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Physical exercise changes the antibody endurance of each person. This study aims
to determine in depth changes in the number of leukocytes, neutrophils, and lym-
phocytes using physical exercise after being given glutathione. The method used
experimentally using a posttest randomized control group design. The study was
conducted in three groups where each group consisting of men and women who
are in the age range of 20-30 years. Each group consisted of 10 people (n), K1 was
given a placebo, K2 was given glutathione 54 mg / kg BW, K3 given 108 mg / kg
BW. All treatments are given intraperitoneally twice a day until the third day. Maxi-
mum physical exercise is swimming. On the third day after 3 hours of treatment
(placebo or glutathione), then participants take a leukocyte profile measurement.
The findings show that the number of leukocytes: K2> K1; P = 0.005; K2 -K3; P =
0.168; - K3; P 0.105, neutrophils: K1, K2 and K3 are not different, even though K2 is
highest, lymphocyte: K2> K1; P = 0.003, K1 - K3 and K2 - K3 is not different even
though K2 is highest. The conclusion of this study is the number of leukocytes and
lymphocytes treated with glutathione 54 mg / kg BW (K2) is significantly higher
than K1 after strenuous physical exercise. Thus, the content of glutathione must
be balanced with the body’s needs so that the body is healthy and is able to do the
heavy activities.
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INTRODUCTION

Every physical activity will increase free
radicals, the higher of the intensity is more the
free radicals produced, it is to neutralize excessi-
ve free radicals are necessary to consume antio-
xidants or antioxidant substances. Although the
body itself can produce antioxidants, the amount
is limited (Halliwell, 2001; McBride, Kraemer,
Triplett-McBride, & Sebastianelli, 1998). Free ra-
dicals that occur in heavy physical activity and
excessive, especially in several heavy and long-
term sports (10K running, boxing, soccer, bad-
minton, triathlon) can reduce the profile of leu-
kocytes and the immune system (Halliwell, 2001;
McBride et al., 1998; Metin, Gumiistas, Uslu,
Belce, & Kayserilioglu, 2003). Thus, the athletes
are susceptible to infectious diseases that may be
carried by the audience, resulting in a decrease
in appearance in the next match (Kowatari et al.,
2001). Pre-match glutathione is expected to redu-
ce the decrease in leukocyte profile and to neutra-
lize excessive free radicals (Morozov, Tsyplenkov,
Golberg, & Kalinski, 2006; Cases et al., 2005; Su-
reda et al., 2008; James et al., 2005).

Therefore, everyone needs exercise to be
able to produce the amounts of antioxidants that
meet the body’s needs. Besides, spiritual health
conditions such as stress management can also
affect. So, exercise induces oxidative stress in
most individuals, it can cause reductive stress or
stress that can be ignored in a large number of
people (Margaritelis et al., 2014). Regular phy-
sical exercise is highly recommended to achie-
ve a healthy lifestyle (Marmett, Boek Carvalho,
Pires Dorneles, Barcos Nunes, & Ramos Rho-
den, 2020). While one physical exercise session
can represent a challenge for cell homeostasis, a
repetitive physical exercise session will increase
immune surveillance and immunocompetence
(Scheffer & Latini, 2020).

In some previous research that studied
about giving off the maximal burden during
physical exercise or in severe and prolonged fa-
tigue can cause suppression of immune function
through changes in lymphocytes that become less
or less (Castel, 1993). Maximum work can trigger
an imbalance between the production of free ra-
dicals and the body’s antioxidant defence system
known as oxidative stress (Leeuwenburgh & Hei-
necke, 2001). According to Ji (1999), during ma-
ximum work, oxygen consumption throughout
the body increases to 20 times and oxygen con-
sumption in muscles increases 100 times. This in-
crease will result in increased production of free
radicals that can cause lymphocyte cell damage
(Pendersen & Toft, 2000)

To reduce the risk of free radical formation
after exercising, one way is to consume antioxi-
dants before doing maximum work. One of the
recommended antioxidants is glutathione becau-
se the glutathione contained in the body is low
that it is not enough to cope if large amounts of
free radicals are formed in the body, as occurs in
performance sports performers (Simioni et al.,
2018)

Glutathione, also called Glutathione
SulphHydril (GSH), is a protein that is natural-
ly produced in the body that plays an important
role in the immune system and cell regeneration,
is antioxidant and anti-toxin. Glutathione is very
necessary for the body, without Glutathione ot-
her antioxidants such as Vitamins C and E will
not work optimally, which is why Glutathione
is called a master-Antioxidant. Without Glutat-
hione, lymphocytes cannot produce antibodies
to fight bacterial and viral infections (Jimmy,
2010; Minich & Brown, 2019). Antioxidant com-
pounds are also produced endogenously by the
body such as glutathione (Halliwell, 1999; Evans,
2000). GSH functions in the immune system es-
pecially in the formation, division, purification
and defence of T lymphocyte cells which are the
leading defence mechanism of infection (Desai,
Grolleau-Julius, & Yung, 2010; Gutman, 2002).
Glutathione plays an important role in the forma-
tion of lymphocytes that occur in the formation
of an effective immune response. The ability of
lymphocytes to inhibit oxidation damage can be
measured by the ability of these cells to recover
intracellular GSH. The ability of lymphocytes to
neutralize oxidative damage depends on intracel-
lular GSH reserves that can respond better to an-
tigenic stimuli.

The human body has units of the body’s
defence system to fight various kinds of infec-
tious and toxic agents. This system is called leu-
kocytes which consist of eosinophils, basophils,
neutrophils, lymphocytes and monocytes. From
several studies found that glutathione plays an
important role in the formation of lymphocytes
to protect the immune system against infectious
and toxic agents and damage caused by the for-
mation of free radicals due to maximal and pro-
longed work.

From previous studies, it is known that stu-
dies of physical exercise are affected by the pre-
sence of free radicals and food intake that affect
the body’s organs. However, these studies have
not focused on physical exercise with the admi-
nistration of glutathione which impacts on chan-
ges in the number of leukocytes, neutrophils, and
lymphocytes. However, this research is important
to know how big is the role of glutathione on leu-
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kocyte profile in responding to the emergence of
free radicals through maximal physical exercise
and the duration of exercise using the object of
examination in white rats (Rattus norvegicus
strain wistar) given glutathione before it is won.
So, the purpose of this study is to find out more
about the effect of physical exercise by giving glu-
tathione before exercise and the impact of chan-
ges that occur after exercise seen from the number
of leukocytes, neutrophils, and lymphocytes.

METHODS

This study used the laboratory experi-
mental method. The study design uses the ran-
domized posttest only control group design. La-
boratory experiments can usefully supplement
established methods in innovation research and
provide new empirical evidence by creating and
analyzing counterfactual situations (Briiggemann
& Bizer, 2015).

This study used 30 participants (@ 10 = n).
The study was conducted in three groups where
each group consisting of men and women who
are in the age range of 20-30 years. Sample are
divided into 3 groups; the control group or the
first group (K1) were given a placebo for 3 days,
it is given twice daily intraperitoneally, the second
group (K2) were given glutathione 54 mg/kg BW
in the same way, the third group (K3) were gi-
ven glutathione 108 mg/kg BW. The variables
measured were body weight, total leukocytes,
neutrophils and lymphocytes. Then the statistical
difference test is performed. The collected data is
tested for normality. After that, the data analysis
process uses variance analysis.

RESULTS AND DISCUSSION

Measuring the magnitude of the variable
physical exercise was done to determine the ini-
tial conditions of experimental animals. Follow-
ing are the results Table 1 of weight measure-
ments obtained from the three groups of research
samples.

Table 1. The data of Body Weight

Group @ 10 (n) Bodyweight/kg
Plasebo Group (K1) 45-50 kg
Glutathione Group 54 mg /
kgBW (K2) 50-60 kg
Glutathione group 108 mg /
kgBW (K3) 60-70 kg

Different BW test for the three groups: P = 0,598

From the results Table 1 of the weight dif-
ference test for each group showed that there is
no significant difference. Then the total number
of leukocytes, neutrophils and lymphocytes mea-
sured, the results are as follows Table 2:

Table 2. Descriptive data measuring the number
of leukocytes, neutrophils and lymphocytes, im-
mediately after physical activity.

Leukocytes Neutrophils Lymphocy
Group X+ X+ X+

@10 (n) SDx103/ SDx103/ SDx103/

mm3 mm3 mm3
Plasebo

+

Giow  U2E iz 1097
(Kl) bk —_"
Glu-
tathione
Group 19,86 * + 16,08
54 mg / 4,Q1 3,06 £ 1,58 +3,05
kgBW
1@
Glu-
tathione
group 17,14 £ + 14,06 £
108mg 485 2P ELL 40
/ kgBW
(K3)

The results Table 2 of data analysis can be
concluded that:

1. Total leukocytes: K1 with K2 ; P = 0.005;
K2 with K3: P = 0.168; K1 with K3: P =
0.105.

2. Neutrophils: K1, K2 and 1 (3 there is no
significant difference, even though K2 is
the highest.

3. Lymphocytes: Kl with K2: P = 0.003; K2
with K3: P = 0.059; Kt with K3: P =0.210.

Graph 1. The difference of amount leukocytes,
neutrophils, and lymphocyte after the group did
the physical exercise
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It is from giving 54 mg/kg BW of glutathi-
one, the highest number of leukocytes and lym-
phocytes was very significant, while neutrophil
(K2) was higher than (K1) or (K3) but it is not
significant. While a dose of 108 mg/ kg does not
increase the number of leukocytes, neutrophils
and lymphocytes. It can be seen from the below
Graph 1.

Mild to moderate physical activity is rec-
ommended for health and fitness. But in sports
achievements or athletes performed heavy, over-
loaded and progressive sports (Halliwell, 2001a).
Immediately after strenuous physical activity, in-
cluding after a match, there will be a decrease in
the profile of leukocytes (Kowatari et al., 2001;
Metin et al., 2003; Cases et al., 2005). By provid-
ing antioxidants such as vitamins A, C and E are
often not enough to neutralize the free radicals
that occur. Thus, it is by giving glutathione, it can
help reduce the decrease in leukocyte profile that
occurs. It turns out that exogenous glutathione
cannot be given orally, because it will be dam-
aged by enzymes in the digestive tract (Cases et
al., 2005). Some foods that are recommended for
consumption because they contain glutathione,
are not fast enough to increase glutathione in the
body, because glutathione synthesis mainly oc-
curs in Kati cells.

Giving glutathione intravenously has been
done in research abroad turned out to be able to
increase the profile of leukocytes, whereas in In-
donesia is still very rarely done, because there has
been no official report on the use of glutathione
in athletes. The use of glutathione in Indonesia,
especially in cosmetics as a skin whitener, it re-
duces skin melanin. In the results of this study
showed that the administration of glutathione 54
mg/kg BW reduced the decrease in the number
of leukocytes, lymphocytes were very significant,
whereas neutrophil changes were not significant,
maybe the number of samples was lacking. What
is interesting is the provision of 108 mg/kg BW
did not increase the number of leukocytes, neu-
trophils and lymphocytes. The possibility is the
suppression of endogenous glutathione synthesis,
with excessive antioxidant administration. So, it
is recommended giving antioxidants should be by
needs.

Regular physical activity seems to be one
of the most important contributors to preventing
disease and improving health. Being physically
active reduces the risk of developing chronic dis-
eases. The immune system also plays an impor-
tant role in the development of atherosclerosis,
thus making white blood cells relevant to study
when looking at molecular mechanisms caused

by physical activity. The effects of exercise on
the body are very diverse. Although the research
designs, groups included, and types of exercise
used in the studies included in this review vary, it
seems reasonable to conclude that exercise affects
cells of the immune system. Genes that are regu-
lated after exercise are involved in inflammation,
cellular communication, signal transduction, cel-
lular protection, growth, and repair (Gjevestad,
Holven, & Ulven, 2015). Intensive exercise is
physiological stress which can encourage the in-
teraction of neutrophils with muscle endothelial
cells and transmigrate them into the tissues. The
mechanism that drives this physiological inflam-
matory response is unknown.

CONCLUSION

All physical activity will produce free radi-
cals. The body will form endogenous antioxidants
to neutralize. The higher intensity and the longer
of the physical activity produced the higher the
production of free radicals if antioxidants are
not enough in the body’s production, the free ra-
dicals will give abnormalities to the body’s cells;
cell membranes, organelle and can occur in the
nucleus. It is including the decline in leukocyte
activity and the amount. By giving exogenous an-
tioxidants, glutathione, among others can reduce
the decrease in the profile of leukocytes, if given
excessively, it will give unexpected results. Thus,
giving glutathione must be adjusted to the con-
ditions of the body’s needs and body weight in
order to provide maximum benefit, so that people
can do heavy activities well.
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