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Abstract　 The effect o f 3, 5-diisopropy lsalicy lic acid ( 3, 5-DIPS) and its copper complex tetr akis-

μ-3, 5-diisopr opylsa licy la todiaquodicoppe r(Ⅱ ) Cu(Ⅱ ) 2 ( 3, 5-D IPS) 4 ( H2O)2 on glutathione ( GSH)

in the cy toso lic fraction o f human blood has been investiga ted using spectropho tometric method. In

the presence o f bo th o f these compounds th e GS H levels of the cyto so lic fraction were enhanced in

a dose dependent manner. In this r ega rd Cu(Ⅱ ) 2 ( 3, 5-D IPS) 4 ( H2O) 2 was found to be mo re effec-

tiv e than 3, 5-DIPS.
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1　 Introduction

There has been a g rowing interest in

recent yea rs in g luta thione ( GSH) and cop-

per complexes because of thei r phy siologi-

cal, pharmacological, toxicolo gical , and

biochemical properties. The GSH

biomo lecule play s an impo rtant ro le in

metabolic pathw ays involved in detox ifica-

tion and excretion of va rious xenobio tics
[1 ] .

The w ell know n physio logical functions of

GSH include maintenance of membrane in-

teg rity and cytoskeletal o rg aniza tion, in-

vo lv ement in pro tein and DN A synthesis,

modification o f pro tein confo rmation and

enzyme activi ty, and promo tion of neuro-

transmi tter release[2 ] . In addi tion, GSH

plays an impo rtant role in various deto xifi-

cation reactions, including elimina tion of

o xygen free radica l, the deto xification of

aldehydes andα-ketaldehydes, inactiv ation

o f elect rophilic drugs and carcinogen

metabolites by formation o f GSH-S-conju-

gates and acting as f ree radical scavenger
[3 ] .

Concentration of GSH in va rious tis-

sues, depleted and /or increa sed GSH levels

in mutagenesis, carcinogenesis, and

rheumatoid arthri tis a re current ly v ery ac-

tiv e a reas of research
[4 ] . Decrea sed tissue

concentra tion of GSH has led to increased

hemolysis, brain dysfunction ( lack o f pro-

tectiv e role to be played by GSH in neuro-

transmission) , as w ell as peripheral neu-

ropathy, myopa thy, aminoaciduria and in-

creased incidence o f cancer
[5 ] . Recent ly ,

cancer researchers have show n an enormous

interest in quanti tating GSH levels in ery-

throcytes f rom cancer patients and thei r

clinical response to the anti-cancer drug s[6 ] .

V ery recently , Demopoulos has demonst rat-

ed tha t up to 4000 mg /d in f ractionated dos-

es w ere tolerated by patients wi th HIV /

AIDS disorders w ith po tential benefit s, as
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these patients w ere GSH depleted
[7 ] .

The present authors previously studied

the effect o f 3, 5-diisopropylsalicylic acid

and i ts copper complex on GSH status in

aqueous so lutions and in th e serum fraction

o f human blood
[8 ]
. The objective of the pre-

sent study was to investiga te the ef fect o f 3,

5- diisopropy lsalicy lic acid and i ts metal-

lo element complex on the modula tion and

metabolism of GSH in the cy to solic ( ly sate)

f raction o f h uman blood.

2　Materials and Methods

2. 1　Materials

Ethylenediamine tet ra acetate sodium

( EDTA) , Chlo ro fo rm, Ethanol ( E. M erk,

Germany ) , L-g lutathione ( GSH ) , 5, 5′-
di thiobis ( 2-ni t robenzoic acid ) ( DTNB )

( Sigma Chem. Co. ) , Cupric chlo ride di-

hy ra te ( Cu (Ⅱ ) Cl2 . 2H2O) ( Beijing Chem.

Works, China ) , Disodium hydrogen phos-

pha te ( Na2 HPO4. 2H2O ) ( Riedle- De-

Hean AG. Sleeze, Hannover) and all other

reagents were of analytical g rade and used

w ithout further purification.

2. 2　Methods

Samples o f 2 ml of human venous blood

w ere taken, and dipped in to 0. 5 mol /L

EDTA-2Na solution to prevent clot ting.

The blo od w as centrifug ed for 2 min at

10000～ 12000 r /min. The packed red cells

w ere washed twice wi th 1 ml o f iso tonic

saline solution and centri fuged at 2000～
4000 r /min for 30 s. The super natant w as

disca rded each time. 0. 5 ml o f red cell frac-

tion was taken and lysed at 0～ 4℃ with e-

qual vo lume of 5 mmol /L EDTA solution

fo r 1 h. 0. 6 ml of ethano l-chlo ro fo rm mix-

ture ( 5∶ 3 V /V ) maintained at 0℃ was

added to 1 m l of lysed cells to precipi tate

the hemog lobin fol low ed by the addition of

1 ml o f disti lled w ater. The resulting mix-

ture w as centrifug ed as befo re and the pale-

yel low clear supernatant w as collected using

a micropipette. Later on the cytoso lic g lu-

tathione level w as determined using to the

DTN B method as mentioned prev iously
[8 ] .

3　 Results and Discussion

3. 1　 Ef fect of 3, 5-DIPS on the cytosolic

GSH levels of human blood

The effect of di fferent concentra tion of

3, 5-DIPS on cytoso lic g luta thione levels are

show n in Fig 1. Upon the addition of di ffer-

ent concentra tions of 3, 5-DIPS an increase

in the cytosolic GSH levels w as observed in

a dose dependent manner. This figure also

show s the time dependent ef fect o f 3, 5-

DIPS on the cytoso lic GSH levels of the hu-

man blo od.

Gluta thione is a majo r low mo lecula r

weight thiol in red cells lysa te. In our previ-

ous w o rk
[8 ]
we found the oxidativ e ef fect of

3, 5-DIPS on GSH in aqueous solutions re-

sul ting in low er GSH levels as compa red to

the contro l. In the present study higher

GSH levels can be observ ed af ter incubating

the cytoso lic f raction of the human blood

with 3, 5-DIPS. The probable explanation

fo r this ef fect could be the activ ation of

GSH dependent enzymes by 3, 5-DIPS,

thereby enhancing the propo rtion of GSH in

reduced fo rm as compa red to the control.

3. 2　 Effect of Cu (Ⅱ ) 2 ( 3, 5-DIPS ) 4

( H2O ) 2 on Cytosol ic GSH Levels of Human

Blood

The ef fect of dif ferent concentrations of

Cu(Ⅱ ) 2 ( 3, 5-DIPS) 4 ( H2O) 2 on the cy to solic

fraction of human blood can be observ ed

clearly from the Fig 2. This figure also

show s the time dependent effect o f Cu(Ⅱ ) 2

( 3, 5-DIPS) 4 ( H2O) 2 on the cytosolic GSH

levels. Interactions of the cytosolic f raction

o f the human blo od wi th Cu (Ⅱ ) 2 ( 3, 5-

DIPS) 4 ( H2O ) 2 resulted in a higher concen

tra tions o f GSHin a dosedependent manner .
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The mechanism appears to be related to se

lective binding of 3 , 5 -DIPS to macromo -

lecules wi th a consequent enhancement in the

release o f GSH.

Fig 1. Time dependent effect of diff erent Conc. o f 3, 5-DIPS on cy-

tosolic ( lysat e) GSH levels a t 0, 30, 60 and 90 min

Cy toso lic fraction + ■: 500μmo l / L 3, 5-DIPS;　 : 200μmo l / L
3, 5-DIPS;▲: 100μmol /L 3, 5-DIPS;□: Contro l: 1 ml o f cyto so-

lic f rac ti on+ 1 ml of ethanol: water mix t ure ( 3∶97)

Fig 2. Time dependent eff ec t of dif ferent Conc. of Cu(Ⅱ ) 2 ( 3, 5-

DIPS) 4 ( H2O) 2 on cy toso lic ( lysate ) GSH levels at 0, 30, 60 and 90

min

Cy toso lic fra ction + ■: 50μmol / L Cu(Ⅱ ) 2( 3, 5-DIP S) 4( H2O) 2;

　 : 20μmol /L Cu(Ⅱ ) 2 ( 3, 5-DIPS) 4 ( H2O) 2;▲: 10μmol /L Cu

(Ⅱ ) 2 ( 3, 5-DIPS) 4 ( H2O) 2;□: Contro l: 1 m l o f cyt osolic fra ction

+ 1 ml o f ethano l: wa ter mix ture ( 3∶ 97)

　　 Although Cu (Ⅱ ) 2 ( 3, 5-DIPS) 4 ( H2O) 2

has show n oxidativ e ef fects on GSH in aque-

ous solutions[8 ] , changes in the lev els of

GSH in the cy tosolic f raction could be relat-

ed to multiple factors, including the disso-

lution of the Cu(Ⅱ ) 2 ( 3, 5-DIPS) 4 ( H2O) 2 in

the cy to solic f raction w hich presumably oxi-

dizes and increases leakage f rom bound pool

o f GSH. Cu(Ⅱ ) io ns ox idize and 3, 5-DIPS

, being g reater in number than Cu (Ⅱ )

io ns, might ef fectiv ely activ ate bound g lu-

tathione resulting in the release of GSH in

the reduced form. Furthermo re Cu(Ⅱ ) 2 ( 3,

5-DIPS)4 ( H2O) 2 was found to be more ef-

fectiv e than 3, 5-DIPS alone. This observ a-

tion is in ag reement wi th the previous re-

ports that copper complexes of chemicals

and /o r drug s a re mo re ef fective in t reating a

va riety of diseases and activ e scavenger of

f ree radicals than thei r pa rent chemicals

and /o r drugs[ 3, 8] .

The results deriv ed f rom this study can

be o f v aluable significance in the determina-

tion o f appropriate directions tow ards the

conduction of more sophisticated tests of

chemicals and /o r drug s to develop im-

proved, sensitiv e and selectiv e analy tica l

methods fo r safety evalua tion, improvement

and development o f new drug s and /o r

chemicals to ensure availabi li ty o f safe and

quality medicines fo r the desired effect in

the treatment, mitigation and prevention of

diseases.

References

1　 Chass eaud LF. The nature and dist ribu tion of enzymes

catalyzing th e conjugation of GSH wi th foreign com-

pounds. Drug Metab Rev , 1973, 2: 185

2　 Kosow er N S, Kosow er EM. Th e glu tath ione s tatus of

cells. Int Rev Cytol , 1987, 54: 109

3　 Mann ervik KB, Jakoby WB Ed s. Metabolic basis of

detoxi f ica tion. New York: Acad emic Press , 1980. 325

4　 Rannug U, Simbvall A, Ramel C. The mutag enic ef-

fect s of 1, 2-dich loroethane on salmonella typhimu rium

-1: activat ion th rough con jugation wi th GSH in vit ro .

Chem B io In ter , 1978, 20: 1

303



5　 Arias IM Ed. Glutathione: Metabol ism and Funct ions.

New Yo rk: Krok Foundation Series, 1976, 6: 1

6　 Hercberg A. Clinical response of ant icancer drugs to

blood glu tathione lev els. Lancet , 1992, 339: 1074

7　 Demopoulos HB. Potent ial benefi t s of glutathione in

AIDS. 5th Internat ional Cong ress on Oxygen Rad icals.

Koyoto, Japan , 1991. 11101

8　 M ajid Khan G, Javid KA, Farid Khan M. The Ef fect

of 3, 5-diisop rop ylsalicylic acid and i t s copper complex

on glutathione ch emical modulation and m etaboli sm in

aqu eous s olut ions and in th e s erum fraction of th e h u-

man blood. J China Pha rm Univ , 1997, 28: 45

3, 5-二异丙基水杨酸及其铜络合物对人血细胞液

中谷胱甘肽的化学调节与代谢作用

马吉德　卡拉马德　法立德

(古玛大学药学系 ,德拉伊斯曼哈尼 ,巴基斯坦 )

摘　要　应用分光光度法研究了 3, 5-二异丙基水杨酸及其铜络合物四 -μ-3, 5-二异丙基水杨酸对人血细胞液

中谷胱甘肽的影响。在这些化合物存在时 ,细胞液中谷胱甘肽以剂量依赖方式升高。铜络合物较 3, 5-二异丙基水杨

酸更为有效。
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