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ABSTRACT:- 
Receivedl4/05/2007-Accented l4l06/2007

Diabetes Mellitus (DM) is considered as a member of oxidative stress syndrome. It is
associated with an imbalance between types of free radicals and scavenging system. Sixty patients
with DM were studied for the changes in their Glutathione s- Transferase (GSTs) and Glutathjone
(GSH) in the blood. Who attended out patient, and Primary health care In Tikrit Teaching Hospital
in Tikrit City. This Study concluded that GST activities are significantly higher in serum of patients
with type I and II diabetes mellitus disease than that of controls, P<0.05. But there rvas a significant
decrease in levels of GSH activity in both types of diabetic patients.

Key rvords: Glutathione s- Transferase (GSTs), Glutathione (GSH), & Diabetes
Mellitus (DM).
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INTRODUCTION:-
Diabetes mellitus is a very complex chronic
disease with syndrome of hyperglycemia. its
result from absolute or relative decrease in
insr-rlin secretion from p-cell of the islet of
langerhans. The cause of diabetes mellitus is
not fully understood. Free radicals formation
is involved in the pathogenesis of diabetes
and the development of diabetic
conrplications. In typel; p-cells ale prone to
be destroyed by free radicals because of the
low antioxidant enzyme nature ('). Typ. 2DM
is a heterogerleous disorder, that is, very
different pathologic events result in the same
clinical syrnptom. Genetic abnormalities, or
environmental factors, or obesity. which may
induce p -celis malfunction and/or insulin
resistance can cause rnild hyperglycemia
which further develops to type 2 DM. Some

studies indicate that there are alterations in
free radicals generation and antioxidant
enzynles. There free radicals activity in type 2
DM patients r,vas increased as measured by
tire markers of free radicals activity(2).
Glutathiorte is 1-glutamyl cysteinyl glycine,
the most abr"rndant non proteinthiol
compound, found in almost every cell; it can
not enter most cells directly and therefore
nrust be made inside the cell, from its three
constituent amino acids: glycine, glutamic
acid and cysteine molecr.rle that give the
glutathione molecule its biochemical activity(l' 4). Glutathione is the major antioxidant
prodLrced by the cells, protecting it from the
harmful effect of free radicals (oxygen radical
or oxy radical); these highly reactive
substances if left unchecked, rvill damage or
destroy key cell components i.e. (membranes,
DNA) in microsecond. Also, it is a very
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important detoxifuing agent enabling the
body to get rid of toxins and pollutants. It
forms a soluble compound rvitir toxins that
can be excreted through the urine or the gut.
Liver and kidney rvhich contain high levels of
glutathione as they have thd greatest exposure
to toxins. The lung is also rich in glutathione
partly for the same ,reason (4). In diabetic
patient GSH deficiency resulting from
NADPH is used in the polyol pathrvay where
glucose is reduced to sorbitol by aldose
reductase. An increased activity in this
pathway caLrses a depletion of reduced GSH,
which mav rveaken the antioxidant defense 

(e'

l0)

Gtututltione -S- Trottsferase (E c2.5.1.18) is
ubiquitous n-rr-rltifunctional enzymes. GSTs
are thor.rght to play a physiological role in
initiating the detoxification of potential
alkylating agents, including
pharmacologically active compounds 

("). Th.
translerases increase the nucleophilic
properties of redLrced glLrtathione (GSH) and
they catalyzc the formation of thioether bond
by conjugated hydrophobic conrpounds rvith
GSH to form products consist very stable
thioether bond; these products excreted by the
bile as GSFI conjugates and then cleavage
glycine or glutamine and acetylation the free
anrino groLlp of cysteiny'l residuc to give the
end product (Mercapturic acid) (u). 

Base on
their seqr,rence homology, sr.ibstratc specificity
and immunological cross reactivity, GSH
have been gror-rped into fir'e species-
independent classes of isoenzynres (12). 

Four
of these classes (alpha. Pi, nru and theta)
comprise cystosolic enzymes, a fiftli rather
distinct fornr is micrisornal. All cystosolic
glutathione-S- transferases are found to be
homo- or hetero-dimmer enz)'mes (from
within the same class) with a relative
molecular weight of 50 000 Dalton. They are
active over a rvide variety of substrates with
considerable overlap (13).

MATERIALS AND METHODS:.
This research was conducted in Tikrit
Governorate, Tikrit Teaching Hospital. The
samples included (16) patients suffering from
typell of diabetes aged between (34) and (60)
years; and (15) patients with type I diabetes
aged between (13) and (60) years, controlled
with (30) healthy individuals aged between

(13) and (60) years. The blood rvas drawn
from venous of fasting patients recently
diagnosed rvith diabetes nrellitus (type I and
1'ypell) and healthy sub.iects were used as
control. And .then centrihrged to be used
serum samples for detection of variable in this
study.
Determinatiott of serum Glutathiotte S-
Trunsferase (15). 

The activity rvas determined
by using 1-chloro-2. 4-dinitrobenzene
(CDNB) as substrate. \\'ere; the difference
betlveen the first absorbance at Ittminuteand
lOth.

Dete:ntinatiotr of serum glutatltione o6) . 5, 5

-Dithiobis (2-nitrobenzoic acid) (DTNB) is a
clisulfide chrontagen that is readily reduced
by sulflrhydryl group ol GSII to an intensely
1'ellorv compound. The absorbance of the
reduced chromagen is nreasurecl at 412 nm.

RESULTS:-
Sixty patierrts ivith DN4 (15 rvith type IDM),
ancl (15 r.i'ith type II DM), and 30 healthy
individuals served as control r,r'ere enrolled in
the present study.
Agc :rncl Scx: The nrean agc t SD of patients
r,vith type I DM 

"vas 
(31.97*6.9 years VS 29

*6.1 years o1'control). *hile in type 2 DM
was (52*8.8 years VS 48.0.1+8.4years of
control).
Ilioclrerrric:rl l)arnnreters: Table 1,2, and 3:
illustrated the diflerences betrveen the mean
of levels ol' Glutathionc -S-Transferase in
serllm of healthy control and patients with
type I and II diabetes mellitus (DM) disease
respectively.

DISCUSSIONS:-
Glulutltione -S-Tronsferase Serum GSTs
activity in diabetic patients (i,vith type I and
'|ype II DM) was significantly higher than
control activity, P<0.05. The meanr SD or
serlrm Gl.Ts ievels of patients rvith type I DM
',vas 4.47* 1.9 pt/I- VS 2.81t 1.73 ylL of
cor.rtrol), ri'hile in patients rvith Typell DM
r,vas (3.99+ 0.43 ptlL VS 2.96 * 1.65 prll. of
control as in table (2). Glutathione -S-'fransferase is an antioxidant enzyme that
catalyzes the reaction betrveen reduced
glutathione (GSH) and drugs, xenobiotics and
other toxic compounds, rendering them more
u'ater soluble and finall1, exerted from the
body ttll. Sorne chemical compounds, which
au-9ment oxyg€n products, have generated

98



Tikrit Journal of Pharnnceutical Sciences 2007, 3 (2):97 - I0l

toxic effect such as man)' dmgs and
xenobiotics, which contain quinine groups,
cause free raclicals. This radicals reduces the
molecule oxygen immediately', the super
oxide anion (O20-) comes into existence and,
following that other reactive oxygen species
(ROS) are generated(1 7,1 8,1 9).
Glutalhione levels In.this work, serum GSH
activity in diabetic patients (r,vith type I and
type II DM) was significantll' lorver than
control activity, P<0.05. The mean* SD of
serum GSTs levels of patients ,'vith type I DM
was 0.2 + 1.9 pmol/L VS 1.52* 0.65 pmol/L
of control), while in patients r.vith TypeII DM
u'as (0.83+ 0.17 prmol/L VS 2.96 + 0.38
ptmol/Lof control). Serum GSH plays a

central role in antioxidant def'ense. GSI{
detoxifies ROS such as H2O2 and lipid
peroxides directly or in a glutathione
peroxidase (GPX) catalyzecl mechanism.
GSH also generates the nrajor aqueous and
lipid phase antioxidant, ascorbate and A-

tocopherol. Glutathione recluctase (GItD)
catalyzes the NADPI-{ depenclent reduction of
oxidized glutathione (GSSG) serving to
maintain intracellular GSFI stores and a

favorable reclox status GSI{ catalyzes the
reaction betn'een the -SII grolrll ancl potential
alkylating agents (3,22,23). fhe result of this
str.rdy show significant negative correlation (r
= -0.309, P<0.05) betwee n levels ol GSH and
levels of GST activity in serurl of patients
with type2 DM, but this correlations was not
significant in patients r,vith type i DM(r= -0.
2045, P<0.05). These results piobably rvere

due to the; depletion serum GSI-I levels lead
to slightly accumulation of intracellular

homcysteine, rvhich induces endothelial cells
damage and slightly' increases risk of
cardiovascular disease in diabetic patients.
Presence of high level of toxic compounds in
diabetic patients, especially with type 2 DM
(treatment with hypoglycemic such as tablets
f danil, glucphage......) induce accumulation
of GST enzyme and altered GSH metabolism,
therefore toxib compounds increase ROS
production that decreases levels of GSH,
while increases synthesis of GST enzyme to
play a protective role(14,19).

Tablc (1) Levels of Glucosc Scrum of Healthy Control and Patients n'ith Type I and II
Diabetes Mellitus (DM) Disease

Type I DM Control Type II DM Control

Glucose 280.2*15,6
mg/dl

95.7*12.6
mg/dl

188.7*48.6
mg/dl

105.03+11.28
mg/dl

P<0.05

99



Tikrit Journal of PhnrnnceuticalSciences 2A07, 3 (2):97' l0l

Table (2) Levels of Glutathione -S-Transferasc in Serunr of Hcalthl' Control and Patients

w'ith Typc I and II Diabetes i\Iellitus (DN{) Disease

Typ. I DM Control Type II DM Control

GSTs 4.47+ 1.9 plL 2.81* 1.73 plL 3.99* 0.43 pt/L 2.96 * 1.65

plL

P<0.05

Table (3) Levels of Glutathione in Serum of Healthy Control and Patients rvith type I and II
Diabetes Mcllitus (DM) Disease

Type I DM Control TypeII DM Control

GSH 0.68* 0.2

ltmol/L
1.52r 0.65

prnrol/[-
0.83+ 0.17

pLnrol/[-

2.96 * 0.38
prnrol/l-

P<0.05
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