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ABSTRACT 

 
Exposure to psychological stress can cause oxidative stress. Provision of exogenous antioxidants is expected to 
reduce the occurrence of oxidative stress. Green tea with its active ingredient Epigalocatechin Galat is 
considered to reduce the occurrence of oxidative stress. The purpose of this study was to examine the 
administration of green tea (EGCG) on the effect decreasing MDA levels against Wistar Strain (Rattus 
norvegicus) white rats exposed to psychological stress; with Randomized Post Test design of only group design 
by grouping into 5 groups, with control group and treatment group. Administration of steeping green tea 
(EGCG) with a single dose. To find out the significant influence of the independent variable on a set of variable 
group tested Manova. Post hoc testing using LSD (Least Significance Different) was performed to see 
significant differences between groups. In this study, obtained MDA data with significant decrease at the 6th 
hours after consum EGCG.  
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INTRODUCTION 

 
Psychic stress can cause oxidative stress which can lead to various degenerative diseases(1). Study in the 

United States, The National Institute for Occupational Safety and Health, states that employees who fall ill due 
to work stress. It can be concluded that working conditions play an important role in causing work stress(2). 
Physical stress can cause oxidative stress that culminates in physical ailments that can ultimately lead to death. 
Deeper in other studies, psychic stress can increase free radicals that can cause oxidative stress(1). The role of 
antioxidants as an antidote to early free radicals that can cause oxidative stress. 

The advancement of molecular biology gives rise to the role of oxidants and antioxidants. In normal 
circumstances there is a balance between the two in the body. Several recent studies indicate the trigger factor of 
the disease is called oxidative stress, which occurs due to an increase in the number of free radicals so that the 
body's defense capability through the antioxidant system becomes reduced. This is influenced by reactive 
oxygen species (ROS). ROS is a relatively high oxidant oxidant, very unstable, so it quickly reacts with other 
molecules. ROS occurs both endogenously and exogenously, through regular metabolic activity, lifestyle and 
dietary activities(3). 

There has been much research in his efforts to inhibit free radicals. In nature there are many natural 
ingredients that can be consumed that are useful in inhibiting free radicals. One such natural ingredient is tea. 
Tea contains natural ingredients flavonoids that have antioxidant properties that can inhibit free radicals. Free 
radicals have been shown to cause peroxidation of lipid cell membrane, DNA damage and apoptosis(4). 
Lipid peroxidation can be detected from the products it produces including MDA(5). 

Green tea as a second drink after water in teh world, is no doubt pharmacologically and 
epidemiologically able to prove itself as an antioxidant(6). Green Tea has many active substances that are useful 
for the body and in its various functions for the health of the body. The most active substance in green tea is 
Epigalocatechin Galat (EGCG)(7). 
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Our study aimed to analyze and explain how EGCG in green tea can affect the levels of 
Malondialdehide, in which these variables have a major effect on the magnitude of free radicals in the body 
affected by oxidative stress due to exposure to psychological stress. This MDA compound is more commonly 
used as a marker of oxidative stress than other compounds in biomedical research because of its more 
chemically stable properties(8). 

 
METHODS 

 
This research was conducted in Biochemistry Laboratory, Faculty of Medicine, Universitas Airlangga in 

August to September 2017. This research was an laboratory experimental research with randomized post test 
only control group design. This study using animal experiments in the form of male white rats Wistar strain 
(Rattus norvegicus) given exposure in the form of psychological stress and then given treatment of Green Tea 
therapy (Camellia sinensis). The researcher used Wistar Strain and separated into 5 groups. The 2 groups were 
the control group and 3 other groups were the treatment group. The experimental animals used in this study 
were 25 male Wistar strains (Rattus norvegicus). Each group consisted of 5 white male rats. Age of mice were ± 
2-3 months with body weight 150-200 gram.  

The rats were acclimitation for 7 days. Rats were divided into 5 groups. Normal Control group (K1) was 
not given anything, only water and standart food. Stress Control Group (K2) were given psychic stress for 1 day. 
The treatment group consisted of 3 groups given psychic stress for 1 day and exposure to psychic stress in rats 
by using a change in sleeping guard pattern, by way of daylight given the bright lights and shocks in the cage, so 
that sleeping mice disturbed. 

The dose of green tea extract given was adjusted to the dose consumed by humans. The preparation used 
was a Medi Tea® green tea extract containing 125-150 MG EGCG. Determination of doses was obtained from 
the results of previous studies, a daily dose of 680 mg / day catechins. Giving to humans using Laurence and 
Bacharach conversion tables multiplied the conversion factor of humans to rats. Dose in rats 12,24 mg single 
dose or equal with 5 cup tea. 

Blood samples for MDA examination, performed in accordance with the group. In the control group 
taking blood samples were performed after exposure to stress. In the treatment group performed on the second 
day after exposure to stress 1x24 hours, the second day of the treatment group given green tea. and at (P1) taken 
blood samples at the first hour, the group (P2) was taken at 6th, and the group (P3) was taken at 24rd hours, and 
blood was measured in its MDA level 

MDA examination levels was performed on rat animal serum because the examination was a major 
marker of oxidative stress(3). The method of examination of MDA levels was by Thiobarbituric Acid Reactive 
Substance (TBARSC) technique. The results was showed by spectrophotometry. 

The data analysis of this study using Multivariate Analysis of Variant (Manova). Post Hoc testing using 
LSD (Least Significance Different) was done to see the significant differences between groups. The difference 
was considered significant if the p-value < 0.05, with 95% confidence interval. Previously, the data should be 
fulfill One Way Anova test criteria of normal distribution with One Sample Kolmogorov-Smirnov normality test 
and homogenous data variations by performing the Lavene Test. 

 
RESULTS 

 
Based on the research, the mean of malondialdehyde (MDA) levels of all groups is presented in Table 1. 

 
Table 1. Mean and standard deviation of MDA (nmol/ml) of control and experimental groups on Wistar strain 

white rats 
 

Group n Malondialdehyde (MDA) (nmol/ml) (Mean ± SD) 
K1 
K2 
P1 
P2 
P3 

5 
5 
5 
5 
5 

3.380 ± 0.63513 
5.857 ± 1.48249 
5.352 ± 0.90144 
4.252 ± 1.18451 
3.999 ± 0.98823 

Information: 
K1 : group no treatment 
K2 : groups with exposure to stress 
P1  : group with exposure to stress + tea and blood sampling at the first hour,  
P2  : group with exposure to stress + tea and blood sampling is taken at 6th hours, and the group  
P3  : group with exposure to stress + tea and blood sampling is taken at 24th hours, 
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Based on the table, MDA level in the Normal Control Group (K1) was 3.380 ± 0.63513 nmol/ml. The 
highest MDA level was in the Stress Control Group (K2) with 5.857 ± 1.48249 nmol/ml. MDA level of the P1 
Experimental Group was 5.352 ± 0.90144 nmol/ml, the P2 Experimental Group was 4.252 ± 1.18451 nmol/ml 
and MDA level in the P3 Experimental Group was 3.999 ± 0.98823nmol/ml.  

MDA levels in all groups had a normal distribution (p > 0.05) using Kolmogorov-Smirnov test. Normal 
Control Group (K1) with p = 0.902, Stress Control Group (K2) with p value = 0.989, P1 Experimental Group 
with p-value = 0.955, P2 Experimental Group with p value = 0.380, and P3 Experimental Group with p-value = 
0.945. Homogenity test by using Lavene Test on MDA data showed homogeneous data on all groups of 
experimental animals with p = 0.401 (p > 0.05). Manova test in all experimental groups on MDA levels showed 
p = 0.01< 0.05. So, it could be stated that there was significant difference of MDA level to giving robusta coffee 
in all group of experiment animals. 

The result of LSD test at MDA level is shown in Table 2. 
 

Table 2. The p-value of LSD test of malondialdehyde (MDA) levels 
 

Group K1 K2 P1 P2 P3 
K1  0.002 0.009 0.215 0.374 
K2 0.002  0.467 0.029 0.013 
P1 0.009 0.467  0.122 0.061 
P2 0.215 0.029 0.122  0.715 
P3 0.374 0.013 0.061 0.715  

 

Information: 
K1 : group no treatment 
K2 : groups with exposure to stress 
P1  : group with exposure to stress + tea and blood sampling at the first hour,  
P2  : group with exposure to stress + tea and blood sampling is taken at 6th hours, and the group  
P3  : group with exposure to stress + tea and blood sampling is taken at 24th hours 
 

Based on Table 2, there was a significant difference in Control Group K1 with K2 (p = 0.002). Similarly, 
there were significant differences of Control Group K2 to Treatment Group P2 (p = 0.029) and P3 (p = 0.013). 
But there was no significant difference between P1, P2 and P3. 

 
 

Figure 1. The mean of malondialdehyde (MDA) levels in experimental group 
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Based on Figure 1, it was known that the Normal Control Group (K1) and experimental group (P1, P2, 
and P3) were different from the Stress Control Group (K2). There was a noticeable difference in the Stress 
Control Group (K2), where the mean MDA levels was higher than the Normal Control Group (K1) and the 
highest of all groups.  

 
DISCUSSION 

 
The treatment given to stress that occurs on night sleep guard. Exposure to disturbances in sleep patterns 

leads to stress from experimental animals resulting in an increase in the hormone Corticotropic Releasing 
Hormone (CRH) that can secrete high cortisol which is an activity of Hypothalamic-Pituitary-Adrenal axis 
(HPA)(9). Due to the emphasis on the HPA axis will cause and increase the activity of the sympathetic nervous 
system and adrenal response. Increased sympathetic system resulted in the release of local norephinephrine 
neurotransmitters on sympathetic nerve endings. While the activity of the stressor on the adrenal medulla is to 
release epinephrine, so this epinephrine causes vasoconstriction in the blood vessels(10). At elevated blood 
pressure, the fluid can squeeze the blood vessels next to it, perpendicular to the direction of blood flow (11). In 
this situation, there is an emphasis on blood vessel walls and the flow of blood that is perpendicular to each 
other or bias is called the circumference voltage, causing turbulence that causes no oxygen distribution into the 
network properly. The occurrence of this maldistribution leads to tissue hypoxia which affects the decrease in 
oxygen saturation. From the stretching of blood pressure, the pressure / circular stress on the walls of these 
blood vessels, also results in increased superoxide production in the endothelium and smooth muscle cells, in 
which the superokside is a free radical(12). Increased superoccuples production can not be separated from the role 
of regulated NADPH oxidase, mitochondrial oxidase and xanthine oxidase. 

The formation of free radicals in the form of superoxide anions (O2
-) described above triggers a series of 

enzymatic reactions. Among other free radical reactions with fatty acids that produce lipid peroxide(13). These 
lipid peroxidation events in erythrocytes cause lysis or known as hemolysis. This reaction causes the release of 
Malondialdehide (MDA) which furthermore this compound will cause cell damage(14). 

The decrease in MDA levels in the group given the Green Tea (EGCG) proved to have antioxidant 
effects. Green tea leaves contain flavonoid groups of polyphenols that act as dampers that can neutralize free 
radicals as xantin oxidase inhibitors and prevent lipid peroxidase reactions by scavenging O2

- resulting from 
NADPH reactions that are the beginning of ROS(15) . Significant changes between groups of K2 to P1, P2 and 
P3 only significant changes at the 6th (P2) and 24th (P3) hours, as EGCG reached its maximum plasma 
concentration at 1.3 to 2.2 hours after consumption oral(16). This proves that at 1st hour (P1) has not undergone 
significant changes, even though it has been an average decrease in the value of Malondialdehide. 

 
CONCLUSION  

 
Green tea with its active ingredients Epigalocatechin (EGCG) has an important role as an antioxidant. 

And this has been demonstrated both epidemiologically and pharmacologically(17). Green tea polyphenols with 
the ability of scavenge reactive oxygen species (ROS) by producing more stable phenolic radicals. The 
experiment using this spectromagnetic resonance (EPR) electron electron also shows that EGCG can scavenge 
OH and O2

- which is the result of the NADPH reaction, which is the beginning of the ROS(15). 
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