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ABSTRACT

The prevalence of psychological stress or known as mental emotional disorders in Indonesian population is
6% or around 14 million people (Riskesdas, 2013). Psychological stress can occur people who staying up late
with upside down sleep patterns. Psychological stress will affect the HPA Axis system in the body and
increase cortisol hormone secretion, so it can increase metabolic processes and affect in increasing blood
glucose levels. This psychological stress, can trigger oxidative stress which will increase the risk of
degenerative diseases. Beans (Phaseolus vulgaris linn) have antioxidant activity that can provide protection
against lipid peroxidation and enhance cellular antioxidant defenses so it can suppress oxidative stress
process. The aim of this study was to examine the effectiveness of bean juice in reducing blood glucose levels
in male white rats (strain wistar) exposed by psychological stress. This study was Randomized Post Test Only
Group Design. There were five groups in this study, control and stress control groups, and 3 treatment groups.
Psychological stress exposure was given to change sleep patterns in rats. These treatment groups were given
bean juice dose 4,5 g/ml. Blood sample from each treatment group was taken after 1 hour, 6 hours, and 24
hours to measure blood glucose levels. The results showed that blood glucose levels can be reduced by
providing bean juice in the first hour after psychological stress exposure. Flavonoid antioxidant content in
beans, reduces the amount of free radicals by scavenging mechanisms on free radicals and increases
endogenous antioxidant levels and insulin levels, so that blood glucose levels can be reduced. A single dose of
bean juice in this study, can reduce blood glucose levels after one hour of giving bean juice and its antioxidant
activity persisted until 24th hour. It showed that bean juice can work as an antioxidant by reducing blood
glucose levels.
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1. INTRODUCTION

Psychological stress often suffers people with body
disorders, such as person with an upside down sleep
pattern [1]. High pressure and burden of living about
social, economic and environmental conditions can also
increase the risk of psychological stress [2]. Based on the
data from Riskesdas (2013), prevalence of psychological
stress or known as mental emotional disorders in
Indonesian population is 6% or around 14 million people.
This condition showed that mental health disorders are
serious problem in Indonesia [3].

Acute stress conditions, whether caused by physical stress or
psychological stress will affect the Axis Adrenal
Hipothalamus (HPA) system in the body. Stimulus in
hypothalamus, can increase adrenaline hormone and cortisol
hormone secretion [4]. Enhancement of cortisol hormone
secretion that is released as a response to psychological
stress, causes increased metabolism, especially in
gluconeogenesis and glycogenolysis process, and both of
them have an impact in increasing blood glucose levels [5].
Glucose has molecules that are easily oxidized to produce

glucose levels correlate with an increase in oxidative stress
markers, named Malondialdehyde (MDA) levels in blood.

An imbalance between the formation of free radicals and
antioxidant activity in the body causes oxidative stress [6].
Oxidative stress has consequences for body such as
degenerative diseases [7], including Diabetes Mellitus
(DM) [8], atherosclerosis, hypertension, ischemia,
Alzheimer, Parkinson, cancer and inflammation which are
caused by free radicals [9].

How to deal with psychological stress that has been done a
lot is to provide post-stress rehabilitation to restore body
rhythm, namely adequate rest and sleep. However,
preventive treatment is needed as an early psychological
stress management, so it can reduce the impact of
psychological stress in the body. Body needs antioxidants
that can protect body from free radicals attacks and radical
compounds. Antioxidants in certain levels can inhibit
damage caused by oxidation process [9]. Naturally, body
does not have excess antioxidant reserves, so that if free
radicals in body are formed excessively, it needs exogenous
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antioxidants, such as natural antioxidants from vegetables
and fruits [9].

Natural ingredient which contain high antioxidants,
especially flavonoids, for example nuts, vegetables, fruits,
chocolate and tea [9]. Based on variety researches, one of
vegetable that can suppress oxidative stress process is beans
(Phaseolus vulgaris linn). Antioxidant activity in beans can
protect body from lipid peroxidation and increase cellular
antioxidant defenses. Research explains that beans
compounds can increase SOD levels and decrease blood
glucose levels in diabetic model mice [10]. Other ressearch
also explains that giving bean juice to high glucose rats can
reduce blood glucose levels in rats [11].

Benefits of beans both in vivo and in vitro have been widely
publicized at this time, but no one has analyzed the effects
of bean juice decreasing blood glucose levels in
psychological stress models. So that, researchers are
interested in examining the effects of bean juice in
decreasing blood glucose levels in psychological stress
models. The aim of this study was to examine the
effectiveness of bean juice in reducing blood glucose
activity in male white rats (wistar strains) exposed by
psychological stress.

2. METHOD

This study was experimental laboratories research with
Randomized Post Test Only Control Group Design, using
25 experimental white male rats strain Wistar (Rattus
norvegicus), and divided into 5 groups. These groups are
divided into a normal control group (K1); a stress control
group (K2); a P1 treatment group, for blood glucose testing
after 1 hour of giving green bean juice; a P2 treatment
group, for blood glucose testing after 6 hours of giving
green bean juice; and a P3 treatment group, for blood
glucose testing after 24 hours of giving green bean juice.
Previously, experimental rats were exposure by
psychological stress. This condition can disturb rats’ sleep
pattern for 24 hours, so that these rats experienced oxidative
stress, then blood glucose levels must be measured. The
dose of bean juice is a single dose, amount 4.5 gram/1 ml.
This study was tested and passed the ethical test on April
4™ 2018 by Health Research Ethics Committee, Faculty of
Public Health, Airlangga University.

3. RESULTS AND DISCUSSION

The results of this study are the average of blood glucose
levels from experimental animals which are used to analyze
the effects of bean juice in decreasing blood glucose levels
due to psychological stress exposure, that causes oxidative
stress. Research data will be processed using statistical data
processing software SPSS for Windows v.21. Statistical test
that was used in this study, was Manova test to determine
the effects of independent variable with several dependent
variables. The average of blood glucose levels in all groups
from this study, can be shown by table 1 below:
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Table 1. The Average of Blood Glucose Levels (mg/dL) For
Control and Treatment Groups in White Male Rats (Wistar
Strain)

Group n Blood Glucose (mg/dL)
Mean £ SD
K1 5 90,2 + 3,89872
K2 5 108,0 + 5,61249
P1 5 95,6 + 7,43640
P2 5 89,0 +5,61249
P3 5 92,6 + 8,50294
Note:

K1: Control Group (Without Treatment)

K2: Exposured by Psychological Stress

P1: Psychological Stress + bean juice + measuring blood
glucose levels after 1 hour

P2: Psychological Stress + bean juice + measuring blood
glucose levels after 6 hours

P3: Psychological Stress + bean juice + measuring blood
glucose levels after 24 hours

Based on the data above, the highest average of glucose
levels was in the positive control group (K2) with a value of
108.0 £ 5.61249 mg/dL, where this group was given
psychological stress treatment without giving bean juice. In
normal group without treatment (K1), the average of blood
glucose levels was 90.2 + 3.89872 mg/dL. In treatment
group (P1), the average of blood glucose levels decreased
to 95.6 + 7.43640 mg/dL, compared to positive control
group (K2). Then, in treatment group (P2), the average of
blood glucose levels decreased dramatically to 89.0 +
5.61249 mg/dL, compared to K2 group and Treatment
group (P1). Last, treatment group (P3), the average of blood
glucose levels increased to 92.6 + 8.50294 mg/dL, and this
value was almost equal to the average of blood glucose
levels in normal control group (K1).

Descriptive test results of blood glucose levels can be seen
in the average distribution and standard deviation of blood
glucose levels. Levene Test was used to examine
homogeneity in this study, and the results showed that the
data were homogeneous in all groups with a value of p =
0.261. Manova test was also used to analyze blood glucose
levels in all groups and showed a value of p = 0.001 (p
<0.05). Based on these results, it can be concluded that there
is a significant effect between green bean juice and
decreased blood glucose levels. LSD test is also used to find
out which groups have a significant difference. The
difference can be said to be significant if the value of p <
0.05 (attachment 4). LSD test results on blood glucose
levels can be shown in table 2 below:

Table 2. P Value in LSD Test for Blood Glucose Levels
Group K1 K2 P1 P2 P3

K1 - 0,000* | 0,198 | 0,770 | 0,561
K2 0,000* - 0.006* | 0,000* | 0,001*
P1 0,198 | 0,006* - 0,119 | 0,468
P2 0,770 | 0,000* | 0,119

- 0,386
P3 0,561 | 0,001* | 0,468 | 0,386 -
Note:

K1: Control Group (Without Treatment)
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K2: Exposured by Psychological Stress

P1: Psychological Stress + bean juice + measuring blood
glucose levels after 1 hour

P2: Psychological Stress + bean juice + measuring blood
glucose levels after 6 hours

P3: Psychological Stress + bean juice + measuring blood
glucose levels after 24 hours

LSD test results in table 2, show that there is a difference
between Normal Control Group (K1) and Positive Control
Group (K2) who received psychological stress treatment
with a significant value of p = 0,000. Differences also
occurred between Positive Control Group (K2) and
Treatment Group 1 (P1) with a significance value of p =
0.006. Besides that, there is also difference between K2 and
Treatment Group 2 (P2) with a significance value of p =
0,000 and also between K2 and Treatment Group 3 (P3)
with a significance value of p = 0.001. Other results show
that there is no difference between Treatment Group 1 (P1)
with P2 and P3. These results can be explained by the graph
below:

120
100

108
90.2 95.6 89 92.6
8
4
20
0
K1 K2 P1 P2 P3

Experimental Groups

o

(mg/dl)
5 3

BLOOD GLUCOSE LEVEL

Figure 1. Mean Graph of Blood Glucose Levels (mg/dL) In
All Experimental Groups

Figure 1 above, shows that there are differences between
Normal Control Group (K1) and Positive Control Group
(K2), between Positive Control Group (K2) and Treatment
Group 1 (P1), Treatment Group 2 (P2), and Treatment
Group 3 (P3). This figure also shows that there is no
difference between Treatment Group 1 (P1), Treatment
Group 2 (P2), and Treatment Group 3 (P3). Based on these
data, by giving bean juice to male white rats (Wistar Strain)
can reduce blood glucose levels in all treatment groups
experiencing oxidative stress due to psychological stress
exposure.

The aim of this study, was to analyze the role of antioxidants
contained in bean juice (Phaseolus vulgaris Linn.) for
reducing blood glucose levels. Based on the results of five
treatment groups, it showed that the highest average of
blood glucose levels was found in group K2. This group was
exposure by psychological stress without giving of bean
juice. On the other hand, the lowest blood glucose levels
was found in group P2, which was given by psychological
stress and then measured blood glucose levels at 6th hour
after giving of bean juice dose 89 mg/dL.
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The results of this study also showed a significant difference
in blood glucose levels between five treatment groups.
Blood glucose levels in group K1, namely control group
without psychological stress exposure and without giving of
bean juice did not have a significant differences with
treatment groups P1, P2, and P3, which these three groups
were given bean juice and measured its blood glucose levels
at 1%t hour, 6™ hour, and 24" hour. This results show that, by
giving bean juice dose 4.5 gram to experimental rats can
reduce blood glucose levels that increase caused by
psychological stress exposure, to a normal condition such
as blood glucose levels in group K1 since 1% hour of giving
bean juice.

Increased acute and chronic blood glucose levels will cause
oxidative stress [5]. Blood glucose is a molecule that is
easily oxidized to produce reactive and radical molecules in
blood. Increased blood glucose levels correlate with an
increase  of  oxidative  stress  markers, namely
Malondialdehyde (MDA) levels. Increased blood glucose
levels cause cell damage due to buildup of intracellular
ROS. This process occurs through the mechanism of non-
enzymatic glycation in proteins that produce AGEs, sorbitol
formation through polyol-sorbitol pathway (aldose
reductase), and glucose autooxidation which will increase
super oxide radicals, damage SOD enzymes, and activate
PKC [12].

The study explains how oxidative stress mechanisms
damage insulin stimulation from glucose transport activity.
This study revealed that prolonged low-level oxidative
stress impairs GLUTA4 translocation that is stimulated by
insulin, and it can interfere PI3K activation potentially, so
that it can eventually cause an increase in blood glucose
levels. Epinephrine excretion in response to stress stimuli
can cause glycogenolysis in liver and muscles.
Glycogenolysis increases glycolysis in muscles and liver
which causes glucose to enter circulatory system, thereby
increasing blood glucose levels [13]. This study is in line
with the research which aims to determine the effect of
acute psychological stress on glucose homeostasis in non-
diabetic individuals. The results stated that patients with the
highest stress levels had significantly higher blood glucose
and insulin levels, and it was concluded that acute
psychological stress was negatively correlated with insulin
sensitivity [14].

Giving of bean juice (Phaseolus vulgaris linn) in this study,
was proven to reduce blood glucose levels in experimental
rats exposure by psychological stress, starting from the 1%
hour after giving bean juice, and still maintaining to
decrease blood glucose levels at the 6™ hours and 24" hours
after giving of bean juice. This study is in line with the
research that giving of bean extract can reduce blood
glucose levels significantly, even more effective than giving
of glibenclamide [15].

Increased glucose levels, as well as vasoconstriction and

blood turbulence that occur continuously due to
psychological stress conditions in experimental rats, can
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cause an increase in free radicals levels in the body.
Arginine requirements will increase under stress, especially
in high blood glucose levels condition. Other study explains
that arginine supplementation can increase NO levels in DM
rats, which increases NO levels can overcome vascular
complications. Therefore, if arginine needs are fulfilled, it
can increase NO formation and affect blood vessel
endothelium quality, and reduce oxidative stress risk [16].
Flavonoid acts as antioxidants and chelating agents which
significantly inhibit lipid peroxidation, chelate redox-active
metals, and weaken other processes involving ROS [17].
Flavonoids as antioxidants can reduce oxidative stress and
ROS, thus causing a protective effect in increasing insulin
sensitivity. Flavonoid contents in beans can increase
GLUT4 expression and PI3K/Akt activity, which can
restore insulin sensitivity so that it decreases blood glucose
levels [18].

4. CONCLUSION

Based on the results of this study, it can be concluded that
upside down sleep pattern treatment can cause
psychological stress and increase blood glucose levels in
experimental rats. Bean juice as an exogenous antioxidant
can reduce blood glucose levels that increase due to
oxidative stress from the first hour to 24 hours after giving
of bean juice. Blood glucose levels begin to decrease
significantly since the first hour after giving of bean juice,
and decrease maximally at the 6" hour after giving of bean
juice. Flavonoid contents in beans as an antioxidant, can
reduce oxidative stress and ROS, so that it can be protective
effect and increasing insulin sensitivity. Flavonoid, along
with arginine will bind free radicals and reduce oxidative
stress conditions, and finally blood glucose levels can
decrease. Through the results of this study, can also be
known the application of giving bean juice in daily life,
shortly after psychological stress exposure. Bean juice can
provide high antioxidant needs as a protection against
oxidative stress (for example, at night shift workers, and
conditions or jobs that require to stay up at night).
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