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Abstract : Glutathione S-transferases (GSTs) are a super family of enzymes involved in the
detoxification of a various xenobiotics including diabetes mellitus drugs.The present
studyexplained the effects of metformin and daonil drugs on the enzyme activity of
glutathione−S−transferase (EC 2.5.1.18) obtained from human erythrocytes.For this purpose,
erythrocyte glutathione S−transferase enzyme was purified 15.37 fold by DEAE-cellulose
chromatography with a yield of 12.88%.During thepurification, the temperature was kept under
control (4℃). Enzyme purification was checked by performing SDS−PAGE. Twobandswere
obtained approximately at 26 and 34 kDa. GST enzyme activity was determined by
spectroscopic monitoring of the formation of 1−chloro−2,4−dinitrobenzene-glutathione
(CDNB−GSH) conjugate. The activity of GSTenzyme after treated with diabetes mellitus drugs
was 3.62, 3.57 and 3.66 μmol/min/ml for metformin, daonil and mixture of them respectively
while it was 3.24μmol/min/ml before treated with drugs.
Key words: Glutathione−S−transferase, metformin, daonil, diabetes mellitus.

Introduction:

The first detection of glutathione S−transferases (GSTs) were in animalsat 1960because of their
important functions in the metabolism and detoxification of xenobiotics1.  GSTs  enzymes  are  found  in
eukaryotes and prokaryotes2-4. (GSTs) (EC 2.5.1.18)are isoenzymes found inmammals, insects, plants, and
microbes5. GSTs are found in the cytosols and membranes of manytissues such as in the liver, small intestine,
large intestine, kidney, lung, breast, muscle, spleen, testis and placenta6. GSTs can be devided according to their
subcellular location and function into 4 subgroups: cytosolic, mitochondrial, microsomal and bacterial antibiotic
resistance proteins7. GST enzyme plays an important role in detoxification of xenobiotics by a conversion of a
lipophilic, non-polar xenobiotic into amore water-soluble less toxic metabolite, to becomemore easily to be
excreted from thecell by conjugating there with reduced GSH where GSH neutralizes medicationsthroughthe
sulfhydryl (−SH) group in its molecules8-11.

GST catalyze the general reaction:

GSTs catalyze the reaction between a reduced glutathione (GSH; glutamyl–cysteinyl–glycine) and a
reactive electrophilic center for various substrates,as a result a polar S glutathionylated product formed to
reducing oxidative stress3. Theaim of this study to explain the effects of some drugs on the activity of GST
enzyme
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Material and Methods:

Bovine serum albumin, acetone, chloroform, ammonium sulphate, ethanol, methanol, DEAE cellulose,
β−mercaptoethanol, 1−chloro−2, 4−dinitrobenzene (CDNB), TEMED, bromophenol blue, glutathione (GSH),
molecular weight standard for SDS/PAGE.

Assay the activity of GST enzyme:

The activity of GST enzyme was determined for hemolysate and various enzyme preparations by using
1−chloro−2, 4−dinitrobenzene (CDNB) as substrate according to Habig method6, where absorbance measured
at 340 nm:

Figure1: Reaction between 1−chloro−2,  4−dinitrobenzene (CDNB) and glutathione in the presence of
glutathione S−transferase enzyme.

Protein determination:

Determination of protein content of extract was determined during each purification steps by Bradford’s
method12that is based on the binding of Coomassie Brilliant Blue G−250 to protein. The absorbance of this
complex shows at 595 nm. Bovine serum albumin (BSA) used as a standard.

Purification Procedures of GST enzyme:

All purification's steps were conducted at 4℃.

Hemolysis of Blood:

Fresh venous human blood sample was taken into EDTA tube. Next, the venous blood centrifuged at
4000 ×g for 10 min to remove the layers of plasma and leukocyte. The erythrocytes were washed with cold
0.9% saline for three times by centrifugation. After that the cells hemolysed by three times of its volume from
ice-cold distilled water and stirring for 20 min and freeze-thaw13.

Acetone Precipitation:

The protein was precipitated by adding chilled acetone (30%) to the hemolysate and centrifuged at
14000 ×g for 20 min. Using potassium phosphate buffer (0.05 M,  pH 7.5) to suspended the precipitate. Next
the sample was stirred for 15 min and the insoluble material removed by centrifugation at 14000 ×g for 15 min.

Ethanol-Chloroform Treatment:

Mixture of ethanol−chloroform was prepared by 3:1of chloroform to ethanol and added that mixture to
the resultant solution by one volume for each them and stirring vigorously for about 1 min. The solution was
centrifuged to remove the denaturated hemoglobin. The ethanol-chloroform is then evaporated in vacuum.

DEAE-Cellulose Chromatography:

Before running the ethanol−chloroform fractions, the DEAE−cellulose column (1.5× 40 cm) was
equilibrated with 10 mM Tris−chloride, pH 7.5, containing 0.1 mM EDTA and 0.1 mM GSH. After running the
enzyme was eluted with 10 mM Tris−chloride, pH 7.5, containing 0.1 mM EDTA, 1mM GSH and (0.1 – 1 M)
NaCl.  Fractions  of  1.5  ml  each  were  collected  at  a  flow  rate  of  0.4  ml/min.  The  active  fractions  were
concentrated by using a freeze-dryer (lyophilization) technique.
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Polyacrylamide Gel Electrophoresis:

After the purification steps SDS/PAGE electrophoresis was performed using the buffer system
described by14 to verify the enzyme purity. The stacking and resolving gels containing 4.5 % (w/v) and 12.5 %
(w/v) of acrylamide, respectively, and the amount of sample was running to the electrophoresis medium is 20
μl.

Result and Discussion:

The glutathione S−transferase GST enzyme was purified from human erythrocytes by using acetone
fractionation, ethanol-chloroform treatment, DEAE cellulose chromatography, the purification steps for GST
enzyme from human erythrocytes are explained in table 1. The first step of purification for GST enzyme from
initial extract was fractional precipitation of protein by using (NH4)2SO4 and acetone methods. The precipitation
by acetone 30% recovered highest activity 1.09 μmol/min/mgwhile the ammonium sulfate precipitation was not
performed because of partial inactivation of the enzyme. The next step after acetone precipitation was
ethanol−chloroform treatment resulted in 7.64−fold purification of GST. From table 1.The specific activity of
GST was3.86μmol/min/mg after EDAE−cellulosechromatography where notes by progress the purification
process the specific activity raised while the activity and total protein were less which mean increasing in the
purification of enzyme for each step15-32. Figure 2. and figure 3. showed the major single peak that purified GST
give after EDAE−cellulose chromatography.

Table 1. Purification steps for human erythrocytes GST:

Figure 2. DEAE cellulose chromatography of human erythrocytes GST.

Yield % Purification
fold

Total protein
mg

Specific
activity

μmol/min/mg

Activity
μmol/min/ml Purification steps

100 1.00 446.13 0.25 111.53 Crude extract

71.74 4.34 73.46 1.09 80.02 Acetone
precipitation 30%

37.28 7.64 21.66 1.92 41.58 Ethanol−chloroform
treatment

12.88 12.37 3.72 3.86 12.37 DEAE−cellulose
chromatography
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Figure 3. GST activity, absorbance at 280 nm.

Figure  4.  SDS−polyacrylamide gel electrophoresis of human erythrocyte GST (a) standard protein (b)
purified human erythrocyte GST.

The electrophoresis technique for purified GST from human erythrocytes by DEAE−cellulose
chromatography was performed by using Sodium Dodecyl Sulfate Poly Acryl Gel Electrophoresis (SDS-
PAGE), to determined the molecular weight of GST enzyme where it was notes appeared two bands one of
them approximately at 26 kD and the other appeared at 34 KD and this agreed with references of found two
isomers for GST enzyme.

Table 2.Comparison between GST enzyme activity before purified and after purified with treatment
drugs

GST purified activity
with drugs  μmol/min/ml

GST activity without
drugs μmol/min/ml Types of drugs

3.24 3.62 Metformin
3.24 3.57 Daonil

3.24 3.66 Daonil and
Metformin

Table 2 showed the activity of GST enzyme before purification and the activity after purification with
treatment diabetes mellitus drugs (metformin and daonil). The results showed a change in the activity of GST
enzyme where it raised after purified and treatment with drugs, which explained the effect of this drugs on the
activity of GST for transfer this xenobiotics out of the body. Also showed from table 2. The activity before
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purification less than after purification due to found other effects on enzyme while there is no other protein
effects after purification.
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