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ABSTRACT Introduction: Reactive oxygen species (ROS) are produced continuously in our body as a result of bio-
chemical reactions which may cause oxidative stress and various dysfunctions. Antioxidants are substances which
are postulated to prevent or even overcome the adverse effects of free radicals. Glutathione is a type of antioxidant
that is required for maintaining mitochondrial function, DNA health, improving immune function and providing
anti-inflammatory effects. However, the benefit of glutathione as a health supplement in healthy individuals is yet to be
elucidated. Method: A total of 30 healthy women was included in this double-blinded randomized controlled trial study.
Subjects were randomly allocated into two groups receiving placebo and antioxidant capsule, respectively. One capsule
of antioxidant contains 500 mg L-glutathione, 250 mg ascorbic acid, 50 mg alpha-lipoic acid (ALA), and 4 mg zinc which
was given every day to the treatment group for 12 weeks. The total antioxidant serum (TAS) level before and after 12
weeks of treatment was examined using ELISA. Result: No significant TAS level difference was observed between both
groups before and after treatment (p>0.05). Also, there was also no significant difference in TAS level within the group
before and after 12 weeks of treatment (p>0.05). No significant side effects were observed. Conclusion: This study shows
that short-term administration of antioxidant supplement containing glutathione, ascorbic acid, ALA, and zinc did not
significantly affect the antioxidant level.
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Introduction

Reactive oxygen species (ROS) are produced continuously in our
body as a result of biochemical reactions. If the production of
ROS and other free radicals exceeds the capacity of endogenous
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antioxidants, a condition called oxidative stress would occur.
Excessive ROS will damage cellular lipids, proteins and DNA
and inhibit normal cell function, which can cause various dis-
eases, such as cancer, hypertension, diabetes, atherosclerosis,
and premature ageing .[1],[2]

Antioxidants are substances which can inhibit or delay the
oxidation of various substrates. Endogenous antioxidant sub-
stances consist of non-enzymatic, such as uric acid, glutathione,
bilirubin, thiols, albumin, and nutritional factors, including vita-
mins and phenols) and enzymatic, such as superoxide dismutase
(SOD), glutathione peroxidases [GSH-PX], catalase, and glu-
tathione reductase (GSHR). When antioxidant defences weaken,
body cells and tissues become more susceptible to deterioration
and disease. Therefore, maintaining antioxidant levels at an
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adequate level is essential in preventing or even overcoming
various types of diseases.[3],[4]

Glutathione is a low molecular weight thiol which has an
essential role in maintaining the intracellular redox balance. Glu-
tathione is essential for maintaining mitochondrial function,
DNA health, and energy production. Also, it is also beneficial in
improving immune function and providing anti-inflammatory
effects.[5] This is augmented by the fact that healthy subjects are
shown to have optimal glutathione levels.[6]

However, the benefit of glutathione given as a health supple-
ment in healthy individuals is yet to be elucidated. Most studies
were done on subjects with diseases[7],[8] and to our knowledge,
only one study was done in healthy subjects9. This study aims
to examine the effect of antioxidant supplementation on the total
antioxidant status (TAS) level in healthy subjects.

Methods

Study Design
The double-blinded randomized controlled trial study was con-
ducted in the Dermatovenereology Department, Faculty of
Medicine, Hasanuddin University from May until July 2018
and has obtained approval from the Institutional Ethical Review
Board.

Subjects
A total of 30 healthy volunteers aged 30-65 years old were in-
cluded in this study. All patients were healthy subjects. In-
formed consent was obtained from each subject. Patients with
history or family history with skin cancer, chronic systemic dis-
ease, supplementation containing glutathione or other antioxi-
dants, and smoking were excluded. The sampling method used
was consecutive sampling.

Study Protocol
Subjects were randomly allocated into two groups using block
randomization method. One capsule of antioxidant containing
500 mg L-glutathione, 250 mg ascorbic acid, 50 mg alpha-lipoic
acid (ALA), and 4 mg zinc was given every day to the treat-
ment group for 12 weeks. The other group was given a placebo
capsule with similar size, shape, and colour for the same du-
ration. Venipuncture was done in each subject to measure the
total antioxidant serum (TAS) level before and after 12 weeks
of treatment. The TAS level examination was carried out using
ELISA with human total antioxidant capacity (T-AOC) kit (Bioas-
say Technology Laboratory) following the instruction from the
manufacturer.

Statistical Analysis
The data in this study were analyzed using the Statistical Pack-
age for Social Sciences (SPSS) 21.0 for Windows (SPSS Inc.
Chicago, IL, USA). Results were presented in the form of ta-
bles and charts. Wilcoxon test was used to compare the median
of TAS level in each before and after treatment. The differ-
ence of TAS level between both groups was assessed using the
Mann-Whitney test. A p-value of less than 0.05 was considered
significant.

Results

A total of 30 subjects were included in this study. Most subjects
(86.67%) were between 30-45 years old and worked as a cleaning
service (Table 1).

Table 1 Characteristics of Study Population

Variable (n) %

Age* 30- 45 years 26 86.67

46- 65 years 4 13.33

Occupation Cleaning Service 20 66.67

Office workers 7 23.33

Housewife 3 10

Table 2 TAS Level in Each Group Before and After Treatment

Median TAS Level (Min-Max)

Group
Before

Treatment

After

Treatment

Change

in TAS
p-value

Treatment
15,78

(4,7-41,6)

13.58

(4,7-41,6)
2,201 0,156*

Control
16,21

(2,2-84,6)

17.01

(2,2-84,6)
-0,802 0.955*

p-value 0.744** 0.285**

*Wilcoxon test

**Mann-Whitney test

Table 2 shows the TAS level in each group before and after
treatment. No significant TAS level difference was observed
between both groups before and after treatment (p>0.05). Also,
there was also no significant difference in TAS level observed
within the group before and after 12 weeks of treatment (p>0.05).

No serious adverse effects were found in this study. Two sub-
jects and three subjects reported a mild headache and epigastric
pain, respectively.

Discussion

The study involved 30 women aged 30 - 65 years who were
divided into two groups, namely group A (treatment) and B
(placebo control). Table 1 shows the population demographic
data of this study. Pre-menopausal women were taken to
avoid bias due to the effects of oxidative stress that occurred
at menopause. Low estrogen levels in menopause have a pro-
oxidant effect, where the breakdown of genetic material, the
formation of DNA adducts, and alkaline oxidation occur and
increases the level of free radicals.[10] Also, increased oxidative
stress in menopause is also shown through increased levels of
pro-inflammatory cytokines.[11]

Table 4 shows that the TAS levels decreased by 2,201 from
15,785 to 13,584 (4.5-41,0) in the treatment group and increased
0.802 from 16.206 to 17.008. However, these changes were not
significant. Thus, the results of this study showed that adminis-
tration of the antioxidant capsules for 12 weeks did not show an
increase in TAS levels. A study conducted in 39 healthy adults
with twice daily 500 mg oral glutathione (GSH) supplementa-
tion for 4 weeks showed a similar finding, where no significant
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changes in erythrocyte glutathione concentration was observed
after 4 weeks of treatment.[9] Thus, the results of our study con-
firm that the administration of short-term supplementation of
glutathione does not affect antioxidant levels in healthy sub-
jects.

Vidovic et al. (2014) evaluated TAS levels in 38 healthy sub-
jects who received daily supplements of 500 mg alpha-lipoic acid
for three months, where TAS levels significantly increased after
treatment (p <0.001).[7] The difference with the results obtained
in our study can be caused by different dosage, where we used
a dose of 50 mg/day. This lower dose might not be adequate to
overcome the oxidative stress experienced by our population.

This study shows that 4 mg daily zinc administration for 12
weeks did not provide a significant SAT increase. A different re-
sult was obtained by Mariani et al., where a significant increase
in antioxidant enzyme activity (400 U / g Hb) was observed in
1108 healthy subjects after consuming 10 mg zinc daily for seven
weeks. However, the significant increase found in this study
was only shown in populations with plasma zinc concentrations
above 11 µM, whereas in those with zinc level of <11 uM, no sig-
nificant changes were found, even tending to decline.[12] In our
study, the plasma zinc concentrations before supplementation
were not measured and hence we could not confirm the finding
of their study.

The administration of antioxidant supplements and vitamins
has been believed to improve endurance and improve health
(McHugh S, Moon H, 2008) However, this is yet to be supported
by adequate scientific evidence. Most studies were conducted
in subjects with diseases13 while those on healthy subjects is
very limited.[9] Data from our study show that short-term an-
tioxidant supplementation does not affect antioxidant activity
in healthy populations. These results are in line with a study
that looked at the effects of antioxidant supplementation for 77
months in healthy populations, where no significant effect on
health-related quality of life was evident.[14]

As the main component in the intervention in this study is
glutathione, future studies may consider to measure the levels of
intracellular glutathione as a reflection of oxidative stress. The
most widely used and sensitive method is the enzyme recycling
assay method, which was first performed by Tietze and mod-
ified by Adams. There are two forms of glutathione, namely
the reduced sulfhydryl form (GSH) and the oxidized form, glu-
tathione disulfide (GSSG). GSH is oxidized to GSSG and 5-thio-
2-nitrobenzoic acid (TNB). GSSG is then reduced to GSH by the
glutathione reductase enzyme. TNB levels are proportional to
the amount of GSSG and GSH which indicates the total glu-
tathione level. Thus, measuring TNB levels at a wavelength of
412 nm can illustrate the total glutathione.[15]

Conclusion

This study shows that short-term administration of antioxidant
supplement containing glutathione, ascorbic acid, ALA, and
zinc did not significantly affect the antioxidant level.
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