i f ied choles terol  a n d  
increase  in phospho l ip id  and  free f a t t y  acid ha s  been  
obse rved  in th i s  g roup .  "With insul in  t r e a t m e n t ,  t o t a l  

Table II. Adipose tissue lipids in various groups 

Lipids Saline Insulin Saline Insulin 
(mg/g) treated treated treated treated 

control cofftroI diabetic diabetic 

Total lipid 715~26.5 812zk7.6 595~4.6 718~_31 
p<0.005~ p<0.005 ~ p<0.001 b 

Neutral lipid 713-c24 8 1 0 ~ = 7 . 6  592i5.7 714~31.4 
p<0.005 �9 p<0.005 ~ p<0.001 b 

Phospholipid 2.49~0.2l 2.58• 3.66~0.15 3.92=~:0.39 
p~0.001 ~ p~0.01 ~ 

Triglyceride 452zc8.6 518-t-9.2 345~=9.4  471~c9.2 
p<0.001 �9 p<~0.001 �9 p<0.00P' 

Total 
cholesterol 6.38• 7.05~-0.1 4.28-c-0.48 4.44~0.48 

p<o.02~ p<o.05~ 

Free 
cholesterol 3.29~0.35 3.85-~=0.12 2.88~0.39 2.94++0.38 

Esterified 
cholesterol 3.09-}-0.38 3.14~0.07 1.35~0.05 1.35~0.13 

p<0.001 �9 p<0.01 �9 

Free fatty 3 ~0.15 2.3• 4.8~0.2 7.6 ~0.25 
acid p<0.005 ,~ p<0.001 ,~ p<0,001~ 

p<0.001 b 

Values were Mean • SF of 5 observations ill each group 
'~As compared to saline treated controls 
has compared to saline treated diabetics 

lipid, n e u t r a l  lipid a nd  t r ig lyeer ide  were res tored  to t he  
va lues  observed  in sal ine t r e a t e d  con t ro l  group.  The re  
was  no effect  of  insu l in  on ester i f ied cholesterol ,  while  
free f a t t y  acid increased  fu r the r .  In  t he  non-d iabe t i c  ani-  
mals ,  c o n t i n u e d  insu l in  t r e a t m e n t  caused  an  increase  in 
t he  to t a l  lipid w h ic h  was  m a i n l y  due  to increase  in tr i-  
g lycer ide  fract ion.  Sl ight  t h o u g h  s ign i f ican t  decrease  was  
also seen in free f a t t y  acid level in insu l in  t r e a t e d  non-  
d iabet ic  an imals .  

I t  h a s  been  r epo r t ed  t h a t  ad ipose  t i s sue  c lear ing l ipase 
is low in a l loxan  d iabe t ic  r a t s  ~, ~2. A t  t he  s a m e  t ime,  t he re  
is increased  mobi l i za t ion  of free f a t t y  acids  f r om the  adi-  
pose t i s sue  in d iabe tes  ~3. The se  fac tors  m i g h t  h a v e  con-  
t r i bu t e d  to t he  decreased  lipid c o n t e n t  of the  ad ipose  
t i ssue  in chronic  d iabe t ic  rats .  I n su l in  a d m i n i s t r a t i o n  
res tored  the  lipid c o n t e n t  of t he  adipose  t i ssue  of t he  
d iabet ic  an imal ,  poss ib ly  due  to e n h a n c e d  l ipogenic effect  
a nd  decreased l ipolyt ic  effect  of t he  hormone~4. H y p e r -  
i n su l in i sm h a s  been  invo lved  w i th  suc h  r isks  as obes i ty  ~5, 
wi th  or w i t h o u t  glucose in to le rance  ~6 a nd  hype r t r i -  
g lyce r idemia  ~7. The  l o n g - t e r m  in v ivo  effect of hype r -  
i n su l in i sm on adipose  t i s sue  lipid m e t a b o l i s m  in n o r m a l  
non-d iabe t i c  a n i m a l s  h a s  received re la t ive ly  l i t t le  a t t e n -  
t ion  in t he  pas t .  F r o m  the  resu l t s  of the  p r e se n t  inves-  
t iga t ion ,  it  is c lear ly  e v ide n t  t h a t  l o n g - t e r m  insul in  ad- 
m i n i s t r a t i o n  leads  to  increased  lipid a c c u m u l a t i o n  in the  
adipose t issue.  
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Summary .  Inh ib i t i on  c o n s t a n t s  of severa l  f o rmami d ine s ,  the i r  co r respond ing  fo rmani l ides  a nd  o the r  r e p r e s e n t a t i v e s  
of c o m p o u n d s  der ived  f rom aniline, such  as p h e n y l u r e a s ,  N - p h e n y l - c a r b a m a t e s  a nd  acylani l ides ,  were d e t e r m i n e d  for 
r a t  l iver m o n o a m i n e  oxidase .  The  r eve r sab i l i t y  of the  inh ib i t ion  and  t he  lack of cor re la t ion  be tw e e n  inh ib i t ion  po tenc ies  
and  toxic i t ies  of the  c o m p o u n d s  t e s t ed  add  to the  opinion t h a t  MAO inhib i t ion  is n o t  a p r o m i n e n t  fac tor  in ch lo rd ime-  
form poisoning.  

The  insec t ic ide /acar ic ide /ovic ide  ch lo rd imefo rm,  N'-(4-  
c h l o r o - o - t o l y l ) - N , N - d i m e t h y l f o r m a m i d i n e ,  and  its N- 
d e m e t h y l  de r iva t i ve  are k n o w n  to i nh ib i t  m o n o a m i n e  
ox idase  (MAO) in h o m o g e n a t e s  of r a t  liver1, 2, ca t t l e  
t icks  3, ~ an d  cockroach  h e a d s  5. W h e r e a s  t he  f i rs t  publ ica-  
t ions  1,2 a t t e m p t e d  to i l lus t ra te  t he  i m p o r t a n c e  of th i s  
inh ib i t ion  wi th  regard  to the  b iochemica l  mode  of ac t ion  
of ch lo rd imefo rm,  s u b s e q u e n t  pape r s  did on ly  express  
somea,  5 or  no p r i m a r y  i n v o l v e m e n t  ~ of MAO inh ib i t i on  
in t h e  l e tha l  ac t ion  of f o r m a m i d i n e s .  
All i nh ib i t i on  d a t a  pub l i shed  so far  are  Is0-values ob- 
t a ined  f rom p r e - i n c u b a t i o n  e x p e r i m e n t s .  The  t y p e  of 
inhib i t ion ,  however ,  as c o m p a r e d  to t h a t  of k n o w n  in- 

h ib i to r s  of pha rma c o log i c a l  i m p o r t a n c e  ha s  no t  ye t  been  
e v a l u a t e d  and,  w i t h  excep t ion  of the  N - d e m e t h y l  der iv-  
a t ive ,  no o the r  m e t a b o l i t e  of c h l o r d i m e f o r m  was  t e s t ed  
for i ts  inh ib i t ion  po tency .  In  addi t ion ,  t he  I s0-de te rmina-  
t ions  did  no t  cons ider  f u r t h e r  t y p e s  of pes t ic ides  con-  
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