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Abstract

The effect of 3, 5-diisopropylsalicylic acid ( 3, 5-DIPS) and its copper complex tetrakis—

3, 5-diisopropylsalicylatodiaquodicopper(Il ) Cu(Il )2(3,5-DIPS)4+( H0), on glutathione ( GSH)

in the cytosolic fraction of human blood has been investigated using spectrophotometric method. In

the presence of both of these compounds the GSH levels of the cytosolic fraction were enhanced in

a dose dependent manner. In this regard Cu(Il )»(3,5-DIPS)4 (H0), was found to be more effec—

tive than 3, 5-DIPS.
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1 Introduction

There has been a growing interest in
recent years in glutathione ( GSH) and cop-
per complexes because of their physiologi—
toxicological, and

The GSH

biomolecule plays an important role in

cal, pharmacological,
biochemical pro perties.

metabolic pathways involved in detoxifica-
tion and excretion of various xenobiotics' .
The well known physiological functions of
GSH include maintenance of membrane in—
tegrity and cytoskeletal organization, in—
volvement in protein and DN A synthesis,
modification of protein conformation and
enzyme activity, and promotion of neuro—
transmitter release”!. In addition, GSH
plays an important role in various detoxifi—
cation reactions, including elimination of
oxygen free radical, the detoxification of

aldehydes and a ketaldehydes, inactivation

Received March 27, 1997
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of electrophilic drugs and carcinogen
metabolites by formation of GSH-S—conju-
gates and acting as free radical scavenger[s]-

Concentration of GSH in various tis—
sues, depleted and /or increased GSH levels
in  mutagenesis, carcinogenesis,  and
theumatoid arthritis are currently very ac—
tive areas of research''’. Decreased tissue
concentration of GSH has led to increased
hemolysis, brain dysfunction (lack of pro—
tective role to be played by GSH in neuro-
transmission), as well as peripheral neu-
ropathy, myopathy, aminoaciduria and in—
creased incidence of cancer’ . Recently,
cancer researchers have shown an enormous
interest in quantitating GSH levels in ery—
throcytes from cancer patients and their
clinical response to the anti—cancer drugs'®’.
Very recently, Demopoulos has demonstrat—
ed that up to 4000 mg/d in fractionated dos—
es were tolerated by patients with HIV /

AIDS disorders with potential benefits, as



302 Journal of China Pharmaceutical University

Vol. 28

these patients were GSH depleted[7]-

The present authors previously studied
the effect of 3, S-diisopropylsalicylic acid
and its copper complex on GSH status in
aqueous solutions and in the serum fraction
of human blood™’.

sent study was to investigate the effect of 3,

The objective of the pre—

5- diisopropylsalicylic acid and its metal-
loelement complex on the modulation and
metabolism of GSHin the cytosolic (lysate)
fraction of human blood.-

2 Materials and Methods

2 1 Materials

Ethylenediamine tetra acetate sodium
(EDTA), Chloroform, Ethanol (E. Merk,
Germany), L-glutathione (GSH), 5, 5-
dithiobis ( 2-nitrobenzoic acid) ( DTNB)
( Sgma Chem. Co.), Cupric chloride di-
hyrate (Cu(l )Ck.2F0) ( Beijing Chem.
Works, China), Disodium hydrogen phos—
phate ( Na HPOs« 2HO) ( Riedle- De-
Hean AG. Sleeze, Hannover) and all other
reagents were of analytical grade and used
without further purification.
2.2 Methods

Samples of 2 ml of humanvenous blood
were taken, and dipped in to 0. 5 mol /L
EDTA-2Na solution to prevent clotting.
The blood was centrifuged for 2 min at
10000~ 12000 r/min. The packed red cells
were washed twice with 1 ml of isotonic
saline solution and centrifuged at 2000~
4000 r/min for 30 s. The supernatant was
discarded each time. 0.5 ml of red cell frac—
tion was taken and lysed at 0~ 4C with e-
qual volume of 5 mmol/L. EDTA solution
for 1 h. 0.6 ml of ethanol—hloroform mix—
ture (5% 3 V/V) maintained at 0C was
added to 1 ml of lysed cells to precipitate
the hemoglobin followed by the addition of
1 ml of distilled water. The resulting mix—
ture was centrifuged as before and the pale—

yellow, clear supernatant was collected using

a micropipette- Later on the cytosolic glu-
tathione level was determined using to the

DTN B method as mentioned previously[g]-
3 Results and Discussion

3. 1 Effect of 3, 5-DIPS on the cytosolic
GS H levels of human blood

The effect of different concentration of
3,5-DIPS on cytosolic glutathione levels are
shown in Fig 1. Upon the addition of differ—
ent concentrations of 3, 5-DIPS an increase
in the cytosolic GSH levels was observed in
a dose dependent manner. This figure also
shows the time dependent effect of 3, 5-
DIPS on the cytosolic GSH levels of the hu—
man blood.

Glutathione is a major low molecular
weight thiol in red cells lysate. Inour previ—
ous work”"' we found the oxidative effect of
3, 5-DIPS on GSH in aqueous solutions re—
sulting in lower GSH levels as compared to
the control In the present study higher
GSH levels can be observed after incubating
the cytosolic fraction of the human blood
with 3, 5-DIPS. The probable explanation
for this effect could be the activation of
GSH dependent enzymes by 3, 5-DIPS,
thereby enhancing the proportion of GSH in
reduced form as compared to the control.

3. 2 Effect of Cu (Il )2(3, 5DIPS)4
( H20)2 on Gytosolic GSH Levels of Human
Blood

The effect of different concentrations of
Cu(Il )2(3,5-DIPS)4( FO)2 on the cytosolic
fraction of human blood can be observed
clearly from the Fig 2 This figure also
shows the time dependent effect of Cul )2
(3,5DIPS)s ( LO)2 on the cytosolic GSH
levels. Interactions of the cytosolic fraction
of the human blood with Cu (I )2 ( 3, 5-
DIPS)+ ( FeO )2 resulted in a higher concen

trations of GSHina dosedependent manner
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The mechanism appears to be related to se

lective binding of 3, 5 -DIPS to macromo —
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Fig 1. Time dependent effect of different Conc of 3,5-DIPS on cy-
tosolic (lysate) GSH levels at 0, 30, 60 and 90 min

Cytosolic fraction + W 500%mol/L 3,5-DIPS; €. 200%mol/L
3, 5-DIPS; A: 100 mol /L, 3, S-DIPS:LE Control 1 ml of cytoso—

lic fracion+ 1 ml of ethanol water mixture (3% 97)

Although Cu (Il )2(3,5-DIPS)s+( H0)2
has shown oxidative effects on GSHin aque—

ous solutions™

, changes in the levels of
GSH in the cytosolic fraction could be relat—
ed to multiple factors, including the disso—
lution of the Cu(l )2(3, 5-DIPS)s( e 0O)2 in
the cytosolic fraction which presumably oxi-
dizes and increases leakage from bound pool
of GSH Cu(ll ) ions oxidize and 3, 5-DIPS
, being greater in number than Cu (I )
ions, might effectively activate bound glu-
tathione resulting in the release of GSH in
the reduced form. Furthermore Cu(Il )2(3,
5-DIPS)s ( kO)2 was found to be more ef-
fective than 3, 5-DIPS alone.

tion is in agreement with the previous re—

This observa—

ports that copper complexes of chemicals
and/or drugs are more effective in treating a
variety of diseases and active scavenger of
free radicals than their parent chemicals
and/or drugs'>® .

The results derivied from this study can

lecules with a consequent enhancement in the
release of GSH.
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Fig 2. Time dependent effect of different Conc of Cu(ll ), (3, 5-

DIPS)4 ( HhO)2 oncytosolic (lysate) GSH levels at 0, 30, 60 and 90

min

Cytosolic fraction + W 501 mol/L Cul )2(3, 5-DIPS) 4 H0)2:
€. 20 mol /L Cu(l )2(3, 5-DIPS)4( Hp 0)2:A: 10 mol /L Cu

(I )2(3,5-DIPS)4(H 0)2;LL Control 1 mlof cytosolic fraction

+ 1 mlof ethanol water mixture (3* 97)

be of valuable significance in the determina—
tion of appropriate directions towards the
conduction of more sophisticated tests of
chemicals and /or drugs to develop im-
proved, sensitive and selective analytical
methods for safety evaluation, improvement
and development of new drugs and /or
chemicals to ensure availability of safe and
quality medicines for the desired effect in

the treatment, mitigation and prevention of

diseases.
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