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ABSTRACT

Introduction: Infertility can occur due to the presence of free radicals. One of the most
popular of free radical is monosodium glutamate. Free radicals from monosodium glutamate
can be prevented by antioxidant compounds. Red-fleshed-fleshed watermelon is a fruit that
contains antioxidant compound such as lycopene. Aim: This research was conducted to see
the effect of red-fleshed-fleshed watermelon juice on the fetus including number, morphology,
visual abnormalities and body weight of pregnant white mice exposed to monosodium
glutamate solution orally. Total of 25 female white mice aged around 2-3 months were used
as test animals. Methods: Pregnant white mice were divided into 5 test groups. Group |
and |l served as negative controls (whithout treatment) and positive controls (exposed to
monosodium glutamate solution orally at dose of 1g/kgBW). Group Il was given a solution
of monosodium glutamate orally at dose of 1 g/KgBW added red-fleshed-fleshed watermelon
juice at dose of 1.4 g/kgBW. Group IV was given solution of monosodium glutamate orally at
dose of 1 g/KgBW added red-fleshed-fleshed watermelon juice at dose of 4.2 g/kgBW. The
research data were processed using the one-way ANNOVA test. Results: The result showed
that mice body weight, fetal number and morphology (body weight, body length, tail length,
and head diameter) did not significantly influence (p>0.05). However, it significantly affected
the weight gain of mice during pregnancy. However, it significantly affected the weight gain of
mice during pregnancy day 6 to day 17 of pregnancy (p<0.05) and found abnormalities in the
fetus such as low birth weight (LBW) and haemorrhage in group Il and Ill. Conclusion: It can
be concluded that watermelon juice at dose of 2.8 g/kgBW and 4.2 g/kgBW are effective in
ward offfree radicals from monosodium glutamate orally at dose of 1 g/kgBW.
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INTRODUCTION

Infertility is the failure of a husband and wife to get
a pregnancy for at least 12 months of regular sexual
intercourse without contraception.! As many as
50 to 80 million couples worldwide experience
infertility.> In developing countries, infertility is
higher, which is about 30% compared-fleshed
to developed countries 5-8%. The prevalence
of infertility in Indonesia varies according to
demographic health surveys (the lowest rate is 10%
and the highest is 22%) and the number of patients
seeking biomedical care.’

The cases of infertility caused by male factors are
around 30-40%, the rest is caused by female factors
and other unknown factors. Infertility caused by
female factors includes ovulation disorders, tubal
and pelvic disorders, and uterine disorders.! The
disorder is a result of endometriosis. This can lead
to fibrosis (hardening of the tissue) which can
inhibit the fertilization process by spermatozoa.*

One of the causes of infertility is exposure to
free radicals.! Free radicals can be defined as

atoms or molecules or groups of atoms that have
unpaired-fleshed electrons.® Excessive consumption
of monosodium glutamate (MSG) can cause the
formation of free radicals in the body. MSG consists
of sodium salt and L-glutamic acid which are very
soluble in water and will dissociate into sodium salt
cations and glutamic acid anions. The glutamate
in MSG does not bind to protein molecules but in
free form so that it can form free radicals.® Excessive
consumption of monosodium glutamate in women
can cause an imbalance in the levels of the hormones
estrogen and progesterone which is play a role in the
reproductive cycle.’

Normally, the brain is protected by the Blood Brain
Barrier (BBB) which functions to prevent excess
glutamate in the brain. If there is excess glutamate,
it is then pumped back into the glial cells that
surround the neurons. When exposed to large
amounts of glutamate, these cells will die. Glutamate
opens Ca® channels in neurons so that Ca?* enters
cells. A number of chemical reactions occur in cells
that often trigger the release of chemicals. If the
glutamate level, the Ca** channel will remain open

Cite this article: Dillasamola D, Rachmaini F, Juwita DA, Haryati R. The Effect of Giving Red-
fleshed Watermelon Juice (Citrullus lanatus (Thunb.)) on Pregnant White Mice (Mus Musculus)
Exposed by Monosodium Glutamate (MSG) Orally on the Number and Morphology of Fetus.
Pharmacog J. 2021;13(1):

Pharmacognosy Journal, Vol 13, Issue 1, Jan-Feb, 2021


http://www.phcogj.com/v13/i1

Dillasamola, et al.: The Effect of Giving Red-fleshed Watermelon Juice (Citrullus lanatus (Thunb.)) on Pregnant White Mice (Mus Musculus) Exposed by

Monosodium Glutamate (MSG) Orally on the Number and Morphology of Fetus

and chemical reactions will also increase which initiates the destruction
of cells and cells with glutamate receptors. There are several places in
the brain that the Blood Brain Barrier (BBB) cannot protect, including
the ventromedial nucleus and nucleus in the hypothalamus. As the
center of homeostatic regulation, the hpotalamus plays a role in the
secretion of hormones acting on the gonads. Therefore, excessive MSG
can cause damage to the arcuatus nucleus and ventromedial nucleus in
the hypothalamus causing a decrease in GnRH secretion which affects
the anterior pituitary in secreting gonadotropin hormones, namely
Follicle Stimulating Hormone (FSH) and Luteinizing Hormone (LH)
to decrease.'® Decreased levels of FSH and LH will affect maturation
and ovum."

Based on the data obtained, it shows that the average use of Monosodium
glutamate in Indonesia is 0.65 gram/kgBW. Meanwhile, the maximum
limit for the use of Monosodium glutamate according to the FDA (Food
and Drug Administration) and WHO (World Health Organization) is
120 mg/ kg (50-70 kg BW). That is, for 50 kg body weight, the maximum
limit for using monosodium glutamate is 6 grams or the equivalent of
1 teaspoon (4-6 grams)."* So, the use of monosodium glutamate for the
average population of Indonesia is still in a safe range.

In the research that has been done, it was concluded that MSG 0.7 mg/
¢BB for 30 days caused a decrease in the number of corpus luteum,
an increase in the number of secondary and tertiary follicles, and
damage to granulosa cells in mice. This results in implantation failure,
endometriosis, and the threat of an ectopic pregnancy which leads to
secondary infertility."®

Watermelon (Citrullus lanatus) is a plant whose fruit is popular with
the people, especially in subtropical areas. This is because watermelon
contains more than 90% water which is suitable for consumption as
a thirst quencher.” In addition, watermelon also contains lycopene
compounds. Lycopene compounds are compounds from the carotenoid
group that act as red-fleshed or yellow coloring in watermelon flesh.
Lycopene is also a very powerful antioxidant.”” In pregnant women,
serum lipid peroxide levels (which produce malondialdehyde (MDA)
are higher than nonpregnant women. Malandialdehyde (MDA) is a
product produced by lipid peroxidation. Lipid peroxidation occurs due
to the presence of free radicals that attack lipids. This is very dangerous
for pregnant women because it can cause cell death. The antioxidant
function of lycopene can inhibit free radical activity by red-fleshed
the occurrence of lipid peroxidation.'®'” In fact, in previous studies,
no one has examined the relationship between lycopene and inferlity
in women. Research that has been done only on the relationship of
lycopene to inferlitilas in men, including the benefits of lycopene which
can improve the quality of spermatozoa.'s%

This study aims to determine the effect of red-fleshed watermelon juice
on the number and morphology of the fetus including the number of
fetuses, fetal morphology, visual abnormalities of the fetus, and body
weight of pregnant white mice exposed to monosodium glutamate
orally.

MATERIAL AND METHOD

Material

Red-fleshed watermelon (Citrullus lanatus), monosodium glutamate
(ajinomoto®), aquades, female white mice (Mus musculus L.).

Preparation of animal experiment

The test animals used in this study were female white mice of Wistar
strain, aged approximately 2 months, body weight ranging from 20-
30 grams, healthy, had a regular estrous cycle of 4-5 days, placed in
maintenance and treatment cage. Acclimatization is carried out for 10
days so that the animals adapt to the experimental environment.*'
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Animals are mated during estrus with ratiof of male to female at 1: 4.
The test animals were mated at four in the afternoon by inserting the
male mice into the cage of the female mice and the next morning the
vaginal plug was examined. The vaginal plug indicates that the mice are
populated and on the Oth day of pregnancy, the mice who have been
pregnant are separated and those who are not pregnant are mixed with
male mice.”

Making test provisions

Red-fleshed watermelon juice is made in 2 series groups at doses of 1.4
g/kg, 2.8 g/kg and 4.2 g/kg.” To get red-fleshed watermelon juice with
this dose, namely by separating the pulp from the skin and seeds, then
the pulp is weighed as much as 100 grams, then blended until smooth.
After the watermelon juice is obtained, the watermelon juice is weighed
according to the dosage and it is sufficient with distilled water to 10 ml.

Monosodium glutamate (MSG) solution is prepared-fleshed at a dose
of 1 g / kgBW. To get a solution of monosodium glutamate with this
dose, namely by weighing 1 gram of MSG powder, then dissolving it in
10 ml of distilled water

Implementation of Animal Research

. Mice were acclimatized for 10 days before being tested.

. Mice are mated

. Mice are given a test preparation for 10 days

. On the 18th day of pregnancy, a laparotomy is performed
. Observed
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Data Analysis

Observation Parameters :

1. Mice body weight during pregnancy day 6 to day 17 of gestation.
2. Number of fetuses.

3. Fetal morphology (body weight, body length, head circumference,
tail length).

4. Visual fetal abnormalities (site resorption, spontaneous abortion,
slow growth, low birth weight, haemorrhage).

RESULTS AND DISCUSSION

This study aims to determine the effect of giving red-fleshed watermelon
juice to pregnant white mice exposed to monosodium glutamate
orally on the number and morphology of the fetus. Watermelon is
used because this fruit is a source of natural antioxidants such as beta
carotene, vitamin C, citrulline, B vitamins especially Bl and B6, lycopene
cucurbitasin, triterpenes, sterols and alkaloids as well as minerals such
as potassium and magnesium.'>*?* In group II, oral administration of
monosodium glutamate at dose of 1 g/ kgBW did not significantly affect
body weight of the mice, number and fetal morphology (body weight,
body length, tail length, and head diameter) (p> 0.05). However, the
fetus has abnormalities in the form of haemorrhage (all fetuses) and 1
head had low birth weight (LBW).

In group III, oral administration of monosodium glutamate at a dose
of 1 g/ kg plus red-fleshed watermelon juice at a dose of 1.4 g / kgBW
did not significantly affect the body weight of the mice, the number
and morphology of the fetus (body weight, body length, tail length, and
head diameter) (p> 0.05). However, the fetus has abnormalities in the
form of haemorrhage (1 fetus) and low birth weight (LBW) (1 fetus).

In group IV, oral administration of monosodium glutamate at a dose
of 1 g/ kg plus red-fleshed watermelon juice at a dose of 2.8 g / kgBW
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did not significantly affect the body weight of the mice, the number
and morphology of the fetus (body weight, body length, tail length, and
head diameter) (p> 0.05) and also there were no abnormalities.

In group V, the oral administration of monosodium glutamate at a dose
of 1 g / kg plus red-fleshed watermelon juice at a dose of 4.2 g / kgBW
did not significantly affect the body weight of the mice, the number
and morphology of the fetus (body weight, body length, tail length, and
head diameter) (p> 0.05) and there were no abnormalities in the fetus.

Based on the results of observations that have been carried out, it shows
that the administration of red-fleshed watermelon juice to pregnant
white mice exposed to monosodium glutamate orally in groups II,
IIL, IV, and V did not affect the number of fetuses, body weight of
pregnant white mice, and fetal morphology in the form of body weight.
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Figure 2: Diagram of Average Number of
Fetuses in Each Test Group.
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Figure 3: Diagram of Average Fetus Weight for
Each Test Group.

, head diameter, body length and tail length were significantly (p>
0.05) as shown in Figures 1-6. However, administration of red-fleshed
watermelon juice to pregnant white mice exposed to monosodium
glutamate affected the weight gain of pregnant white mice during
pregnancy day 6 to day 17 of gestation significantly (p <0.05) as shown
in Figure 7. and in groups II and III cause abnormalities in the fetus
such as haemorrhage as shown in Figure 8. and low birth weight (LBW)
as shown in Figure 9.

Spontaneous haemorrhage can be caused by platelet dysfunction.
Haemorrhage is the discharge of blood from the cardiovascular system
accompanied by accumulation in body tissues. Haemorrhage shock
occurs mostly during pregnancy. Haemorrhage shock can be seen with
changes in body temperature. The condition of failure to regulate body
temperature or also known as hyperthermia is caused by the inability
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Figure 4: Diagram of Average Fetal Body
Length for Each Test Group.
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Figure 5: Diagram of Average Fetus Head
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Figure 7: Diagram of the average weight gain of pregnant white
mice during pregnancy day 6 to day 17.

Figure 8: Fetal Abnormalities in the Form
of Haemorrhage.

of the body to release or release excessive heat by the body with heat
dissipation at a normal rate. It is possibly this hyperthermia that can
cause haemorrhage. Monosodium glutamate which is consumed in
excessive amounts will cause glutamate in the body to increase which
causes cell metabolism to increase so that it stimulates the body to
produce a reactive product called Reactive Oxygen Species (ROS). If the
increase in ROS is not balanced with antioxidants, it can cause oxidative
stress. This oxidative stress can cause damage to the hypothalamus. The
hypothalamus plays a role in body temperature regulation, so that if
there is damage to the hypothalamus it will interfere with the regulation
and control of body temperature and later can result in hyperthermia
and haemorrhage.'®'22¢

From the results of these studies it can be concluded that consumption
of monosodium glutamate without being balanced with antioxidants
can cause several abnormalities in the fetus, so if pregnant women
consume it, it is advisable to balance the effects of free radicals with
antioxidant compounds such as watermelon.

CONCLUSION

From the research that has been done, it is concluded that giving
red-fleshed watermelon juice to pregnant white mice exposed to
monosodium glutamate does not affect the number of fetuses, body
weight of pregnant white mice, and fetal morphology in the form of
weight, head diameter, body length and tail length significantly, but
affect fetal weight gain of pregnant white mice during pregnancy day 6
to day 17 and there are abnormalities in the fetus such as haemorrhage
and low birth weight (LBW).
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Figure 9: (1) Abnormal Low Birth Weight (LBW) (2)
Normal.

Table 1: Experimental animal grouping.

Group Treatment

I Negative control (given only eat and drink)
Positive control (given monosodium glutamate orally dose 1 g /

T 1eBw)

I Given oral monosodium glutamate at a dose of 1 g / kgBW, red-
fleshed watermelon juice is added with dose of 1.4 g / kgBW

v Given oral monosodium glutamate at a dose of 1 g / kgBW, red-
fleshed watermelon juice is added with dose of 2.8 g / kgBW

v Given oral monosodium glutamate at a dose of 1 g / kgBW, red-
fleshed watermelon juice is added with dose of 4.2 g / kgBW
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SUMMARY

Red-fleshed watermelon is a fruit that contains antioxidant compound such as lycopene. This research was conducted to
see the effect of red-fleshed watermelon juice on the fetus including amount, morphology, visual abnormalities and body
weight of pregnant white mice exposed to monosodium glutamate solution orally. Group | and |l served as negative controls
(whithout treatment) and positive controls (exposed to monosodium glutamate solution orally at dose of 1g/kgBW). Group Il
was given a solution of monosodium glutamate orally at dose of 1 g/KgBW added red-fleshed watermelon juice with dose 1.4
a/kgBW. Group IV was given a solution of monosodium glutamate orally at a dose of 1 g/KgBW added red-fleshed watermelon
juice at dose 4.2 g/kgBW. The research data were processed using the one-way ANNOVA test. The result showed that mice
body weight, fetal number and morphology (body weight, body length, tail length, and head diameter) did not significantly
influence (p>0.05). However, it significantly affected the weight gain of mice during pregnancy. However, it significantly
affected the weight gain of mice during pregnancy day 6 to day 17 of pregnancy (p<0.05) and found abnormalities in the fetus
such as low birth weight (LBW) and haemorrhage in group Il and Ill. It can be concluded that watermelon juice at dose of
2.8 g/kgBW and 4.2 g/kgBW are effective in ward offfree radicals from monosodium glutamate orally at dose of 1 g/kgBW.
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