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Abstract: 

Monosodium glutamate (MSG), the sodium salt of glutamic acid, is widely used as a flavor enhancer in 

various cuisines and processed foods due to its unique ability to impart the umami taste. Since its isolation 

in 1908, MSG has become a staple additive globally, despite ongoing public debate regarding its safety. 

While regulatory agencies such as the FDA and WHO have declared MSG safe for general consumption, 

concerns remain about its potential health effects, particularly in relation to reproductive health. 

Reproductive health is a fundamental aspect of overall well-being and societal development, closely tied 

to issues such as fertility, hormonal regulation, maternal health, and infant survival. Emerging evidence 

suggests that excessive MSG intake may adversely affect reproductive functions by disrupting hormonal 

balance and potentially impairing fertility in both males and females. Given the growing reliance on 

processed foods, it is imperative to evaluate the impact of dietary additives like MSG on reproductive 

outcomes. This review explores the historical background, safety evaluations, and potential reproductive 

risks associated with MSG, aiming to inform dietary recommendations and public health strategies. 
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Introduction 

Monosodium glutamate (MSG) is a sodium salt of glutamic acid, a naturally occurring amino acid that serves as a 

flavor enhancer. It is primarily recognized for its ability to impart umami, the fifth basic taste, alongside sweet, sour, 

salty, and bitter. MSG is widely used in various culinary applications, particularly in Asian cuisine, but has gained 

global popularity as a seasoning in processed foods, soups, sauces, and snacks due to its effectiveness in enhancing 

flavor while reducing sodium content. 
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Historical Context 

MSG was first isolated in 1908 by Japanese chemist Kikunae Ikeda, who recognized its unique savory taste while 

studying the broth made from kombu (kelp). This discovery led to the commercial production of MSG, which has 

been utilized for over a century. Despite its widespread use, MSG has faced scrutiny and controversy regarding its 

safety and potential health effects. Public perception of MSG has been mixed; while many regulatory bodies, 

including the FDA and WHO, classify it as safe for consumption, some individuals report adverse reactions known 

as "MSG symptom complex," including headaches and nausea. However, scientific studies have largely failed to 

establish a definitive link between MSG and these symptoms. 

Studying reproductive health is crucial for ensuring overall well-being and societal stability. It encompasses various 

aspects, including sexual health, family planning, pregnancy, and the prevention of reproductive diseases. A focus 

on reproductive health significantly impacts maternal and infant mortality rates, which remain high in many regions; 

improving access to reproductive healthcare can reduce these rates dramatically. Furthermore, reproductive health 

is linked to economic stability, as healthier populations contribute more effectively to the workforce. 

Focusing on the impact of dietary components like monosodium glutamate (MSG) on reproductive health is essential 

due to the increasing consumption of processed foods containing this additive. Research suggests that MSG may 

disrupt hormonal balance and affect fertility in both genders. Understanding these potential risks can inform dietary 

guidelines and public health policies, ensuring that consumers are aware of possible health implications associated 

with MSG consumption. 

Mechanisms of Action 

Biochemical Properties of Monosodium Glutamate (MSG): Metabolism and Absorption in the Body 

Monosodium glutamate (MSG) is a widely used flavor enhancer that is the sodium salt of glutamic acid, an amino 

acid that occurs naturally in many foods. Understanding the biochemical properties of MSG, including its 

metabolism and absorption, is crucial for evaluating its safety and potential health effects. 

Chemical Structure and Properties 

MSG has the chemical formula C5H8NO4NaC5H 8 NO 4 Na, comprising one sodium ion (Na ++) and one molecule 

of glutamic acid. The structure consists of a carboxylic acid group and an amine group, which are characteristic of 

amino acids. The sodium ion forms an ionic bond with the negatively charged carboxylate group of glutamic acid, 

resulting in the formation of MSG. 
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Table 1: Chemical Properties of MSG 

Property Value 

Chemical Formula C5H8NO4Na 

Appearance White crystalline powder 

Density 1.66 g/cm³ 

Molar Mass 169.1 g/mol 

Solubility Water soluble 

Melting Point 232-236 °C 

Boiling Point 225 °C 

 

Absorption and Bioavailability 

Upon ingestion, MSG is rapidly absorbed in the gastrointestinal tract. The absorption process involves several key 

steps: 

Dissolution: When MSG is consumed, it dissolves in the stomach due to its solubility in water, releasing glutamate 

and sodium ions. 

Transport Mechanisms: The absorption of glutamate occurs primarily through active transport mechanisms in the 

small intestine. Specific transporters such as system L (LAT1 and LAT2) facilitate the uptake of neutral amino acids, 

including glutamate. 

Bioavailability: Studies indicate that dietary glutamate, including that from MSG, is highly bioavailable, with 

approximately 90% being absorbed into the bloodstream following consumption. This high bioavailability 

contributes to its rapid physiological effects. 

Metabolism of MSG 

Once absorbed, MSG undergoes metabolic processes that are essential for its utilization in various biological 

functions: 

Conversion to Glutamate: In the body, MSG dissociates into sodium and glutamate ions. Glutamate serves as a key 

neurotransmitter in the central nervous system and plays a critical role in cellular metabolism. 

Role in Amino Acid Metabolism: Glutamate is involved in various metabolic pathways: 

Transamination Reactions: Glutamate participates in transamination reactions, where it donates an amino group to 

α-keto acids, forming new amino acids. 

Energy Production: It can be converted into α-ketoglutarate, a crucial intermediate in the tricarboxylic acid (TCA) 

cycle, contributing to energy production. 

Neurotransmitter Function: As an excitatory neurotransmitter, glutamate plays a vital role in synaptic transmission 

and plasticity in the brain. It is involved in cognitive functions such as learning and memory. 

Detoxification: Glutamate can also participate in detoxifying ammonia through its conversion to glutamine via the 
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enzyme glutamine synthetase. This process helps maintain nitrogen balance in the body. 

 Physiological Effects 

The metabolism of MSG and its conversion to glutamate have several physiological implications: 

Alkalinizing Properties: Research indicates that MSG can influence urinary pH levels, rendering urine more alkaline. 

This effect may be linked to changes in bicarbonate reabsorption by the kidneys, as observed in studies where MSG-

treated rats exhibited altered urinary metabolic profiles similar to those treated with sodium bicarbonate. 

Electrolyte Balance: The consumption of MSG has been shown to affect electrolyte levels, particularly sodium and 

bicarbonate concentrations in urine. This alteration suggests that MSG may influence renal function and fluid 

balance. 

Potential Health Implications: While MSG is generally recognized as safe by regulatory agencies such as the FDA 

and WHO, some individuals report sensitivity to MSG consumption, experiencing symptoms like headaches or 

nausea. However, scientific studies have not conclusively linked these symptoms to typical dietary levels of MSG. 

 

Table No 02: Metabolic Pathways Involved in MSG Absorption 

Pathway Description 

Gastrointestinal Absorption Dissociation into sodium and glutamate; absorption via system L 

transporters 

Bioavailability Approximately 90% absorbed into circulation 

Conversion to α-Ketoglutarate Metabolized for energy production; essential for amino acid 

metabolism 

Transamination Reactions Key donor of amino groups; maintains amino acid homeostasis 

Neurotransmitter Function Acts as an excitatory neurotransmitter; involved in cognitive functions 

Detoxification Converts ammonia to glutamine; maintains nitrogen balance 

Influence on Lipid/Glucose 

Metabolism 

Alters serum triglycerides/cholesterol; impacts insulin sensitivity 
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Interaction with Reproductive Hormones Effects on the hypothalamic-pituitary-gonadal axis 

Influence on hormone levels 

Monosodium glutamate (MSG) is a widely used flavor enhancer that has been the subject of numerous studies 

examining its effects on various physiological systems, including the reproductive system. The hypothalamic-

pituitary-gonadal (HPG) axis plays a crucial role in regulating reproductive hormones, and alterations in this axis 

can lead to significant reproductive dysfunction. This review aims to synthesize scientific findings regarding the 

interaction of MSG with reproductive hormones and its effects on the HPG axis, focusing on hormone levels such 

as testosterone, follicle-stimulating hormone (FSH), and luteinizing hormone (LH). 

The Hypothalamic-Pituitary-Gonadal Axis 

The HPG axis consists of the hypothalamus, pituitary gland, and gonads (ovaries in females and testes in males). It 

is responsible for regulating the production of sex hormones through a complex feedback mechanism: 

Hypothalamus: Produces gonadotropin-releasing hormone (GnRH), which stimulates the pituitary gland. 

Pituitary Gland: In response to GnRH, it secretes FSH and LH. 

Gonads: Produce sex hormones (estrogen, progesterone, and testosterone) that exert feedback on the hypothalamus 

and pituitary to regulate further hormone release. 

Disruptions in any part of this axis can lead to hormonal imbalances and reproductive issues. 

Effects of MSG on the HPG Axis 

Impact on Hormone Levels 

Research indicates that MSG can significantly affect hormone levels within the HPG axis. Various studies have 

reported contrasting results regarding its impact on FSH, LH, and testosterone levels: 

Follicle-Stimulating Hormone (FSH): Some studies have shown an increase in serum FSH levels following MSG 

administration, suggesting a stimulatory effect on ovarian function in females13. However, other research indicates 

a decrease in FSH levels under certain conditions, which may reflect variations in dosage and duration of exposure57. 

Luteinizing Hormone (LH): Similar to FSH, LH levels appear to be influenced by MSG exposure. Increased LH 

secretion has been observed in some animal models treated with MSG, potentially due to altered feedback 

mechanisms involving estrogen12. Conversely, other studies report decreased LH levels following MSG 

administration, indicating a complex interaction57. 

Testosterone: The effects of MSG on testosterone levels are particularly noteworthy. Several studies have 

documented a reduction in serum testosterone concentrations following MSG treatment in male subjects35. This 

decline may be attributed to impaired function of Leydig cells in the testes, which are responsible for testosterone 

production. 

Mechanisms of Action 

The mechanisms through which MSG affects the HPG axis involve several pathways: 

Neuroendocrine Disruption: MSG may disrupt neuropeptide signaling within the hypothalamus. For instance, it has 

been suggested that MSG influences kisspeptin neurons that regulate GnRH secretion2. Disruption of this signaling 

pathway can lead to altered gonadotropin release from the pituitary. 

Oxidative Stress: Studies indicate that MSG exposure can induce oxidative stress within reproductive tissues. This 

oxidative damage may impair ovarian and testicular function, contributing to hormonal imbalances. Calcium-

Mediated Signaling: MSG has been shown to activate calcium-dependent proteases that may participate in apoptosis 

within reproductive tissues. This could lead to cell death or dysfunction in hormone-producing cells2. 

Experimental Evidence 
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Animal Studies 

Numerous animal studies have investigated the effects of MSG on reproductive function: 

In female rats administered with varying doses of MSG (0.8 to 2.4 g/kg body weight), significant changes were 

observed in estrous cycle phases and hormonal profiles. Notably, there was an increase in serum LH and FSH levels 

alongside alterations in ovarian morphology1. 

Male rats treated with MSG exhibited reduced sperm count and motility, alongside decreased testosterone levels. 

These findings suggest that MSG not only affects hormonal regulation but also directly impacts male fertility. 

Human Studies 

While animal studies provide valuable insights into the effects of MSG on reproductive hormones, human studies 

are limited. However, some epidemiological data suggest potential associations between high dietary intake of MSG 

and reproductive health issues, although causality remains difficult to establish due to confounding factors. The 

interaction between monosodium glutamate and reproductive hormones highlights significant implications for 

understanding reproductive health. Evidence suggests that MSG can disrupt normal functioning of the HPG axis by 

affecting hormone levels such as FSH, LH, and testosterone through neuroendocrine pathways and oxidative stress 

mechanisms. 

Further research is necessary to elucidate these interactions fully and determine their relevance for human health. 

Given the widespread use of MSG in food products globally, understanding its potential endocrine-disrupting effects 

is crucial for public health considerations 

Effects of MSG on Male Reproductive Health 

Histopathological Changes 

Monosodium glutamate (MSG), a widely used flavor enhancer, has been shown to induce significant 

histopathological changes in male reproductive organs, particularly the testes. Studies have demonstrated 

that MSG exposure leads to various forms of testicular damage, including degeneration of germ cells and 

alterations in the architecture of seminiferous tubules. 

Research conducted by Igwebuike et al. (2010) found that MSG consumption resulted in reduced testicular 

weight and diameter, as well as decreased height of the germinal epithelium. This was accompanied by 

increased abnormalities in sperm morphology, indicating a direct impact on spermatogenesis1. Similarly, 

Das and Ghosh (2010) reported that MSG administration led to severe histological alterations characterized 

by congestion and degeneration of columnar epithelial cells in the epididymis, with the epididymal lumen 

often devoid of sperm1. 

Furthermore, Khaled et al. (2016) observed that daily MSG intake not only reduced testicular weight but 

also affected testosterone levels and overall reproductive health. Their findings indicated a correlation 

between MSG consumption and significant histopathological changes in the testes, including increased 

apoptosis among germ cells and altered Sertoli cell function12. 

A study by Al Husseini et al. (2022) highlighted that male rats treated with MSG exhibited severe 

histopathological changes such as testicular hemorrhage, disrupted germ cell layers, and degeneration of 

Leydig cells. These changes contribute to an overall decline in testicular function and spermatogenic 

capacity. The findings suggest that MSG may disrupt the hypothalamic-pituitary-gonadal axis, leading to 

hormonal imbalances that exacerbate testicular damage. 
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Sperm Quality 

The impact of MSG on sperm quality is profound, affecting key parameters such as sperm count, motility, 

and morphology. Numerous studies have documented these detrimental effects: 

Sperm Count: MSG exposure has been linked to decreased sperm counts in several animal models. For 

instance, a study involving male rats showed a significant reduction in epididymal sperm count following 

MSG treatment at doses as low as 60 mg/kg body weight4. The decline in sperm count is attributed to 

impaired spermatogenesis resulting from oxidative stress induced by MSG. 

Motility: Sperm motility is critical for fertility, and MSG has been shown to adversely affect this 

parameter. Increased levels of reactive oxygen species (ROS) due to MSG exposure lead to lipid 

peroxidation, which damages sperm membranes and reduces motility25. Research indicates that rats treated 

with MSG exhibited significantly lower sperm motility compared to control groups, highlighting the 

compound's negative impact on sperm functionality. 

Morphology: Abnormalities in sperm morphology are another consequence of MSG exposure. Studies 

have reported a higher percentage of morphologically abnormal sperm in animals treated with MSG. For 

example, Khaled et al. (2016) noted an increase in abnormal sperm forms characterized by irregular nuclei 

and tail defects following MSG treatment14. The high susceptibility of spermatozoa to oxidative damage 

due to their membrane composition further exacerbates this issue. 

The mechanisms underlying these effects are multifaceted. MSG-induced oxidative stress results in 

increased lipid peroxidation and reduced antioxidant enzyme activity within the testes. This oxidative 

damage compromises both the integrity of sperm membranes and the overall viability of sperm cells. 

Conclusion 

In conclusion, monosodium glutamate has been shown to have detrimental effects on male reproductive 

health through histopathological changes in testicular tissue and significant impairments in sperm quality. 

The evidence indicates that MSG consumption leads to testicular degeneration, reduced sperm count, 

impaired motility, and increased morphological abnormalities. Understanding these effects is crucial for 

assessing the safety of MSG consumption and its implications for male fertility. Further research is 

warranted to elucidate the precise mechanisms through which MSG exerts its toxic effects on male 

reproductive health and explore potential protective strategies against such 

Hormonal Alterations 

 

Several studies have documented the impact of MSG on serum testosterone levels in male rats. For instance, a study 

by Ochiogu et al. (2015) demonstrated that administration of MSG resulted in a significant reduction in serum 

testosterone levels. The authors attributed this decline to oxidative stress and damage to Leydig cells, which are 

responsible for testosterone production. Similarly, Khaled et al. (2016) reported that MSG exposure led to decreased 

levels of gonadotropin-releasing hormone (GnRH) and luteinizing hormone (LH), both of which are crucial for 

stimulating testosterone synthesis. 

The disruption of the hypothalamic-pituitary-gonadal (HPG) axis is a critical mechanism through which MSG affects 

testosterone levels. The HPG axis regulates the production of reproductive hormones, including GnRH from the 
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hypothalamus, LH and follicle-stimulating hormone (FSH) from the pituitary gland, and testosterone from the testes. 

According to Hanipah et al. (2018), MSG exposure leads to increased generation of reactive oxygen species (ROS), 

which can impair GnRH secretion and subsequently diminish LH and testosterone production. 

Alterations in Other Reproductive Hormones 

In addition to testosterone, MSG has been shown to affect other reproductive hormones. For example, a study by 

Iamsaard et al. (2014) found that MSG treatment resulted in decreased serum levels of FSH, which plays a vital role 

in spermatogenesis by acting on Sertoli cells. The reduction in FSH can lead to impaired sperm production and 

overall fertility. 

Moreover, studies have indicated that MSG may disrupt the balance of prolactin and inhibin B levels. Prolactin is 

involved in regulating reproductive functions, while inhibin B provides feedback to the pituitary gland regarding 

sperm production. Disruption of these hormones can further compromise male reproductive health. 

Mechanisms Underlying Hormonal Alterations 

The mechanisms through which MSG induces hormonal alterations are complex and multifactorial: 

Oxidative Stress: MSG exposure has been associated with increased oxidative stress, leading to cellular damage 

within the testes. Elevated levels of malondialdehyde (MDA), a marker of lipid peroxidation, have been observed in 

rats exposed to MSG, indicating oxidative damage to testicular tissues 1. This oxidative stress can adversely affect 

Leydig cells and their ability to produce testosterone. 

Direct Toxicity: Glutamate receptors are present in testicular tissues, suggesting that MSG may exert direct toxic 

effects on testicular cells. This direct interaction can disrupt normal cellular function and hormone production 2. 

Disruption of the HPG Axis: The impairment of GnRH secretion due to oxidative stress leads to reduced stimulation 

of LH and FSH release from the pituitary gland. Consequently, this results in decreased testosterone synthesis from 

Leydig cells 3. 

Implications for Male Fertility 

The hormonal alterations induced by MSG have significant implications for male fertility: 

Sperm Quality 

Sperm quality is a critical determinant of male fertility, encompassing parameters such as sperm count, motility, and 

morphology. Research has consistently shown that MSG negatively impacts these parameters: 

Sperm Count: Studies have indicated that MSG exposure leads to oligozoospermia (reduced sperm count). For 

instance, Onakewhor et al. (1998) reported that rats treated with MSG exhibited significantly lower sperm counts 

compared to control groups. This reduction is likely linked to impaired spermatogenesis resulting from hormonal 

imbalances induced by MSG. 

Sperm Motility: Sperm motility is essential for successful fertilization. Research has shown that MSG exposure 

results in decreased sperm motility due to oxidative stress damaging sperm membranes 4. This impairment reduces 

the ability of sperm to swim effectively towards the egg. 

Sperm Morphology: Abnormalities in sperm morphology can significantly affect fertility outcomes. Studies have 

reported a higher percentage of morphologically abnormal sperm in animals treated with MSG 5. These 

abnormalities are often linked to oxidative damage and hormonal disruptions affecting spermatogenesis. 

Sexual Behavior 

MSG may also influence sexual behavior in male rats through its neurotoxic effects. Research indicates that MSG 

exposure can lead to alterations in libido and mating behaviour. The neuroendocrine disruptions caused by MSG 

may compromise sexual arousal and performance, further impacting reproductive success. 

Protective Interventions 
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Given the adverse effects of MSG on male reproductive health, exploring potential protective interventions is crucial: 

Antioxidants: Compounds such as resveratrol have shown promise in mitigating the detrimental effects of MSG-

induced oxidative stress. Resveratrol administration has been associated with improved sperm parameters and 

restoration of hormonal balance following MSG exposure 1. 

Dietary Modifications: Reducing dietary intake of MSG may also help alleviate its negative impact on male 

reproductive health. Encouraging healthier eating habits could minimize exposure to this additive. 

Conclusion 

In conclusion, monosodium glutamate has been shown to induce significant hormonal alterations in male rats, 

particularly affecting serum testosterone and other reproductive hormones essential for fertility. The resultant 

changes lead to impaired sperm quality characterized by reduced count, motility, and increased morphological 

abnormalities. Understanding these effects is crucial for assessing the potential risks associated with MSG 

consumption and its implications for male reproductive health. Further research is warranted to elucidate the precise 

mechanisms through which MSG exerts its toxic effects on male reproductive function and explore potential 

protective strategies against such toxicity. 

Implications for Male Fertility: Oligozoospermia and Infertility Links 

Monosodium glutamate (MSG) is a widely used flavor enhancer in food products. Despite its popularity, concerns 

have arisen regarding its potential adverse effects on health, particularly male reproductive health. This review 

explores the scientific evidence linking MSG to oligozoospermia (low sperm count) and infertility, focusing on 

hormonal alterations and their implications for male fertility. 

Mechanisms of Action 

Oxidative Stress 

One of the primary mechanisms by which MSG affects male fertility is through oxidative stress. MSG exposure has 

been shown to increase the production of reactive oxygen species (ROS), leading to oxidative damage in reproductive 

tissues. This oxidative stress can impair sperm function and viability, contributing to oligozoospermia. Studies have 

reported elevated levels of malondialdehyde (MDA), a marker of lipid peroxidation, in the testes of rats exposed to 

MSG, indicating significant oxidative damage. 

Hormonal Dysregulation 

MSG also disrupts hormonal balance within the male reproductive system. Research indicates that MSG 

administration leads to decreased serum testosterone levels, along with reductions in luteinizing hormone (LH) and 

follicle-stimulating hormone (FSH) concentrations. These hormones are crucial for regulating spermatogenesis and 

testosterone production. The decline in testosterone levels directly correlates with reduced sperm production, 

contributing to conditions like oligozoospermia. 

Impacts on Sperm Quality 

Sperm Count 

Numerous studies have documented the negative impact of MSG on sperm count. For example, rats treated with 

MSG at various dosages exhibited significantly lower sperm counts compared to control groups 56. This reduction 

is attributed to impaired spermatogenesis resulting from hormonal imbalances and oxidative stress. 

Sperm Motility 

Sperm motility is essential for successful fertilization, and MSG exposure has been linked to decreased motility. The 

oxidative damage caused by MSG compromises sperm membrane integrity, leading to reduced motility. This 

impairment further exacerbates fertility issues, as motile sperm are necessary for reaching and fertilizing the egg. 
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Sperm Morphology 

Abnormalities in sperm morphology are another consequence of MSG exposure. Studies have reported an increased 

percentage of morphologically abnormal sperm in rats treated with MSG. These abnormalities can hinder the sperm's 

ability to fertilize an egg, thereby contributing to infertility. 

Oligozoospermia and Infertility Links 

The cumulative effects of MSG on sperm quality—reduced count, impaired motility, and abnormal morphology—

are significant contributors to oligozoospermia and infertility. Oligozoospermia is defined as having fewer than 15 

million sperm per milliliter of semen, a condition that can severely impact a man's ability to conceive. Research 

shows that men with low sperm counts often experience difficulties achieving pregnancy due to insufficient numbers 

of viable sperm capable of fertilization 45. 

Conclusion 

In summary, monosodium glutamate has been shown to adversely affect male fertility through mechanisms such as 

oxidative stress and hormonal dysregulation. The resultant impacts on sperm quality—characterized by reduced 

count, motility, and increased abnormalities—contribute significantly to conditions like oligozoospermia and 

infertility. Given the widespread consumption of MSG globally, further research is warranted to evaluate its long-

term effects on human reproductive health. 

Comparative Analysis of Studies 

The findings across various studies highlight several consistent themes regarding the effects of MSG on testicular 

toxicity: 

Dose-Dependent Effects: The severity of testicular toxicity appears to be dose-dependent, with higher doses (120 

mg/kg) resulting in more pronounced adverse effects compared to lower doses (60 mg/kg) 1. 

Oxidative Stress as a Common Mechanism: Oxidative stress is identified as a critical mechanism underlying MSG-

induced testicular damage across studies. Increased ROS production leads to lipid peroxidation and cellular damage 

within the testes. 

Reproductive Hormonal Dysregulation: The disruption of hormonal balance due to MSG exposure is a recurring 

finding. Lower testosterone levels correlate with impaired spermatogenesis and reduced fertility potential. 

Conclusion 

In summary, monosodium glutamate has been shown to induce significant testicular toxicity in male rats through 

mechanisms involving oxidative stress and hormonal dysregulation. The evidence suggests that MSG exposure leads 

to reduced sperm quality, hormonal imbalances, and histopathological changes indicative of testicular damage. 

Furthermore, antioxidant supplementation may offer protective benefits against some of the adverse effects 

associated with MSG consumption. Given the widespread use of MSG in food products, these findings raise 

important concerns regarding its potential impact on male reproductive health. 

Effects on Female Reproductive Health 

Monosodium glutamate (MSG) can have several negative effects on female reproductive health, according to scientific studies. 

Effects on Ovaries and Uterus: 

MSG consumption can cause structural changes in the ovaries, potentially leading to female infertility. These changes include 

degenerated follicles, oocytes, and medulla with vacuoles, along with congested blood vessels5. 

MSG may impair the functions of the ovaries and uterus. Studies in rats have shown that MSG can disrupt the estrous cycle, 

decreasing the duration of proestrus, estrus, and metestrus phases while increasing the diestrus phase1. 

MSG may induce an imbalance in sex hormone secretion2. Rat studies have revealed that MSG may increase the levels of serum 
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luteinizing hormone (LH), follicle-stimulating hormone (FSH), and estradiol. 

MSG can increase oxidative stress and decrease antioxidant enzymes in female reproductive organs9. 

Other potential effects: 

MSG has demonstrated high-affinity binding to acetylcholine receptors and disrupted the normal nerve signal. 

MSG may also demonstrate good binding affinity to human estrogen receptors 

Ovarian Histopathology Structural changes in ovaries 

Monosodium glutamate (MSG) can induce structural changes in the ovaries and negatively influence female reproductive health. 

Studies indicate that MSG consumption may lead to degeneration of follicles, oocytes, and the medulla, along with congested 

blood vessels, potentially contributing to female infertility. MSG can cause structural changes, including degenerated follicles, 

oocytes, and medulla with vacuoles, along with congested blood vessels in the ovaries. 

Ovarian Histopathology and Structural Changes 

MSG's adverse effects on the ovaries include histological alterations and structural changes24. Studies in rats have shown 

cellular hypertrophy of the theca folliculi, distortion/destruction of the basement membrane separating the theca folliculi from 

the zona granulosa, and degenerative and atrophic changes in the oocyte and zona granulosa3. These changes were more 

pronounced at higher MSG doses3. Histopathological results also reveal ovarian atretic follicles, fragmented oocytes, vascular 

congestion, and vacuolated stroma6. 

Research has demonstrated that MSG induces considerable structural changes in the ovaries, including degenerated follicles, 

oocytes, and medulla with vacuoles, along with congested blood vessels4. These changes are more severe at higher doses, which 

may contribute to female infertility4. The ovaries of animals administered with MSG may be in an atresic state, with no matured 

follicles seen4. 

Oxidative Stress 

MSG can cause oxidative stress, which affects ovarian tissue, particularly the growing follicles, maturation of follicles, and 

ovulation47. The degeneration of ovarian follicles and their oocytes may result from oxidative stress caused by MSG4. MSG 

can lead to the generation of oxygen-derived free radicals and related reactive substances, which are dangerous for biological 

systems as they react with DNA, proteins, and lipids. 

Hormonal Imbalance 

MSG impairs ovarian function, potentially by augmenting the secretion of luteinizing hormone (LH) and follicle-stimulating 

hormone (FSH)1. MSG may suppress female reproductive function by impairing the functions of the ovary and uterus in rats1. 

Studies have shown that MSG can increase the levels of serum LH, FSH, and estradiol. 

Hormonal Impact Effects on estrogen and progesterone levels 

Research findings on MSG's effects on estrogen and progesterone levels present some inconsistencies. Some studies indicate 

that MSG can increase estradiol production in follicles and raise serum estrogen levels in female rats5. Other studies have 

reported a decrease in estrogen levels in MSG-treated animals. Similarly, the effect of MSG on progesterone levels varies across 

studies. Some research suggests that MSG can lead to increased progesterone levels , while other studies have found decreased 

levels. A recent study indicated that MSG had no considerable effect on either estrogen or progesterone production. These 

inconsistencies highlight the complexity of MSG's hormonal impact, which may depend on dosage, duration of exposure, and 

specific experimental conditions. 

One study showed that female rats treated with MSG (2 g/kg) for 14 days had significantly lower estrogen levels and significantly 

higher progesterone levels compared to the control group2. This suggests that MSG can disrupt the normal balance of these 

hormones. 

Possible Mechanisms 

The mechanisms by which MSG affects hormone levels are not fully understood, but several possibilities have been proposed. 

One potential mechanism is neuronal toxicity, where MSG may influence progesterone and estrogen levels. MSG's ability to 

damage nerve cells can alter the neural control of reproductive hormones3. MSG may also directly affect the hypothalamic-
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pituitary-gonadal axis, leading to reproductive homeostatic imbalance. 

MSG has demonstrated high-affinity binding to acetylcholine receptors, disrupting normal nerve signals. MSG also 

demonstrated good binding affinity to human estrogen receptors. 

Implications for Female Fertility Anovulatory infertility and related conditions 

Monosodium glutamate (MSG) consumption may affect female fertility and may play a role in anovulatory infertility and related 

conditions. 

Anovulatory Infertility and Related Conditions 

MSG can induce structural changes in the ovaries, potentially leading to female infertility4. These changes include degenerated 

follicles, oocytes, and medulla with vacuoles, along with congested blood vessels. Studies in rats have shown that MSG can 

disrupt the estrous cycle, decreasing the duration of proestrus, estrus, and metestrus phases while increasing the diestrus phase. 

This disruption can interfere with normal ovulation, contributing to anovulatory infertility4. Abnormality in ovarian function 

usually leads to anovulatory infertility. 

Histological findings in rats treated with MSG showed evidence of cellular hypertrophy and degenerative and atrophic changes 

in the ovaries. These findings indicate that MSG may have some deleterious effects on the oocytes of the ovaries and may 

contribute to the causes of female infertility. 

Mechanisms of Infertility 

MSG can cause oxidative stress, which can damage ovarian follicles and their oocytes14. MSG may also impair ovarian function 

by augmenting the release of luteinizing hormone (LH), follicle-stimulating hormone (FSH), and estradiol. This hormonal 

imbalance can further disrupt the estrous cycle and interfere with ovulation. Comparative Analysis of Studies 

Key Findings from Animal Studies Overview of significant research outcomes 

Monosodium glutamate (MSG) has been investigated for its effects on female reproductive health through various animal 

studies. These studies provide insights into how MSG may impact the reproductive functions of female animals, specifically 

focusing on the ovaries and uterus. 

Overview of Significant Research Outcomes 

Several studies have examined the effects of MSG on female reproductive health in animals, particularly rats and mice. These 

studies often involve administering MSG at varying dosages and monitoring several reproductive parameters. 

Effects on Ovaries and Uterus in Rats 

One study aimed to examine the effect of MSG on the functions of the ovary and uterus in rats12. Virgin female rats were 

administered MSG orally at dose levels of 0.8, 1.6, and 2.4 g/kgBW/day for 30 and 40 days. The researchers observed a 

significant decrease in the duration of the proestrus, estrus, and metestrus phases and an increase in the duration of the diestrus 

phase compared to the control group12. They also found a significant increase in the levels of serum luteinizing hormone (LH), 

follicle-stimulating hormone (FSH), and estradiol in the test groups. These results suggest that MSG impairs the functions of 

the ovary, potentially by augmenting the release of FSH, LH, and estradiol, promoting follicular maturation, and improving the 

biochemical mechanism for antioxidant defense12. The study also observed a significant potentiation of the force of contraction 

of the uterus, suggesting that MSG potentiates uterine contraction, possibly by stimulating estradiol sensitivity to oxytocin12. 

The study concluded that MSG suppresses female reproductive function in rats by impairing the functions of the ovary and 

uterus12. 

Effects on Growth and Reproduction in Mice 

In a study on mice, the impact of MSG on growth and reproductive performance was evaluated using 96 mice (28 males and 68 

females) divided into four groups4. The mice in the control group received no MSG, while the treatment groups received 1, 2, 

and 4 mg of a 40% aqueous solution of MSG per gram of body weight every 48 hours for six weeks4. The results showed a 

time- and dose-dependent significant influence of MSG on feed intake4. The final body weight of the control mice was 

statistically lower than those administered the medium and high concentrations of MSG4. Furthermore, the average number of 

pups decreased significantly at 2 mg of MSG/g BW compared to the control4. Dead pups were recorded from mice administered 
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2 mg of MSG/g BW4. Female mice administered 4 mg of MSG/g BW did not give birth, even when two female mice showed 

signs of pregnancy after copulation4. This study demonstrated that MSG could adversely affect feed consumption, body weight, 

and reproductive performance in mice4. 

Other Notable Findings 

MSG consumption caused severe damage to the ovaries of female Sprague-Dawley rats at higher dosages5. 

MSG may have some deleterious effects on the oocytes of the ovaries of adult Wistar rats at higher doses, potentially contributing 

to female infertility6. 

MSG exerts a positive effect on the reproductive response in goats and represents an effective nutritional supplement3. 

Supplemented animals recorded a larger number of follicles and higher intraovarian blood perfusion during ovulation.  

Human Studies and Epidemiological Evidence Brief discussion of any relevant human data 

Currently, the available search results primarily focus on animal studies, specifically those conducted on rats and mice, to 

investigate the effects of monosodium glutamate (MSG) on female reproductive health. There is a lack of human studies and 

epidemiological evidence within the provided search results. Therefore, a brief discussion of relevant human data cannot be 

provided based on the given information. 

Discussion 

Based on the provided search results, here's an interpretation of findings, synthesizing the impacts of monosodium glutamate 

(MSG) on both female and male reproductive health: 

Interpretation of Findings 

The available research indicates that MSG can have detrimental effects on both female and male reproductive systems, primarily 

based on animal studies. 

Female Reproductive Health 

MSG has been shown to impair the functions of the ovary and uterus in female rats12. Studies have demonstrated that MSG can 

induce structural changes in the ovaries, including degenerated follicles, oocytes, and medulla with vacuoles, along with 

congested blood vessels3. These changes are more severe at higher doses, potentially contributing to female infertility3. 

Histopathological results reveal ovarian atretic follicles, fragmented oocytes, vascular congestion, and vacuolated stroma6. MSG 

may also disrupt the estrous cycle and lead to hormonal imbalances, with altered levels of luteinizing hormone (LH), follicle-

stimulating hormone (FSH), and estradiol12. MSG has also been shown to cause oxidative stress in female reproductive organs5. 

Male Reproductive Health 

One study shows that an intake dose of 120 mg/kg body weight MSG could cause significant damage to the reproductive 

system7. 

Synthesis of Male and Female Reproductive Health Impacts 

MSG can cause significant damage to the reproductive system in both males and females1237. In females, MSG impairs the 

functions of the ovary and uterus, induces structural changes in the ovaries, disrupts the estrous cycle, leads to hormonal 

imbalances, and causes oxidative stress in female reproductive organ 

Limitations of Current Research Gaps in knowledge and methodological concerns 

 Research on the reproductive effects of monosodium glutamate (MSG) has been conducted primarily on animal models, 

particularly rats and mice12. While these studies provide valuable insights, there are limitations in extrapolating these findings 

directly to humans. 

Dosage and Exposure: 

Many animal studies use high doses of MSG that may not reflect typical human consumption levels5. For example, one rat study 

administered MSG at doses of 0.8, 1.6, and 2.4 g/kgBW/day1. Another study evaluated the impact of MSG on growth and 

reproductive performance in mice, administering 1, 2, and 4 mg of a 40% aqueous solution of MSG per gram of body weight 

every 48 hours for six weeks5. These dosages are significantly higher than what humans typically consume through their diet5. 
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This makes it difficult to directly apply the findings to human health. 

Route of Administration: 

The route of MSG administration in animal studies, such as oral gavage or subcutaneous injections, may differ from how humans 

are exposed to MSG through food consumption13. This difference in exposure route may affect the way MSG is metabolized 

and its subsequent impact on the reproductive system. 

Animal Models: 

Animal models may not fully replicate the complexities of the human reproductive system12. Physiological and hormonal 

differences between animals and humans can influence the response to MSG exposure. Furthermore, studies have shown that 

MSG affects the hypothalamic-pituitary-gonadal axis, which is involved in reproductive homeostatic imbalance5. 

Inconsistent Findings: 

Some research findings regarding MSG's effects on reproductive hormone levels have been inconsistent. For instance, studies 

on estrogen levels have reported both increases and decreases following MSG exposure12. These inconsistencies highlight the 

need for further research to elucidate the mechanisms by which MSG may affect hormone regulation. 

Gaps in Knowledge: 

Human Studies: There is a significant lack of human studies and epidemiological evidence to support or refute the findings from 

animal studies. More research is needed to assess the effects of MSG on human reproductive health. 

Long-Term Effects: The long-term effects of MSG exposure on reproductive function are not well understood. Most studies 

have focused on short-term exposure, limiting the ability to assess potential cumulative effects over time. 

Mechanism of Action: The precise mechanisms by which MSG may affect reproductive health remain unclear. Further research 

is needed to elucidate the pathways involved and identify potential targets for intervention. 

Individual Variability: Individual factors, such as genetics, diet, and overall health status, may influence the response to MSG 

exposure. More research is needed to understand how these factors may modify the effects of MSG on reproductive health. 

Methodological Concerns 

Study Design: Many animal studies lack rigorous controls and blinding procedures, which may introduce bias and affect the 

reliability of the results. 

Sample Size: Some studies have used small sample sizes, limiting the statistical power to detect meaningful effects. 

Outcome Measures: The selection of appropriate outcome measures is crucial for assessing reproductive health. Some studies 

may have relied on limited or insensitive measures, potentially missing subtle but important effects. 

Future Directions for Research Suggestions for further studies to clarify effects 

Monosodium Glutamate Effects on Female and Male Reproductive Health 

Monosodium glutamate (MSG) has been shown to impact reproductive health in both females and males, according to animal 

studies. 

Effects on Female Reproductive Health 

MSG has been shown to suppress female reproductive function by impairing the functions of the ovary and uterus in rats1. 

Studies have indicated the following effects: 

Ovarian and Uterine Impairment: MSG administration in rats led to a significant decrease in the duration of proestrus, estrus, 

and metestrus phases, and an increase in the duration of the diestrus phase1. 

Hormonal Imbalance: Significant increases in serum luteinizing hormone (LH), follicle-stimulating hormone (FSH), and 

estradiol levels were observed in test groups of rats1. 

Follicular Changes: MSG exposure led to an increase in the number of primary and primordial follicles, an increase in the size 

of the Graafian follicle, and a decrease in the size of the corpus luteum1. 

Oxidative Stress: MSG exposure affected antioxidant enzyme activities and decreased malondialdehyde (MDA) levels1. 

Uterine Contraction: MSG potentiated the force of contraction of the uterus1. 

Structural Changes in Ovaries: MSG induced considerable structural changes, including degenerated follicles, oocytes, and 

medulla with vacuoles having congested blood vessels in the ovaries of Sprague-Dawley rats2. These changes were more severe 
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at higher doses, which may contribute to female infertility2. 

Effects on Male Reproductive Health 

MSG has been associated with male reproductive dysfunction through various mechanisms4. 

Reproductive Toxicity: MSG can cause reproductive toxicity to male mice by damaging GnRH neurons3. 

Hormonal Imbalance: MSG exposure can reduce follicle-stimulating hormone (FSH), luteinizing hormone (LH), and 

testosterone (T) hormone levels in the reproductive system3. 

Spermatogenesis Alteration: MSG may induce spermatogenic alterations, resulting in a low sperm count, high sperm 

abnormality, reduced live sperm, and decreased sperm pH4. 

Oxidative Damage: MSG can cause increased lipid peroxidation and reduced antioxidant enzyme activities4. 

Histological Alteration: MSG can induce blood hemorrhage and distorted germ and Sertoli cells4. It has also been established 

that MSG damages male reproductive accessory organs like prostate glands and epididymis6. 

Dosages and Research Outcomes 

Female Rats: Oral administration of MSG at dose levels of 0.8, 1.6, and 2.4 g/kgBW/day for 30 and 40 days resulted in impaired 

ovarian and uterine functions1. 

Male Mice: Subcutaneous injections of MSG in neonatal mice resulted in a lower number of GnRH neurons, reduced levels of 

sex hormones, and morphological changes in the testes3. 

Male Rats: An intake dose of 120 mg/kg body weight MSG could cause significant damage to the reproductive system5. 

Future Directions for Research 

Further research is needed to clarify the effects of MSG on reproductive health. 

Long-term studies: Long-term studies are recommended to determine the relationship between glutamate-induced atresia and its 

functions2. 

Human studies: More human studies are required to confirm the effects observed in animal studies and to determine safe levels 

of MSG consumption. 

Mechanistic studies: Further research is needed to fully elucidate the mechanisms by which MSG affects reproductive hormones 

and tissues13. 

Dosage and exposure: Additional studies are needed to examine the effects of varying dosages and durations of MSG exposure 

on reproductive health5. 

 

 Conclusion 

MSG may impair female reproductive health, according to animal studies. These studies reveal that MSG can disrupt the estrous 

cycle, cause structural changes in the ovaries, and lead to hormonal imbalances14. Specifically, MSG consumption has been 

shown to decrease the duration of proestrus, estrus, and metestrus phases while increasing the diestrus phase in rats1. Histological 

findings indicate that MSG can induce considerable structural changes, including degenerated follicles and oocytes, as well as 

congested blood vessels in the ovaries4. These changes are more severe at higher doses, potentially contributing to female 

infertility34. MSG may also augment the release of luteinizing hormone (LH), follicle-stimulating hormone (FSH), and estradiol, 

promoting follicular maturation and improving antioxidant defense mechanisms1 
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