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LETTER TO  THE  EDITOR

ANTIHYPERGLYCEMIC EFFECTS OF NEWLY SYNTHESIZED
6,7-BIS[2-(SUBSTITUTEDPHENYL)-4-OXOTHIAZOLIDIN-
3YL] QUINOXALINE 2,3-(1 H , 4 H)-DIONES

Sir,

( Rece ived  on  Apr i l  12 ,  2006 )

Glucagon- l ike  pep t ide-1  (GLP)  i s  an
incre t in  secre ted  f rom the  smal l  in tes t ine
in response to food ingest ion,  and exhibi ts
severa l  b io log ica l  e ffec t s  inc lud ing
s t imula t ion  of  insul in  secre t ion ,  inhib i t ion
of  g lucagons  secre t ion ,  s lowing  gas t r i c
emptying and induction of safety.  However,
GLP-1 action has a very short half life about
1 min due to the degradation by dipeptidyl
pept idase-IV (DPP-IV).  DPP-IV is  a  ser ine
protease,  which removes the dipeptide from
the  N- te rminus  of  subs t ra te  p ro te ins  by
c leav ing  pos t  p ro l ine  o r  a lan ine  res idues .
DPP-IV i s  expressed  in  many  t i s sues  and
body fluids, and exists as either a membrane
bound  or  a  so lub le  enzyme.  S ince  the
discovery that  GLP-1 secret ion is  impaired
in  d iabe tes ,  severa l  approaches  have  been
employed to enhance GLP-1 act ion.  Among
them,  DPP-IV inh ib i t ion  has  been  proved
to be an effect ive  method (1) .  Therapeut ic
use of inhibitors of the enzyme responsible
for the inactivation of GLP-1 as anti-diabetic
agents was first proposed in 1995 (2) on the
bas i s  o f  the  f ind ing  tha t  GLP-1  seems
uniquely  sens i t ive  to  c leavage  by DPP-IV;
compounds of  this  c lass  have now reached
phase  I I I  c l in ica l  t r i a l s .  Wi th  a  DPP-IV
inhibitor it is possible to completely prevent
the  N- te rmina l  degrada t ion  of  GLP-1  tha t
occurs  in  v ivo ,  resu l t ing  in  s ign i f i can t

enhancement  o f  i t s  insu l ino t rop ic  ac t iv i ty
(3, 4).

In  v iew of  th i s  above  l i t e ra tu re  the
present study was undertaken to investigate
the  e f fec t s  o f  some qu inoxa l ine-2 ,3-d ione
der iva t ives  for  an t i -hyperg lycemic  ac t iv i ty
aga ins t  a l loxan  induced  d iabe tes  in  ra t s ,
moreover  recent ly  some of  the  compounds
in  th i s  se r ies  have  been  repor ted  in
literature as inhibitors of enzyme dipeptidyl
pept idase-IV (DPP-IV).

The synthesis,  structure ellucidation and
antibacterial activity of the compounds have
been  repor ted  ea r l i e r  (5 )  and  in  p resen t
study these compounds having the structure
given below were tested for their acute anti-
hyperg lycemic  ac t iv i ty  in  a l loxan  induced
diabe t ic  ra t s .

Male Wistar  ra ts  weighing 100–250 gm
were used for  the study.  The animals were
housed  in  p ropylene  cages  under  s tandard
labora tory  condi t ions ,  main ta ined  on  a
na tura l  l igh t  and  dark  cyc le  and  had  f ree
access to food and water ad libitum. Animals
were  fed  wi th  s tandard  ra t  pe l le t  d ie t
[AMRUT,  Labora tory  Animal  Feed ,  (Ra t
& Mice  Feed) ,  P ranav  Agro  Indus t r i es
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Alloxan monohydrate  120 mg/kg,  body
weight  was  d i sso lved  in  normal  sa l ine
solution and injected intra-peritoneally after
12  hours  fas t ing  to  induce  hyperg lycemia .
Al loxan  i s  capab le  o f  p roduc ing  fa ta l
hypoglycemia  as  a  resu l t  o f  mass ive
pancrea t ic  insu l in  re lease ,  the re fore  the
an imals  were  t rea ted  wi th  20% g lucose
solution (15–20 mL) orally after 6 hours (6).
After one hour of alloxan administration the
an imals  were  fed  on  s tandard  pe l le t s  and
water .  The blood glucose level  (BGL) was
moni to red  a f te r  a l loxan iza t ion  in  b lood
samples  co l lec ted  by  ta i l  t ipp ing  method
us ing  a  g lucometer  (ACCU-CHEK,  Act ive ,
Roche  Diagonis t i cs ,  Mannheim,  Germany) .
I t  was  conf i rmed  a f te r  48  hours  (on
th i rd  day) .  Animals  found  hyperg lycemic ,
hav ing  BGL above  150  mg/dL,  o f  b lood
were  se lec ted  fo r  the  s tudy  and  were
d iv ided  in to  d i f fe ren t  g roups .  Cont ro l
group  rece ived  on ly  veh ic le ,  s t andard
group received gl ibenclamide (0 .50 mg/kg,
i .p . )  and  tes t  g roups  were  t rea ted  wi th  a
single dose of test compounds (5 mg/kg, i.p.).
The  b lood  g lucose  leve l  was  moni to red
immediately  before ,  and 1,  2 ,  3 ,  5  and 24
hours  a f te r  admin is t ra t ion  of  the  t es t
compounds .

Data  ob ta ined  was  sub jec ted  to
s ta t i s t i ca l  ana lys i s  to  de te rmine  the
s ta t i s t i ca l  s ign i f icance  us ing  s tuden t ’ s  ‘ t ’
tes t ,  P<0.05 was considered as  s ignif icant .
The  an t i -hyperg lycemic  ac t iv i ty  da ta  i s
presen ted  in  Table  I .  Al l  the  va lues  a re
expressed  as  mean ± SEM; n = 6 .

Presen t  s tudy  conc luded  tha t  these
compounds  have  s ign i f ican t  an t i -

L td . ,  Sanga l i ,  Maharash t ra  S ta te . ] .  The
experimental protocol were approved by the
ins t i tu t iona l  e th ics  commit tee  [CPCSEA
regis t ra t ion  No:  448/01 /CPCSEA,  da ted
25th  Ju ly  2001]  and  conduc ted  accord ing
to  the  gu ide l ines  fo r  the  use  and  care  o f
exper imenta l  an imals .

Where R = H, 2-OH, 2-Cl, 4-Cl, 2-OCH3, 4-OCH3

Compound I a-f

Compound II a-f
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TABLE I : Anti-hyperglycemic effect  of  synthesized compounds in al loxan-induced diabet ic  rats .

Blood glucose level  in  mg/dL

C o m p d . 0 hour 1 hour 2 hour 3 hour 5 hour 24 hour

I a 331±5.96*# 328± 4.65* 318±4.95* 309±4.93* 291±5.38*# 189±6.81*#

I b 316±4.27* 305± 5.38* 264±6.03*# 201±5.93*# 189±6.43*# 139±5.75*#

I c 271±8.46*# 267± 7.10*# 251±8.62*# 240±8.20*# 215±9.67*# 198±11.35*#

I d 234±8.33*# 229± 8.16*# 211±8.65*# 203±10.02*# 200±8.44*# 184±7.04*#

I e 294±8.11* 288± 7.93*# 271±6.89*# 254±7.64*# 239±6.73*# 201±7.22*#

I f 309±9.14* 285± 6.94*# 266±10.29*# 234±10.90*# 224±9.87*# 184±9.17*#

I I a 289±8.13*# 272± 8.86*# 258±9.06*# 231±9.56*# 218±9.92*# 198±10.04*#

I I b 287±10.63* 255± 9.86*# 223±9.77*# 207±10.31*# 202±9.11*# 186±7.66*#

I I c 301±7.93* 297± 7.55*# 284±10.39*# 279±12.02*# 258±9.40*# 204±8.16*#

I I d 279±9.25*# 275± 9.70*# 261±9.18*# 253±10.52*# 239±12.32*# 186±9.24*#

I I e 312±10.17* 307± 10.49* 297±9.43* 276±9.93*# 260±9.13*# 215±4.48*#

I I f 310±4.68* 294± 10.07* 277±11.17*# 263±10.82*# 239±7.99*# 129±8.77*#

S t d . 311±3.79* 224± 11.90*# 203±12.88*# 178±10.96*# 132±5.37*# 85±4.22#

C o n t r o l 310±4.56* 319± 5.37* 317±5.02* 323±6.86* 329±7.8** 331±7.16*

N o r m a l 78±3.84# 80± 3.50# 82±2.40# 79±3.75# 85±2.61# 81±4.23#

All the values are expressed as mean±SEM; n = 6 in each group; *P<0.05 significant, compared to normal and
#P<0.05 signif icant ,  compared to diabetic control .

hyperg lycemic  e f fec t .  Compounds  I f ,  I I f ,
I a  and  I b  showed the  h ighes t  an t i -
hyperglycemic  ef fec t  wi th  60%,  59%,  43%
and 44% reduc t ion  in  b lood  g lucose  leve l
respec t ive ly .  Fur ther  s tud ies  a re  requ i red
to reveal  the  mechanism of  act ion.
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