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ABSTRACT 

Most green tea contains catechins which function to control the amount of free radicals by binding to reactive 
oxygen species (ROS). To determine the effect of green tea extract (Camellia sinensis) on the number of 
fallopian tube epithelial cells in female white rats (Rattus norvegicus) that have been exposed to MSG 
(Monosodium Glutamate) with a literature review approach. This study used a literature review using the 
Systematic Literature Review method. There were 10 journals that discussed the effect of green tea or other 
antioxidants on the number of fallopian tube epithelial cells in female white rats (Rattus norvegicus) that had 
been exposed to MSG (Monosodium Glutamate). A total of 10 journals used in this literature review, showed 
that the effect of MSG and cypermethrin on Fallopian tube epithelial cells in experimental animals can 
significantly cause cellular hypertrophy of epithelial cells in the fallopian tubes, degenerative changes, atrophy 
and distortion of the basement membrane that separates the endosalpinx from myosalpinx. 
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INTRODUCTION 

Infertility is "a disease" or a problem in 

the reproductive system, especially in women. 

Infertility can also mean sexual intercourse 

between men and women without protection 

which fails in pregnancy after 12 months 

(Khizroeva et al., 2019). 

Currently, infertility has become a 

problem at the world level, which causes more 

than 81 million people, with a percentage rate 

of 15%, to be married couples. In 41 years, the 

increasing incidence of infertility cannot be 

controlled (Meuleman et al., 2009). According 

to WHO, in 2012, around 51-81 million 

married couples in various parts of the world 

experience infertility. Infertility is higher in 

developing countries like India, around ~33%, 

compared to developed countries like 

America, which is only around 6-9% (Daftuar, 

2016). In Asia, it was found that the prevalence 
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of infertility occurred in Cambodia at 31%, 

Kazakhstan at 11%, Turkmenistan at 44%, and 

Indonesia at 22% (Kumar et al., 2022). 

Riskesdas (2013) states that Indonesia has an 

infertility rate of 16-20%, with a total of 50 

million in 2013. 

One of the factors that can cause 

infertility is an unhealthy lifestyle from the 

habit of consuming foods that contain 

excessive MSG. MSG (Monosodium 

glutamate) is a compound that increases the 

umami taste of food. The prevalence of people 

with consumptive behavior towards MSG in 

the world is very high, especially in Indonesia, 

which can consume around 0.7 gr/day of 

MSG per day, Taiwan with a daily MSG 

consumption rate of around 3 gr/day, Korea 

with a daily MSG consumption rate of around 

2.3 gr/day (Abdulghani et al., 2022). India and 

America only have a daily MSG consumption 
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ratio of about 0.4 gr/day. Meanwhile, China is 

the country that consumes and produces the 

most MSG in the world, reaching 52% - 57%, 

which is the largest amount in any part of the 

world (Herforth et al., 2019). 

MSG consumption limit, according to 

JECFA (Joint Expert Committee on Food 

Additives), which is WHO's trust division 

regarding the problem of MSG additives in 

food, states that the limit level for humans to 

consume MSG per day is 121 mg/kg of body 

weight. So if a person weighs 55 kg, he should 

consume at most 6 grams of MSG or about two 

teaspoons daily (Thongsepee et al., 2022). 

Consuming large amounts of MSG can 

increase the level of toxicity in the body and 

cause oxidative stress (Noor & Mourad, 2010). 

Oxidative stress significantly impacts the 

female reproductive system, especially the 

fallopian tubes. Vasilopoulos et al., (2018) 

stated that as many as 27.3% of infertility 

problems occurred due to interference with 

the function of the fallopian tubes. The role of 

the reproductive organs of the fallopian tube 

is to transport fertilization between the sperm 

and the egg (Mahdavinezhad et al., 2022). This 

role is influenced by the multicellular 

movement of epithelial cells originating from 

the infundibulum, which assists in egg 

retrieval and transportation (Li et al., 2018). If 

the fallopian tube is damaged or damaged, it 

can cause infertility. 

Green tea is known to have high 

antioxidant content. Green tea contains mostly 

polyphenols, namely flavonols, commonly 

known as catechins (Bharti & Singh, 2020). The 

most important type of catechin in green tea is 

EGCG (Epigallocatechin-3-Gallate). These 

catechins function as protectors of the body's 

organs due to reactions to oxidative stress, 

along with vitamins that can stimulate an 

increase in antioxidants to minimize oxidative 

stress reactions (Bhatti et al., 2022). 

Antioxidants then play an important role in 

reducing free radicals, which can cause 

damage to cell wall membranes because they 

easily bind to reactive oxygen species (ROS) 

(Rosanti & Abu Seman, 2019). Based on this 

review, a study was carried out with the help 

of a literature review approach to determine 

the effect of green tea extract (Camellia 

sinensis) on fallopian tube epithelial cells in 

female white rats (Rattus novergicus) exposed 

to MSG.  

METHOD 

This study has a design approach in the 

form of a literature review. This method is 

related to the current situation, namely the 

Covid-19 pandemic, which has limited 

researchers in collecting data. The data source 

for this research comes from secondary data 

obtained based on indirect observations. The 

data were obtained from a review of journals 

with a minimum level of three or three 

Scopus-indexed international journals, both 

from the Q1-Q4 level. This literature review 

study was carried out from August 2020 to 

May 2021. In this study, researchers analyzed 

the effect of green tea extraction on the 

fallopian tube epithelium in rats exposed to 

MSG. 

Ten journals were used in the study 

with inclusion criteria including (1) Journal 

publications have a minimum span of 10 years 

(2012-2022). Journals are original research 

articles (not review articles), and the full text is 

available. (2) Using subjects, namely rats, 

mice, or humans (mammals). (3) Journals 

found discussing the content of green tea 

extract or other plants containing catechins, 

polyphenols, flavonoids, or other antioxidants 

on fallopian tube epithelial cells exposed to 

MSG. Then the results of the analysis of all 

journals that met the inclusion criteria were 

synthesized and presented in the form of a 

PICO-T table (Population, Intervention, 

Compare/intervention, Outcome, Time). 

RESULT AND DISCUSSION 

Ten journals used in this literature review 

study met the inclusion criteria. A total of 4 

journals discussed the effect of giving antioxidants 

(green tea, broccoli, vitamins C and E) on the 

number of fallopian tube epithelial cells exposed 

to MSG (3 journals) and cypermethrin (1 journal) 

in mice. One journal discussed the administration 

of antioxidants (Curcuma) on vaginal epithelial 

thickness in experimental animals exposed to 

MSG. 

A total of 5 journals focused on discussing 

the effect of MSG on the number of fallopian tube 

epithelial cells in mice without giving 
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antioxidants. The studies used in this literature 

review, on average, in Asian countries, namely 

four studies in Indonesia and five studies in 

Pakistan, and African countries, namely, there is 

one study in Nigeria. The research design of the 

ten journals used in this literature review is that all 

use experimental studies. 

Population/ Study Sample Characteristics 

The sample in the ten journals used in the 

Literature Review is an average of healthy female 

rats aged 1-3 months with a body weight of 

around 150-500 grams. The average length of 

research is around 14-40 days. 

Intervention Method 

Giving exposure to MSG, cypermethrin, 

and antioxidants (green tea, broccoli, Curcuma, 

vitamin C, and vitamins C and E) to rats is usually 

given orally. Dosage The average MSG exposure 

is given a dose of 0.7-1.5 mg with or without 

distilled water. The dose of cypermethrin in 

experimental animals was as much as 250 mg. 

Each dose of antioxidants given to experimental 

animals was different. 

Results of Data Synthesis 

Overall, from the results of this study, there 

were ten journals used in this literature review, 

indicating that the effect of MSG and 

cypermethrin on the number of fallopian tube 

epithelial cells in experimental animals can 

significantly cause cellular hypertrophy of 

epithelial cells in the fallopian tubes, degenerative 

changes, atrophy, and membrane distortion. 

Basalis that separates the endosalpinx from the 

mesosalpinx. 

Four journals state that giving antioxidants 

to fallopian tube epithelial cells exposed to MSG in 

experimental animals significantly increases the 

number of fallopian tube epithelial cells. One 

journal shows that giving antioxidants (Curcuma) 

to vaginal epithelial thickness in experimental 

animals exposed to MSG has no effect 

significantly. 

Effect of MSG on Fallopian Tube Epithelial 

Cells 

There were nine journals used in this 

literature review, showing that the effect of MSG 

on the number of fallopian tube epithelial cells in 

experimental animals significantly reduced the 

number of fallopian tube epithelial cells. In 

addition, the effect of MSG on the fallopian tubes 

can cause cellular hypertrophy of epithelial cells in 

the fallopian tubes, degenerative changes, 

atrophy, and distortion of the basement 

membrane that separates the endosalpinx from 

the mesosalpinx. 

Excessive administration of MSG causes a 

decrease in the working system of the 

hypothalamus GnRH (FSH and LH), causing an 

imbalance in the hormones estrogen and 

progesterone. The estrogen hormone then 

stimulates the growth of the ovarian follicles and 

stimulates smooth muscle peristalsis of the 

fallopian tube epithelial cells, while the 

progesterone hormone inhibits the peristalsis. 

Estrogen has a significant negative effect on 

minimizing the secretion of the FSH hormone 

(Muchsin R, 2009). An imbalance can cause 

changes in the function of the fallopian tubes, 

which inhibit the function of reproductive 

hormones. 

In addition, MSG can trigger cell organ 

dysfunction due to excessive oxidative stress on 

fallopian tube epithelial cells. The occurrence of 

cellular hypertrophy of epithelial cells can be 

associated with increased levels of estrogen. MSG 

increases estrogen levels by activating enzymes 

(aromatases), which catalyze the change of 

androgens into estrogens because the epithelial 

cells of the fallopian tubes are the most common 

place for egg fertilization and hypertrophy of 

epithelial cells. These degenerative changes can 

cause changes in the function of the fallopian 

tubes, which are the main cause of infertility in 

women (Ling et al., 2022). 

One journal discusses the administration of 

cypermethrin can cause impaired proliferation of 

epithelial cells in the fallopian tubes. This is 

because cypermethrin produces excess oxygen in 

the liver, which causes ROS reactions in 

mammals. As a result of the ROS reaction with the 

cell wall causes damage to lipids, proteins, and 

DNA, causing brain cells and reproductive organs 

to die (Yahyazadeh et al., 2018). The results of 

this metabolism are due to increased free radicals 

in the body. Cell apoptosis is caused by the 

inability of endogenous antioxidants as the first 

line of defense to provide resistance resulting in 

oxidative stress. Increased cell apoptosis can lead 

to an impaired proliferation of fallopian tube 

epithelial cells (Liu et al., 2015). 
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Effect of Green Tea Extraction on Fallopian Tube 

Epithelial Cells Exposed to MSG 

Three journals discuss the effect of Vitamin 

C, Vitamin E, Broccoli Ethanol Extract, and 

Curcuma as antioxidants on Fallopian Tube and 

Vaginal Epithelial Cells injected with MSG in 

research conducted by (Adinugroho et al., 2022; 

Greening et al., 2015; Kochman et al., 2020), 

exposure to MSG has an impact on significantly 

decreased the number of secretory epithelial cells 

and histological changes in the fallopian tubes and 

epithelial cells in the vagina, with the 

administration of antioxidants the number of 

secretory epithelial cells and the thickness of the 

smooth muscle of the fallopian tubes increased 

significantly. However, there is one journal 

Nurdin, (2018) that shows the result that the 

administration of Curcuma extract (Curcuma 

Xanthorrhiza Roxb.) in various doses did not 

significantly affect the increase in vaginal 

epithelial thickness in MSG-injected mice (Mus 

musculus). This is because Curcuma, as an 

antioxidant, has no effect and is not as good as 

vitamin C. 

The way to determine if a sample can 

effectively minimize the presence of free radicals 

is based on the DPPH (2,2 diphenyl -1-

picrylhydrazyl) approach, namely the IC50 

method. IC50 with a certain concentration can 

minimize the level of DPPH free radicalization by 

up to 50%. When DPPH has a low level of IC50, it 

harms its antioxidant activity in the sense that it is 

higher (Le Bris & El Asri, 2016). According to 

Maizura et al., (2011), the potential of Curcuma 

extract as an effective antioxidant indicates that 

the antioxidant activity of Curcuma extract is not 

as effective as vitamin C. In Curcuma extract, IC50 

was found to be 87.01 ppm compared to 1.47 ppm 

in vitamin C. When the concentration of IC50 is 

lower than an ingredient, then the level of 

antioxidant activity will be higher. This is 

consistent with the results of the research 

conducted above, where Curcuma extract did not 

significantly influence the level of free 

radicalization in the thickness of the vaginal 

epithelium of mice exposed to MSG because it has 

a high level of IC50, which causes low antioxidant 

activity. 

According to Aboubakr et al., (2021), 

catechin polyphenols are the most effective 

antioxidants for fighting free radicals. Catechin 

polyphenols are believed to be the most important 

active components in green tea. Catechin 

polyphenols are secondary metabolites with 

antioxidant activity levels up to 21 times higher 

than vitamin C. Catechins in green tea are believed 

to minimize free radicalization levels through 

their ability to bind to ROS reactions to reduce 

oxidative stress levels. 

In research on giving green tea to fallopian 

tube epithelial cells exposed to MSG, research 

conducted by Hamza & Diab, (2020) showed 

that there was a significant effect of the number of 

epithelial cells in the fallopian tubes on variations 

in green tea extraction doses. Green tea with high 

polyphenols can minimize the free radicals that 

cause infiltration (Adinugroho et al., 2022). 

According to Mahmood in 2015, green tea also has 

excess antioxidants, so it helps the body neutralize 

the hydrogen peroxide groups that cause 

hydroxyl radicals. The polyfill content in green tea 

can neutralize radicalization through the presence 

of the -OH functional group, which causes the 

radical compound to have a stable state.  

Furthermore, the positions of the hydroxyl 

and ketone groups make it easier for the H+ ion 

bonds in hydroxyl compounds to bind to metals, 

thereby minimizing free radicalization and lipid 

peroxidation. According to (Bharti & Singh, 

2020), the role of green tea as an antioxidant is that 

it can encourage interstitial theca cells and 

steroidogenesis, regulate the growth and 

development of follicles and follicular atresia, and 

can indirectly apply pressure and touch to ovarian 

follicles. The development of follicles can trigger 

the growth of epithelial cells. 

CONCLUSSION 

The overall results of this study stated that 

the administration of green tea and other 

antioxidants to the number of fallopian tube 

epithelial cells exposed to MSG in experimental 

animals could significantly increase the number of 

fallopian tube epithelial cells. These results follow 

the theory that antioxidants such as green tea, 

broccoli, and vitamin C have a good effect on 

histologically repairing the fallopian tubes 

exposed to MSG and can increase the number of 

fallopian tube epithelial cells because antioxidants 

can reduce oxidative stress obtained from MSG. 

One journal shows that the administration of 

antioxidants (Curcuma) on the thickness of the 
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vaginal epithelium in experimental animals 

exposed to MSG did not have a significant effect. 

REFERENCE 

Abdulghani, M. A., Alshehade, S. A., Kamran, S., & 
Alshawsh, M. A. (2022). Effect of 
monosodium glutamate on serum sex 
hormones and uterine histology in female 
rats along with its molecular docking and 
in-silico toxicity. Heliyon, 8(10), e10967. 

Aboubakr, M., Elshafae, S. M., Abdelhiee, E. Y., 
Fadl, S. E., Soliman, A., Abdelkader, A., 
Abdel-Daim, M. M., Bayoumi, K. A., Baty, 
R. S., & Elgendy, E. (2021). Antioxidant 
and anti-inflammatory potential of 
thymoquinone and lycopene mitigate the 
chlorpyrifos-induced toxic neuropathy. 
Pharmaceuticals, 14(9), 940. 

Adinugroho, N., Prasetyo, A., & Nugroho, E. A. 
(2022). The Effect of Combination of Green 
Tea and Roselle Extract on Morphology 
and Motility of Spermatozoa in Rats 
Induced by Monosodium Glutamate. 
Bioscientia Medicina : Journal of Biomedicine 
and Translational Research, 6(9), Article 9. 

https://doi.org/10.37275/bsm.v6i9.576 
Bharti, R., & Singh, B. (2020). Green tea (Camellia 

assamica) extract as an antioxidant 
additive to enhance the oxidation stability 
of biodiesel synthesized from waste 
cooking oil. Fuel, 262, 116658. 

Bhatti, J. S., Sehrawat, A., Mishra, J., Sidhu, I. S., 
Navik, U., Khullar, N., Kumar, S., Bhatti, 
G. K., & Reddy, P. H. (2022). Oxidative 
stress in the pathophysiology of type 2 
diabetes and related complications: 
Current therapeutics strategies and future 
perspectives. Free Radical Biology and 
Medicine. 

Daftuar, A. (2016). Cultural constructions of 
transnational commercial surrogacy in India: 
A case study of Indian print media. Texas 

Woman’s University. 
Greening, D. W., Gopal, S. K., Xu, R., Simpson, R. J., 

& Chen, W. (2015). Exosomes and their 
roles in immune regulation and cancer. 
Seminars in Cell & Developmental Biology, 
40, 72–81. 

Hamza, R. Z., & Diab, A. E.-A. A. (2020). Testicular 
protective and antioxidant effects of 
selenium nanoparticles on Monosodium 
glutamate-induced testicular structure 
alterations in male mice. Toxicology 
Reports, 7, 254–260. 

Herforth, A., Arimond, M., Álvarez-Sánchez, C., 
Coates, J., Christianson, K., & Muehlhoff, 
E. (2019). A global review of food-based 
dietary guidelines. Advances in Nutrition, 
10(4), 590–605. 

Khizroeva, J., Nalli, C., Bitsadze, V., Lojacono, A., 
Zatti, S., Andreoli, L., Tincani, A., 
Shoenfeld, Y., & Makatsariya, A. (2019). 
Infertility in women with systemic 
autoimmune diseases. Best Practice & 
Research Clinical Endocrinology & 
Metabolism, 33(6), 101369. 

Kochman, J., Jakubczyk, K., Antoniewicz, J., Mruk, 
H., & Janda, K. (2020). Health benefits and 
chemical composition of matcha green tea: 
A review. Molecules, 26(1), 85. 

Kumar, M., Abbas, Z., Azami, M., Belopolskaya, M., 
Dokmeci, A. K., Ghazinyan, H., Jia, J., 
Jindal, A., Lee, H. C., & Lei, W. (2022). 
Asian Pacific association for the study of 
liver (APASL) guidelines: Hepatitis B 
virus in pregnancy. Hepatology 
International, 1–43. 

Le Bris, A., & El Asri, W. (2016). State of 
cybersecurity & cyber threats in healthcare 
organizations. ESSEC Business School, 12. 

Li, S., Herrera, G. G., Tam, K. K., Lizarraga, J. S., 
Beedle, M.-T., & Winuthayanon, W. 
(2018). Estrogen action in the epithelial 
cells of the mouse vagina regulates 
neutrophil infiltration and vaginal tissue 
integrity. Scientific Reports, 8(1), 1–13. 

Ling, H., Luo, L., Dai, X., & Chen, H. (2022). 
Fallopian tubal infertility: The result of 
Chlamydia trachomatis-induced fallopian 
tubal fibrosis. Molecular and Cellular 
Biochemistry, 477(1), 205–212. 

Liu, Y., Qiang, W., Xu, X., Dong, R., Karst, A. M., 
Liu, Z., Kong, B., Drapkin, R. I., & Wei, J.-
J. (2015). Role of miR-182 in response to 
oxidative stress in the cell fate of human 
fallopian tube epithelial cells. Oncotarget, 
6(36), 38983. 

Mahdavinezhad, F., Gharaei, R., Farmani, A. R., 
Hashemi, F., Kouhestani, M., & Amidi, F. 
(2022). The potential relationship between 
different human female reproductive 
disorders and sperm quality in female 
genital tract. Reproductive Sciences, 29(3), 
695–710. 

Maizura, M., Aminah, A., & Wan Aida, W. M. 
(2011). Total phenolic content and 
antioxidant activity of kesum (Polygonum 
minus), ginger (Zingiber officinale) and 
turmeric (Curcuma longa) extract. 
International Food Research Journal, 18(2). 

Meuleman, C., Vandenabeele, B., Fieuws, S., 
Spiessens, C., Timmerman, D., & 
D’Hooghe, T. (2009). High prevalence of 
endometriosis in infertile women with 
normal ovulation and normospermic 
partners. Fertility and Sterility, 92(1), 68–74. 

Nurdin, E. (2018). The Effect of the Gambir (Uncaria 
gambir (Hunt.) Roxb.) Leaves Waste and 
White Turmeric (Curcuma zedoaria) for 

https://jurnal.institutsunandoe.ac.id/index.php/manganite/article/view/54


© Almaasita Yumna Hajar 

20 
 

 

 

Manganite | Journal of Chemistry and Education, Vol 1 Issue (1) (2022) 15-20 

The Productivity, Antioxidant Content 
and Mastitis Condition of The Fries 
Holland Dairy Cows. IOP Conference 
Series: Earth and Environmental Science, 
119(1), 012041. 

Rosanti, S. Y., & Abu Seman, N. A. (2019). The 
Effectiveness of Posters as a Learning 
Media to Improve Student Learning 
Quality. The Journal of Social Sciences 
Research, 5(4), 1046–1052. 

Thongsepee, N., Martviset, P., Chantree, P., 
Sornchuer, P., Sangpairoj, K., Prathaphan, 
P., Ruangtong, J., & Hiranyachattada, S. 
(2022). Daily consumption of 
monosodium glutamate pronounced 
hypertension and altered renal excretory 
function in normotensive and 
hypertensive rats. Heliyon, 8(10), e10972. 

Vasilopoulos, A., Marinou, S., Rammou, M., 
Sotiropoulou, P., Roupa, Z., & Siamaga, E. 
(2018). A research on anxiety and 
depression of the elderly in the 
community. Hellenic Journal of Nursing 
Science, 11(3), 59–66. 

Yahyazadeh, A., Deniz, Ö. G., Kaplan, A. A., Altun, 
G., Yurt, K. K., & Davis, D. (2018). The 
genomic effects of cell phone exposure on 
the reproductive system. Environmental 
Research, 167, 684–693. 

 

https://jurnal.institutsunandoe.ac.id/index.php/manganite/article/view/54

