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Abstract

In the present study 25 patients of Parkinson disease (PD) under treatment, between 40-
80 years, of both sexes with the written informed consent were selected and compared
with age and sex matched 25 healthy individuals as controls. An attempt was made to
study the role of blood reduced glutathione (GSH), Glutathione-S- transferase (GST) and
y-Glutamy!l transpeptidase (GGT) in PD.

The results showed a decrease in GSH (p<0.01) and GST (p<0.05) with an increase in
GGT (p<0.01), according to students unpaired ‘T’ test, which may be a reflection of
changes in the substantia nigra associated with PD.

Introduction

Parkinsons disease is a slowly progressing neurodegenerative disorder which is
characterised pathologically by the loss of pigmented neurons from the substantia nigra.
The etiology of this degeneration is unknown. However, endogenous radicals generated
by hydrogen peroxide [1]. Toxic a,B-unsaturated aldehydes which could react with
reduced glutathione (GSH) [2,3,4] or metabolic compounds of the catecholamine
metabolism such as 5-S-cysteinyldopamine [5] and 6-hydroxydopamine could all
potentially trigger Parkinson’s disease. Toxic compounds formed in the brain are
normally inactivated by various protective mechanisms. These mechanisms, however,
may be impaired in PD. The evidence available points to free radical mechanisms
involving the altered mitochondrial function, and an impairment in glutathione systems
features which may potentially be related to the mechanism of cell death in PD. So, this is
an attempt to study the role of blood reduced glutathione (GSH), Glutathione-S-
transferase (GST) and y-Glutamy! transpeptidase (GGT) in PD.



Subject and Methods

25 patients of PD under treatment, between 40-80 years, of both sexes with the written
informed consent were selected and compared with age and sex matched 25 healthy
individuals as controls. 5ml of blood was drawn under aseptic conditions and collected in
EDTA bottles. 0.2 ml of whole blood was used for reduced glutathione estimation by
Earnst Beutler method [6]. Rest of the blood was centrifuged immediately at 3000 rpm
for 10 minutes to separate plasma. Plasma GST was measured by spectrophotometric
method as described by William et al [7] and GGT by the method of Persijin and Slik [8].

Statistical analysis was done according to students un-paired ‘T’ test.
Results

Blood GSH level was significantly lower (p<0.01) in PD compared to normal. Plasma
GST level decreased significantly (p<0.05) in PD. However, plasma GGT level increased
significantly (p<0.01) in the study group compared to control.

Table 1: comparison between normal and PD (mean + SD):

Normal Parkinson’s disease
n = 25) (n=25)

GSH (mg/dl) |42.79 + 4.77 |35.32 + 4.15(1)
GST (U/L) |5.09+0.87 |4.50 +0.93(2)
GGT (U/L) 19.88 +3.28 |24.29 + 6.38 (3)

(1) p<0.01; (2) p<0.05; (3) p<0.01 Vs normal
Discussion

The primary pathology of Parkinson’s Disease (PD) is the degeneration of dopamine
containing pigmented neurons in the brain. The chemical and enzymatic metabolism of
dopamine itself may give rise to a range of free radical species. The autooxidation of
dopamine and subsequent polymerization to produce neuromelanin may form free
radicals through the formation of toxic semiquinone derivatives or by the production of
other potentially toxic species namely 6-hydroxy dopamine. The evidence available
points to free radical mechanisms involving the altered mitochondrial function, and an
impairment in glutathione systems features which may potentially be related to the
mechanism of cell death in PD.

Accumulating evidence implicates free radical formation and oxidative stress as a part of
the pathology of PD. Findings of some workers suggests that the depletion of GSH
initiates a chain of events which eventually results in oxidative damage sufficient to



cause cell death and glial cells are important targets. Perry and colleagues [9] reported a
decrease in the levels of GSH in PD and suggested that this was due to its utilization by
some toxin accumulating within the substantia nigra. The observed decrease in the whole
blood GSH may reflect enhanced detoxification of H202 by the action of glutathione
peroxidase. An alternative explanation is that there may be alteration in the metabolism
and translocation of GSH [10].

GST prevents the formation of neurotoxic aminochrome and dopachrome by catalyzing
the conjugation of dopamine and dopa-o-quinone with reduced glutathione. The
conjugates remain resistant to oxidation by free radical and GST catalysed reaction may
serve neuroprotective antioxidant function [11]. This may be the underlying cause for the
observed decrease in the plasma GST levels.

There was a significant increase in the plasma GGT level. This enzyme is associated with
the degradation and cellular translocation of GSH, suggesting that some alteration occurs
in its elimination. Precisely why this change occurs in the enzyme activity is not clear,
but there may be analogies to the action of methyl phenyl tetra hydropyridine (MPP) on
glutathione system in hepatocytes. De Monte and colleagues [12,13] have shown that
MPP and other nonselective mitochondrial poisons cause a decrease in the levels of GSH
in hepatocytes, in the absence of any increase in the oxidized glutathione. This has been
interpreted as being due to a decrease in the pool of GSH caused by the interference with
cellular energy metabolism and to increased efflux of reduced glutathione from the cells.
These studies would suggest that the fall in the level of GSH in PD may result from some
undetected mitochondrial impairment [14].

Upregulation of GGT has been reported in PD substantia nigra has been hypothesized to
play a role in subsequent mitochondrial complex | inhibition by increasing cysteine as
substrate for cellular uptake and as a consequence of GSH depletion. This suggests that
increased GGT activity is likely an adaptive response to the less of GSH to conserve
intracellular content and results in compensatory effect on complex-I activity (15). The
results of our study showed an increase in serum GGT and a negative correlation of GSH
with GGT. These reports are consistent with previous reports.

Our results suggests that there may be an imbalance in GSH system leading to excessive
RQOS, as indicated by decreased GST and GSH activity. Increased GGT activity may
reflect a compensatory mechanism to provide dipeptide precursors to generate more
GSH.

References

1. Cohen G. The pathology of Parkinson’s disease: biochemical aspects of dopamine
neuron senescence. J Neural Trans 1983; 89-103.

2. Riederer P, Strolin BM, Dostert P, Sofic E, Heunider G, Guffroy C. Do
glutathione and ascorbic acid play a role in neurotoxicity of MPTP? Pharmacol
Toxicol 1987; 60: 39.



3. Strolin BM, Dostert P, Guffroy C. Relationship of GSH and MPTP to Parkinson’s
disease. In Markey N, Castangnoli, AJ Trevor, IJ Copin (Eds) MPTP a neurotoxin
producing Parkinson’s syndrome. Academic press, Orlando 1986: 455-460.

4. Young VW, Presy TL, Krisman AA. Depletion of GSH in brainstem of mice
caused by n-methyl 4-phenyl 1,2,3,6 tetrahydropyridine is prevented by
antioxidant pre treatment. Acta rosci letts 1986; 56-60.

5. Rosengen EL, Elliason E, Carlsson A. Detection of 5-S Cystenyldopamine in
human brain. J Neur Transm 1985; 247-253.

6. Ernest B, Olga D,Barbara MK. Improved method for the determination of blood
Glutathione. J Lab & Clin. Med 1963; 883-887.

7. William HH, Micheal JP, William B. Glutathione -S-transferases: the first
enzymatic step in mercapturic acid formation. J of Biol Chem 1974; 249: 7130-
7139.

8. Persijn, Vander SW. A new method for the determination of gamma glutamyl
transferase in serum. J Clin Biochem 1976; 14: 421-427.

9. Pery TL, Godin DV, Hansen S. Parkinson’s disease: A disease due to nigral
glutathione deficiency. Neurosci Lett 1982; 33: 305-310

10. Jenner P. Altered mitochondrial function, Iron metabolism and glutathione levels
in Parkinson’s disease. Acta NeurolScand 1993; 87: 6-13.

11. Sofia B, Juan SA, Mikael W, Ann SJ, Bengt m. GST catalyse the detoxication of
oxidized metabolites (O-quinones) of catecholamines and may serve as an anti-
oxidant system preventing degenerative cellular process. Biochem J 1997; 324:
25-28.

12. Dimonte D, Jewell SA, Ekstron C, Sandy MS,Smith MT. 1-methyl 4-phenyl
1,2,3,6 tetrahydropyridine and 1-methyl 4-pyridine causes rapid ATP depletion in
isolated hepatocytes. Biochem.Biophys. Res Commun 1986; 137: 310-315.

13. Mithofer K, Sandy MS, Smith SM, DiMonte D. Mitochondrial poisons cause
depletion of reduced glutathione in isolated hepatocytes. Arch. Biochem.
Biophys. 1992; 295: 132-136.

14. Ken N, Lisa W, Alfred H, Un JK. Preferential resistance to dopaminergic neurons
to glutathione depletion in a reconstituted nitrostriatal system. Brain Res 2000;
873: 203-211.

15. James WS, Jian W, Xiaofei W, Eveiyn P, Laszlo P, James HD. Mitochondria play
a central role of estrogen induced neuroprotction current drug targets. CNS and
Neurological Disorders. 2005; 4: 69-83.

Correspondence:

Gayathri M Rao

Department of Biochemistry
Kasturba Medical College
Mangalore, India

e-mail: gayatrimrao ( at) yahoo.com



