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INTRODUCTION

Type-2 diabetes affects approximately 100

mil l ion people throughout  the world and i t
i s  p red ic ted  tha t  th i s  number  wi l l  double
during the next 10 years (1).  In individuals
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Abstract : Type 2 diabetes affects 100 million people throughout the world.
Among the various factors implicated in the causation of this disease, the
role of leptin, an obesity gene product, is increasingly being investigated.
This especially assumes importance in the light of knowledge that obesity
confers a minimum of 3–10 fold higher r isk of diabetes.  This study was
planned to investigate the relationship between leptin and insulin levels in
type 2 diabetic patients before and after  treatment with glibenclamide or
glimepiride.  60 type 2 diabetic patients were recruited for the study and
were divided into 2 groups-one receiving glimepiride and the other group
receiving glibenclamide for duration of 10 weeks. This study demonstrated
a  h ighly  pos i t ive  cor re la t ion  of  p lasma lep t in  leve ls  wi th  BMI,  p lasma
insulin and insulin resistance. No gender specific differences were observed
in  lept in  concentra t ions .  The s tudy,  however ,  fa i led  to  demonstra te  any
possible relationship between glycemic control as assessed by blood sugars/
glycosylated hemoglobin (HbA1c) and plasma leptin. The administration of
g l ibenclamide  or  g l imepir ide  s igni f icant ly  lowered  b lood g lucose  leve ls
coup led  wi th  a  dec rease  in  (HbA1c) .  Bo th  the  d rugs  inc reased  insu l in
concent ra t ions .  Gl ibenclamide  increased lept in  levels  but  they  remained
unaltered with glimepiride. Glibenclamide and glimepiride were found to be
equally effect ive in their  glucose lowering act ion.  However,  the pat ients
receiving glibenclamide experienced higher episode of hypoglycaemic spells
than those receiving gl imepir ide.

Key words  : type-2 diabetes glibenclamide glimepiride
glycaemic control plasma insul in plasma lept in



44 Bhattacharya  et  al Indian J Physiol  Pharmacol 2008; 52(1)

wi th  type  2  d iabe tes ,  de fec t s  in  insu l in
secre t ion ,  t i s sue  insens i t iv i ty  to  insu l in
and  abnormal i t i es  in  ad ipose  t i s sue
metabolism have been well  documented (2).
Su lphonylureas  tha t  ac t  by  s t imula t ion  of
insul in  re lease  f rom the pancreat ic  P cel ls
form the  mains tay  of  o ra l  an t i -d iabe t ic
therapy .  Gl ibenc lamide ,  a  h igh ly  po ten t
agent ,  i s  one  of  the  mos t  commonly  used
members of this class of drug. However,  i t
i s  known to  cause  f requent  hypoglycemic
episodes because of  marked f luctuat ions in
insulin levels, which tend to be on the higher
s ide .  Gl imepir ide ,  on  the  o ther  hand,  i s  a
nove l  su lphonylurea  tha t  ach ieves  s teady
insulin concentrations, resulting in very low
in t ra - ind iv idua l  var iab i l i ty .  Lower  insu l in
leve l s  have  been  documented  in  pa t ien t s
t rea ted  wi th  g l imepi r ide  as  compared  to
other  Sulphonylureas  (3) .

The  fac t  tha t  type  2  d iabe tes  a f fec t s
cer ta in  indiv iduals  and  not  o thers  remains
as  e lus ive  as  ever .  Al though  many
biochemica l /molecu la r  defec t s  have  been
described, the genetic basis for this disorder
is  yet  to be delineated.  In fact  no specif ic
gene has been identif ied in the et iology of
type 2 diabetes.  Among the various factors
implicated in the causation of this  disease,
the role of leptin- an obesity gene product,
is  increasingly being invest igated (4) .  This
especia l ly  assumes importance  in  the  l ight
of the knowledge that obesity, shown to be
a  s ta te  o f  hyper lep t inemia  (5) ,  confers  a
min imum three  to  t en  fo ld  h igher  r i sk  of
type 2 diabetes (6).

Lept in  ( l ep tos  means  th in ) ,  a  pep t ide
hormone  (167  amino  ac id  pro te in) ,  was
discovered at the end of the year 1994 (7). It
i s  produced by adipocytes  and acts  on the
sa t ie ty  cen t re  on  the  hypotha lamus  to

suppress  appe t i t e ,  l imi t  food  in take  and
increase  energy  expendi tu re  (4 ) ,  whereas ,
Neuropeptide Y (NPY),  a  potent  s t imulator
of food intake, is believed to be a mediator
of  l ep t in  ac t ion .  Synthes i s  o f  NPY i s
inh ib i ted  by  lep t in  (8 ) .  A  s ta te  o f
hyper lep t inemia ,  poss ib ly  due  to  l ep t in
resistance has been described in majority of
obese  ind iv idua ls  (5 ) .  Obes i ty  i s  a l so
assoc ia ted  wi th  insu l in  res i s tance  and
hyper insu l inemia  (9) .  Hence  obes i ty ,
hyperleptinemia,  and hyperinsulinemia often
coexist and the relationship between insulin
and  lep t in  concen t ra t ions  independent  o f
obesity has been a subject of debate.

Insu l in  has  been  found  to  be  a  po ten t
regulator of leptin expression in rodents (10,
11) while the data in human are conflicting.
There are reports suggesting that in humans,
insulin does not st imulate leptin production
(12, 13) whereas there is evidence from other
clinical and in vitro studies that insulin does
not have a role in regulation of leptin (11,
14, 15). Leptin, on the other hand, has been
shown to  improve  insu l in  sens i t iv i ty
and  g lucose  metabol i sm in  l ep t in  t rea ted
rats (16, 17, 18) and a similar response has
been  repor ted  in  human (19) .  However ,
re la t ionsh ip  be tween  lep t in  concen t ra t ions
and  insu l in  res i s tance  has  a l so  been  c i ted
(20) .  There fore  i t  i s  ev iden t  tha t  l ep t in ’s
inf luence on insul in  act ion is  as  debatable
as insulin’s effect on leptin levels.

In view of the conflicting reports on the
correlat ion of  lept in  and insul in hormones,
th i s  s tudy  was  p lanned  to  inves t iga te  the
re la t ionsh ip  be tween  lep t in  and  insu l in
levels in type-2 diabetic patients before and
af te r  t rea tment  wi th  g l ibenc lamide  and
gl imepi r ide  and  to  s tudy  a  poss ib le
relat ionship between glycaemic control  and
plasma lept in levels .
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were  pu t  on  min imum dose  of  the  e i ther
drug. A particular dose was given for 1 week
and then FBS levels were taken. If they were
not  con t ro l led ,  the  dose  of  the  d rug  was
increased .  The  dose  esca la t ions  were  done
ti l l  the attainment of controlled FBS levels
or  adminis t ra t ion of  the  maximum dose  of
the drug that was decided for the study (15
mg for  g l ibenc lamide  and  4  mg for
g imepi r ide) .  To ta l  dura t ion  of  d rug
adminis t ra t ion  was  10  weeks .  Al l  the
b iochemica l  inves t iga t ions  and  parameters
were measured before the administrat ion of
the drug and af ter  10 weeks of  t reatment .

The  fo l lowing  parameters  were  s tud ied

1 . Weight :

Patients  were weighed using a  s tandard
scale that had a precision of 0.1 kg.

1 . Height :

The heights of the subjects were recorded
without footwear,  using a vert ical ly mobile
sca le  and  expressed  to  the  neares t
c e n t i m e t e r .

3 . Body Mass Index (BMI) :

BMI was calculated from the height and
weight as follows;

BMI = weight (kg)/height (m2).

4 . Waist-Hip Ratio (WHR) :

The wais t  and hip  c i rcumferences  were
measured  in  the  e rec t  pos i t ion ,  wi th  the
abdomen relaxed, the arms at the sides, and
the  fee t  toge ther .  The  measurement  was
taken at  the level  of  the narrowest  part  of
the torso,  as  seen from the anter ior  aspect
and was recorded to the nearest 0.1 cm. the
hip circumference was measured horizontally
a t  the  leve l  o f  the  maximum extens ion  of

MATERIAL AND METHODS

Type  2  d iabe t ic  pa t ien t s  f rom the
outpa t ien t  and  endocr ine  metabol ic  c l in ics
of  Guru  Teg  Bahadur  Hospi ta l ,  Shahdara ,
Delhi ,  India,  were recrui ted for  the s tudy.

Inclus ion cr i ter ia :– Age of patients ≥ 30
Newly  d iagnosed  type
2  d iabe t ic  pa t ien t s
(WHO Technical Report
ser ies ,  1985)  (21)  who
fa i led  to  ach ieve
controlled fasting blood
sugars (FBS) after four
weeks  of  recommended
diabetic diet .

Exclusion cr i ter ia :– h is to ry  of  neuropa thy ,
hepa t i t i s ,  psych ia t r i c
d i sorders  o r  any  o ther
i l lness ;  p regnancy;
pa t ien t s  t ak ing
glucocor t i co ids  o r
o ther  hormones ;  o ra l
con t racep t ives ;  d rugs
known to  in te rac t
su lphonylureas  and
history of allergy to the
inves t iga t ional  drugs .

After obtaining written informed consent,
a  de ta i l ed  h i s to ry  was  taken ,  a  thorough
phys ica l  examina t ion  was  ca r r ied  ou t  and
rou t ine  hemato log ica l /b iochemica l  t es t s ,
chest X-ray and ECG were done in order to
exclude diseases  other  than diabetes .  Sixty
age and gender matched pat ients  of  type 2
diabetes  were  recrui ted in  the  s tudy.  They
were divided in two groups- group A and B.
Group A received gl ibenclamide (minimum
2.5  mg,  maximum 15  mg)  and  group  B
received glimepiride (4 mg).

The pa t ients  once  inc luded in  the  t r ia l
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the  bu t tocks  pos te r io r ly .  WHR was  then
calculated as follows;

WHR = wais t  c i rcumference  (cms) /h ip
circumference (cms)

5 . Plasma insul in :

The  concent ra t ion  of  insu l in  in  se rum
samples  was es t imated using a  sol id  phase
Enzyme Amplif ied Sensi t ivi ty Immunoassay
(EASIA) MEDGENIX-INS-EASIA kit. In this,
insu l in  was  de tec ted  in  s tandards  and
samples using monoclonal antibodies against
insu l in .  An enzyme labe led  an t ibody  to
insulin was then added followed by substrate.
Amount  o f  subs t ra te  tu rnover  was  then
de te rmined  co lor imet r ica l ly  which  was
proportional to the insulin concentration.  A
sample  curve  was  then plot ted  and insul in
concentra t ions  in  samples  were  determined
by interpolation from the standard curve (22,
23).

6 . Plasma leptin :

Plasma concent ra t ions  o f  l ep t in  were
de te rmined  us ing  a  d i rec t  ELISA human
leptin kit (Diagnostics Biochem Canad- dbc).
The dbc human leptin immunoassay is a 3.5
hour solid phase ELISA designed to measure
human leptin in serum or plasma. It contains
recombinant  human lep t in  expressed  in
bacterial  cells and antibodies raised against
recombinant  human leptin (22,  23).

7 . Total glycated haemoglobin :

Total glycated haemoglobin (HbA1c) was
measured  wi th  a  g lyca ted  haemoglobin  k i t
tha t  uses  an  af f in i ty  res in  in  a  d isposable
column that has an affinity for cis- diols e.g.
glucose molecules at tached to haemoglobin.
An aliquot of whole blood is hemolyzed by
mixing  wi th  the  hemolyz ing  reagent .  The

hemolyzed  sample  i s  in t roduced  in to  an
af f in i ty  res in  tha t  b inds  a l l  g lyca ted
hemoglobin .  The  remain ing  haemoglobin
does  not  b ind and are  washed through the
column upon addition of a wash buffer. They
are  then  e lu ted  f rom the  co lumn wi th  an
e lu t ion  buf fe r .  The  ‘e lu t ion’  f rac t ion
conta in ing  the  g lyca ted  hemoglobin  i s
collected. The absorption of each fraction is
measured  a t  415  nm.  The  absorbance  i s
d i rec t ly  p ropor t iona l  to  the  amount  o f
hemoglobin present in each fraction (24).

Fol lowing  rout ine  inves t igat ions  were  done

Blood  sugars  (FBS,  PPBS) ,  se rum
elec t ro ly tes ,  b lood  urea ,  se rum crea t in ine ,
se rum ur ic  ac id ,  fas t ing  l ip id  p rof i l e ,
l iver  func t ion  tes t s ,  Hb,  TLC,  DLC,  ESR,
ECG,  X-ray  ches t  and  ur ine  tes t s -  rou t ine
( for  sugar  and  a lbumin)  and  microscopic
examina t ion .

C o m p l i a n c e

The patient’s compliance was determined
by  ask ing  verba l ly  and  by  count ing  the
unused tablets  on each vis i t .

E t h i c s

The  s tudy  was  approved  by  the
ins t i tu t ional  e th ica l  commit tee .

Stat i s t i ca l  ana lys i s

The data analyses in this study included
Studen t ’ s  t  t e s t  (pa i red  two ta i l  t e s t ) ,
Spearman’s  cor re la t ion  ana lyses .  P  va lue
less  than  0 .05  was  cons idered  to  be
s ign i f ican t .  Al l  s t a t i s t i ca l  ca lcu la t ion  was
done  on  the  SPSS s ta t i s t ica l  sof tware  and
GraphPad InStat  vers ion 3.00 for  Windows
95, GraphPad software, San Diego California
USA, www.graphpad.com.
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RESULTS

The clinical and metabolic characteristics
of the 60 type 2 diabetic subjects at baseline
are given in Table I .  There were 14 males
and 46  females  in  the  s tudy group.  Males
and  females  showed no  s ta t i s t i ca l ly
significant differences in any of the baseline
character is t ics .  Mean BMI (24±4.55 kg/m2)
of  the  rec ru i ted  sub jec t s  were  in  the
normal  range .  The  mean  se rum insu l in
concentrations of these sixty type 2 diabetic
subjects were 24.43±7.40 µU/ml whereas the
serum lep t in  concent ra t ions  ranged  f rom
2.00–6.08 ng/ml;  the  correla t ions  of  serum
lept in concentrat ions with other  parameters
are  l i s ted  in  Table  I I .  Serum lept in  levels
cor re la ted  pos i t ive ly  wi th  BMI,  WHR,
insu l in  concen t ra t ions  and  Insu l in /Glucose
(I /G) rat io .  The highly posi t ive correlat ion
of  se rum lep t in  wi th  insu l in  l eve l s  as
wel l  as  wi th  I /G ra t io  pers i s ted  even
af te r  ad jus tments  fo r  WHR and  BMI
(P = 0.0001).

Subjects  at  basel ine did not  differ  with
respect  to age,  BMI,  WHR in terms of  the
groups  to  which  these  were  randomized .
Mean BMI of the subjects in two groups were
wi th in  the  normal  range .  The  male / female
sex ratio in the two groups, though different,
was not  s ta t is t ical ly  s ignif icant .  There was
not  s ign i f ican t  d i f fe rence  in  any  of  the
hematological and biochemical parameters in
type-2 diabetic subjects of group A and group
B (va lues  no t  shown here )  before  d rug
t r e a t m e n t .

Effec t s  o f  g l ibenc lamide  and  g l imeper ide  on
var ious  c l in ica l  and  b iochemica l  parameters

There  were  30  pa t ien t s  in  each  group .

The  c l in ica l  and  metabol ic  charac te r i s t i cs

were  eva lua ted  before  the  admin is t ra t ion
of  these  two drugs .  In  the  g roup  A 5 ,  8 ,

T A B L E I I : Cor re la t ions  o f  se rum lep t in  l eve l s
wi th  o the r  c l in ica l  and  metabo l i c
characteristics in type 2 diabetic subjects.

Correlation with leptin
concentrations

Characteristics (n–60)

r-value P-value

Age (years) 0.129 0.326

BMI (kg/m2) 0.448** 0.0001**

W H R 0.301* 0.019*

FBS (mg/dl) –0.137 0.298

2hPPBS (mg/dl) –0.124 0.345

GHb (%) –0.129 0.326

Fasting insulin (µU/ml) 0.676** 0.0001**

I/G Ratio 0.497** 0.0001**

Lipid profile

Total cholesterol (mg/dl) 0.100 0.449

HDL (mg/dl) 0.020 0.882

LDL (mg/dl) 0.063 0.634

VLDL (mg/dl) 0.069 0.598

TG (mg/dl) 0.1660 0.163

* Correlation is significant at the 0.05 level.
** Correlation is significant at 0.01 level.

T A B L E I : Cl in ica l  and  metabo l i c  pa ramete r s  o f
the  type  2  d iabe t i c  sub jec t s  a t  base l ine .

Characteristics
Mean ± S.D. Range

(n–60) (n–60)

Age (years) 49.5± 9.0 34.0– 70.0

BMI (kg/m2) 24.71± 4.55 14.00– 37.00

W H R 0.93± 0.07 0.77– 1.12

FBS (mg/dl) 223.33± 87.30 117– 470

2hPPBS (mg/dl) 303.55± 75.00 195– 476

GHb (%) 8.72± 1.40 6.20– 12.50

Fasting Leptin (ng/ml) 3.74± 1.02 2.00– 6.08

Fasting insulin (µU/ml) 24.43± 7.40 11.00– 46.75

I/G Ratio 0.13± 0.06 0.02– 0.29

Lipid profile

Total cholesterol (mg/dl) 219.28± 61.92 90.00– 534.00

HDL (mg/dl) 44.85± 11.47 19.00– 89.00

LDL (mg/dl) 142.67± 57.57 48.00– 454.00

VLDL (mg/dl) 33.63± 23.15 8.00– 171.00

TG (mg/dl) 158.68± 71.79 41.00– 444.00
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7  and  10  pa t ien ts  rece ived  2 .5 ,  5 ,  10  and
15  mg of  GLB respec t ive ly  whereas  in

the group B 8,  7  and 15 pat ients  received

1 ,  2  and  4  mg of  GLI .  These  drugs
were  admin is te red  to  the  sub jec t s  fo r

dura t ion  of  10  weeks .  At  the  end  of  th i s

follow up period, the clinical and metabolic
charac te r i s t i cs  were  aga in  eva lua ted  to

assess  and compare  the  di f ferent ia l  ef fects

TABLE II I : Ef fec t s  o f  g l ibenc lamide  and  g l imepi r ide  on  va r ious  c l in ica l  and  metabo l i c  cha rac te r i s t i c s .

Glibenclamide Gl imepir ide
Characteristics

Mean±SD P value df value F Mean±SD P value df value F
(n–30) (n–30)

B M I 0.9976 58 1.271 0.913 58 1.620
Pre treatment 24.627± 4.01 24.769 ± 5.097
Pos t t r ea tmen t 24.630± 3.557 24.640 ± 4.005
W H R 0.6283 58 1.193 0.3769 58 1.223
Pre treatment 0.915± 0.076 0.941 ± 0.066
Pos t t r ea tmen t 0.925± 0.083 0.925 ± 0.073
F B S <0.0001* 58 1.918 <0.0001* 58 3.644
Pre treatment 236.666± 85.374 210.00 ± 88.61
Pos t t r ea tmen t 153.066± 61.645 132.23 ± 46.42
2hPPBS <0.0001* 58 1.279 <0.0001* 58 1.772
Pre treatment 314.633± 77.650 292.47 ± 71.85
Pos t t r ea tmen t 214.400± 68.660 189.57 ± 53.97
G H b 0.0120* 58 1.532 0.0166* 58 1.230
Pre treatment 9.190± 1.433 8.24 ± 1.22
Pos t t r ea tmen t 8.110± 1.775 7.50 ± 1.10
Lept in 0.0046* 58 1.987 0.1291 58 1.530
Pre treatment 4.139± 0.950 3.337 ± 0.946
Pos t t r ea tmen t 4.766± 0674 3.787 ± 1.170
I n s u l i n <0.0001* 58 2.317 0.0160* 58 2.257
Pre treatment 27.734± 0.693 21.133 ± 6.401
Pos t t r ea tmen t 39.028± 10.548 36.106 ± 9.617
I/G ratio <0.0001* 58 4.203 <0.0001* 58 6.864
Pre treatment 0.134± 0.060 0.115 ± 0.050
Pos t t r ea tmen t 0.291± 0.123 0.304 ± 0.131
Total cholesterol 0.4801 58 1.019 0.3498 58 1.156
Pre treatment 218.40± 45.21 220.16 ± 75.86
Pos t t r ea tmen t 213.93± 44.79 198.85 ± 70.57
H D L 0.0295* 58 2.043 0.0243* 58 2.110
Pre treatment 45.60± 13.65 44.20 ± 8.88
Pos t t r ea tmen t 46.60± 9.55 45.30 ± 12.90
L D L 0.2278 58 1.323 <0.0001* 58 1.271
Pre treatment 142.40± 43.20 142.90 ± 57.44
Pos t t r ea tmen t 134.07± 49.69 135.56 ± 16.11
V L D L 0.1250 58 1.541 0.3089 58 1.206
Pre treatment 37.13± 8.69 30.10 ± 16.13
Pos t t r ea tmen t 22.10± 7.00 27.91 ± 14.69
T G 0.4389 58 1.059 0.1604 58 1.452
Pre treatment 16377± 63.40 153.64 ± 80.06
Pos t t r ea tmen t 159.37± 61.60 143.79 ± 66.44

*Significant P(<0.05) value.

of  these two drugs.

Effec t s  o f  g l ibenc lamide  (GLB) :

There  was  a  s ign i f ican t  inc rease  in
insu l in  concent ra t ions  f rom 27 .7±0 .69  to

39.03±10.55 µU/ml (P=0.001) ,  in  I /G ra t io

f rom 0 .1343±0.0602  to  0 .2914±0.1236
(P=0.001) ,  in  p lasma lep t in  l eve l s  f rom

4.139±0.950 to 4.767±0.674 (P=0.001).  The
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mean BMI and WHR were increased but the
dif ference was  not  s ta t i s t ica l ly  s ignif icant .

Both  FBS and  2hPPBS leve l s  decreased

significantly coupled with decrease in GHb.
Glibenclamide significantly increased plasma

HDL leve l  (Table  I I I ) .  No  s ign i f ican t

cor re la t ion  was  observed  be tween  lep t in
leve l s  and  the  changes  in  o ther  var iab les

af te r  d rug  t rea tment .

Effec t s  o f  g l imepir ide  (GLI) :

There  was  a  s ign i f ican t  inc rease  in
insu l in  concent ra t ions  f rom 21 .13±6.40  to
36 .10±9 .6  µU/ml  (P=0 .0160)  and  in  I /G
ra t io  f rom 0 .115±0.050  to  0 .304±0.131
(P=0.0001). There was a significant decrease
in  bo th  b lood  sugars  (FBS and  PPBS) .
There  was  ne i ther  s ign i f ican t  change  in
serum lep t in  l eve l s ,  BMI and  WHR
nor  s ign i f ican t  cor re la t ion  be tween  lep t in
leve l s  and  the  o ther  var iab les  a f te r
the  t rea tment .  However ,  the re  was
signif icant  change in  serum HDL and LDL
levels (Table III).

The  var ious  symptoms repor ted  by  the
patients at the basal level as well as during
drug  t rea tment  were  hypoglycemic  spe l l s ,
as then ia ,  fa t igue ,  headache ,  abdomina l
d i scomfor t  and  pa in  in  ex t remi t ies .
Higher  number  o f  pa t ien t s  repor t ing
hypoglycemic episodes was observed during
t rea tment  wi th  g l ibenc lamide  as  compared
with gl imepir ide.

DISCUSSION

The  presen t  s tudy  in  type-2  d iabe t ic
sub jec t s  shows  a  pos i t ive  cor re la t ion  of
p lasma lep t in  l eve l s  wi th  BMI.  I t  a l so
prov ides  an  ev idence  of  a  re la t ionsh ip
be tween  p lasma lep t in  and  p lasma insu l in
concen t ra t ions  as  a  h igh ly  pos i t ive

cor re la t ion  was  demons t ra ted  be tween  two
variables. Moreover, the association between
lept in  and  insu l in  was  observed  to  pers i s t
even after corrections for BMI. The present
da ta  a l so  showed a  s t rong  cor re la t ion  of
lep t in  l eve l s  wi th  markers  o f  insu l in
res is tance  i .e .  I /G ra t io  and insul in  i t se l f .
The gender differences in plasma leptin could
not be brought out with good effects in our
study.  Any signif icant  relat ionship between
leptin concentration and lipid profile as well
as  wi th  measurements  of  g lycemic  cont ro l
i.e. FBS/2hPPBS/GHb in the diabetic patients
could not  be demonstrated.

Fur thermore ,  g l ibenc lamide  and
gl imepi r ide  admin is te red  to  the  type-2
diabet ic  subjects  were  found to  be equal ly
ef fec t ive  in  lower ing  the i r  b lood  g lucose
levels. The use of either drug was observed
to  increase  insu l in  concen t ra t ions .
Gl ibenc lamide  increased  lep t in  l eve l s
s ign i f ican t ly  whereas  no  such  change  was
observed  in  g l imepi r ide  t rea ted  group .  A
number  of  workers  in  the  past  (6 ,  14,  25)
have demonstra ted that  lept in  c i rcula tes  a t
concen t ra t ions  p ropor t iona l  to  BMI and
present study has similar findings suggesting
that  leptin is  secreted from adipocytes into
circulation and it acts as a lipostat/signaling
molecu le  main ly  on  the  hypotha lamus  to
l imi t  food  in take  and  increase  energy
expendi ture .  Higher  lep t in  leve ls  found in
obese  subjec ts  a re  probably  the  resu l t s  o f
inadequate leptin signaling for a given leptin
concent ra t ion ,  a  mechanism ak in  to  l ep t in
r e s i s t a n c e .

The results in the study showed positive
correlation between fasting leptin and fasting
insulin levels and is similar to the previous
findings (22, 23). With this, it has been clear
that these two variables are associated with
one another independent of BMI, a measure
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o f  ad ipos i ty .  The  pos i t ive  cor re la t ion
of  insu l in  and  lep t in  wi th  each  o ther
(independent of body adiposity) demonstrated
here  i s  in  consonance  wi th  da ta  in  pas t
s tudies  (6 ,  26)  and  provides  more  suppor t
fo r  the  hypothes i s  tha t  insu l in  regu la tes
lep t in  sec re t ion .  I t  has  been  prev ious ly
demons t ra ted  tha t  in  v i t ro  l ep t in  down
regula tes  insu l in  dependent  ty ros ine
phosphorylation of insulin receptor substrate-
1  in  Hep  G 2  ce l l s  (27)  and  phys ica l
concen t ra t ion  of  l ep t in  impai r s  severa l
metabolic actions of insulin in rat adipocytes
(28) which suggests that leptin might cause
insulin resistance in target tissues. However,
another  report  showed that  lept in  enhances
insul in’s  ab i l i ty  to  inhib i t  hepat ic  g lucose
produc t ion  thereby  improving  insu l in
sens i t iv i ty  (29) .  Mohammed Al i  e t  a l  (20)
showed no correlation between leptin levels
and  insu l in  sens i t iv i ty  in  type  2  d iabe t ic
pa t ien t s  a l though  a  pos i t ive  cor re la t ion
be tween  lep t in  and  insu l in  concen t ra t ions
was demonstrated. The insulin sensitivity in
thei r  s tudy was  assessed by measur ing the
metabol ic  c learance ra te  of  g lucose  dur ing
hyperinsul inemic euglycemic clamp. In this
study, we found a strong correlation between
plasma lep t in  and  insu l in  res i s tance  as
assessed by measurements of I/G ratio, WHR
and insulin concentrations. Hence, based on
previous studies and our observation, it could
be  sa id  tha t  a  causa l  re la t ionsh ip  ex i s t s
between leptin and insulin resistance. Thus,
in  obese  ind iv idua ls  down regula t ion  of
hypothalamic receptors leads to an increase
in  l ep t in  l eve l s  which  i t se l f  cou ld  cause
insu l in  res i s tance  or  the  increased  food
intake leading to  increased adipocyte  mass
and  decreased  insu l in  sens i t iv i ty .  The
former  causes  fu r ther  l ep t in  syn thes i s
and  re lease  and  a  fur ther  down regula t ion
of  hypotha lamic  recep tors  l ead ing  to

the  deve lopment  o f  v ic ious  cyc le  wi th
hyper insu l inemia  he lp ing  dr ive  fu r ther
adipose tissue accumulation and dyslipidemia.
Alternatively, the insulin resistance in type-
2 diabetes could be primary,  with resultant
increase  in  cen t ra l  ad ipose  t i s sue  mass ,
enhanced leptin production, loss of appetite
cont ro l ,  we igh t  ga in  and  fur ther  insu l in
res i s tance  and  hyper lep t inemia .

In our s tudy,  we could not  demonstrate
any possible correlation of plasma leptin with
parameters  o f  g lycemic  cont ro l  i . e .  b lood
sugars and HbA

1c
 and is consistent with past

s tudy (30)  which  showed absence  of  shor t
te rm ef fec t s  o f  hyperg lycemia  on  p lasma
lep t in  l eve l s  in  man .  This  resu l t  might
indicate  that  short  term changes of  plasma
glucose do not contribute to leptin levels. In
contrast, a study in past (24) in seventy type-
2  sub jec t s  sugges ted  a  poss ib i l i ty  tha t
hyperg lycemia  for  long  per iods  tha t  was
estimated by HbA

1c
, may have a suppressive

ac t ion  on  se rum concent ra t ions  o f  l ep t in .
However,  the study population of the latter
t r i a l  inc luded  re la t ive ly  l a rger  number  o f
patients  with poorly control led diabetes.  In
their  study, the values of HbA

1c
 distr ibuted

f rom 4 .9–22 .1% wi th  33% of  the  pa t ien t s
showing HbA

1c
 more than 10.0% whereas in

our study all the patients had their HbA
1c

 in
the  range  of  6 .2–12 .5%.  However ,  in  the
same study,  when data  of  59 pat ients  with
HbA

1c
 less than 12.0 were re-examined, the

cor re la t ion  be tween  HbA
1c

 and  lep t in
concent ra t ions  d i sappeared .  Thus ,  the
discrepancy of  the  re la t ionship  of  the  two
parameters might depend on the distribution
of HbA

1c
 values.

Earl ier  studies (22,  26) have reported a
gender  d i f ference  in  lep t in  concent ra t ions ;
females  hav ing  h igher  l ep t in  l eve l s  than
males.  This has been attr ibuted to a higher
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fa t  content  of  women of  any  BMI (6 ,  25)
a l though gender  i t se l f  might  be  associa ted
with leptin independently of  body fat  mass
(31) .  In  th i s  s tudy ,  however ,  gender
d i f fe rences  in  l ep t in  l eve l s  cou ld  no t  be
brought  ou t  wi th  good  e f fec t s .  Female
subjec t s  in  our  s tudy  demons t ra ted  h igher
mean lep t in  concent ra t ions  than  the  males
but  the difference was not  s ignif icant .  The
discrepancy might  be ar is ing from the fact
that  in  our  s tudy females  far  outnumbered
males (46 versus 14 respectively). Thus, this
i s  p robably  no t  a  t rue  re f lec t ion  of  the
gender  differences in  lept in levels .  Further
s tud ies  a re  thereby  needed  to  explore  any
possible gender related difference. There was
no absence of correlation of leptin with age,
total cholesterol, triglyceride, HDL, LDL and
VLDL cholesterols, and is similar to earlier
findings (20).

As far as various clinical and metabolic
var iab les  a re  concerned ,  bo th  the  d rugs
gl ibenclamide and gl imepir ide  s ignif icant ly
decreased  b lood  sugar  l eve l s  wi th  a
concomitant increase in GHb values. Insulin
levels also increased post drug therapy. Both
the drugs increased plasma leptin and HDL
levels, and decreased plasma LDL level. Our
study established equal efficacy for both the

drugs as has also been previously shown by
other workers (32, 33).

The various adverse experiences reported
by  the  type-2  d iabe t ic  pa t ien t s  inc luded
hypoglycemic  ep i sodes ,  as then ia ,  fa t igue ,
headache, abdominal discomfort and pain in
ex t remi t ies .  The  number  o f  pa t ien t s
reporting hypoglycemic episodes was higher
in  the  g l ibenc lamide  t rea ted  group  as
compared to the one receiving gl imepir ide.
This is  a well  recognized adverse effect  of
g l ibenc lamide  probably  re la ted  to  h igher
dosage, longer duration of action and higher
insulin levels resulting in its sustained blood
glucose lowering effects (32).

Glibenclamide caused significant increase
in leptin concentrations and this was related
to  the  change  in  insu l in  l eve l s .  Th is
observa t ion  i s  in  agreement  wi th  the
f ind ings  of  Haf fner  e t  a l  (34)  where
glibenclamide caused significant increase in
leptin concentrations parallel to the changes
in insulin levels. No studies have so far been
reported regarding the effect  of glimepiride
on lept in levels .  Further  s tudies on similar
l ines  wi th  a  l a rger  pa t ien t  popula t ion  and
over a longer follow up period are probably
needed to  ful ly  assess  the  effects  of  these
drugs on plasma levels .
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