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THE CURRENT ISSUES ON THE IMPACT OF MONOSODIUM GLUTAMATE FOOD

CYXT
ADDITIVE ON THE VISUAL ORGAN AND THE HUMAN BODY
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To investigate the impact of monosodium glutamate on the visual organ, specifically on the posterior segment of the eye,
and the body as a whole, as how regular consumption of such an additive can affect health over time. The analysis of scientific
data on the impact of monosodium glutamate on the retina of the eye, aimed at better understanding the potential risks and
mechanisms of action of this substance. Particular attention is given to studying the mechanisms of monosodium glutamate's
neurotoxicity, its effects on photoreceptors and retinal ganglion cells, as well as the potential long-term consequences of excessive
consumption of this food additive. Analytical research methods were used in the writing of the article. The literature data on the
use of monosodium glutamate in food products and its effects on the retina of the eye and the body as a whole have been analyzed
and summarized. Determining the degree of negative impact of the food additive on the retina will enable timely prevention and
detection of retinal damage, which, in turn, will help prevent vision loss in the patient.
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AKTYAJIbHI IUTAHHSA BILTUBY XAPYOBOI JIOBABKH I'TYTAMATY HATPIIO
HA OPTAH 30PY TA OPI'AHI3M JIIOJUHU

Mertoro poboTu Oy10 TOCTIIUTH BIUIMB TIIyTaMaTy HAaTPilO Ha OpraH 30py, 30KpeMa Ha 3a/IHilf CeTMEHT OKa, Ta OpraHi3M
y LJIOMY, a TAaKOX T€, K PEryJsipHE CIIOXKMBAHHA Takol 100aBKM MOXKE BIUIMBATH Ha 310poB’s 3 yacoM. IIpoBeneHuid aHaii3
HayKOBHX JaHHX, II0JI0 BIUIMBY IJIyTaMaTy HAaTPIrO Ha CITKIBKY OKa, IJIs KPALoro PO3yMiHHS OTEHLIHHNX PU3UKIB Ta MEXaHI3MiB
nii miel peyoBuHH. OcOOMUBY yBary NpUALJICHO BUBUCHHIO MEXaHI3MiB HEHPOTOKCHYHOCTI TIyTaMaTy HATpilo, HOro BIUIMBY Ha
(doToperienTopy Ta TaHIII03H] KIITHHHU CITKIBKH, 8 TAKOXK MOXKJIMBHM JIOBFOCTPOKOBHM HACJIiIKaM HaZAMIPHOTO CIIOKHBaHHS L€l
Xap4yoBoi 100aBKHU. Y HalMCaHHI CTaTTi BAKOPHCTOBYBAJINCS aHATITHYHI METOAM ociikeHHs. [IpoaHai3oBaHo Ta y3arajabHEHO
JIaHi JITepaTypy MO0 BUKOPUCTAHHS TIyTaMaTy HATpIlO Y Xap4OBHX MPOAYKTAX 1 HOTO BIUIMB HA CITKIBKY OKa Ta OpPTaHi3M y
1ioMy. Bu3HaueHHs CTyIeHsl HEraTHBHOTO BIUIMBY Xap4OBOi I00ABKM HA CITKIBKY J03BOJIUTH CBOEYACHO 3aIIOOIITH Ta BHSBHTH
MOIIKO/DKEHHS CITKIBKH, 1110, Y CBOIO Yepry, JONOMOKE YHUKHYTH BTPATH 30py y HalLli€HTA.

KurouoBi cioBa: riyramar HaTpilo, CiTKiBKa, ¢acTdyn, XxapdoBa H00aBKa, MyKpoBHH niabeT, BiKOBa MakyJspHa
JieTeHeparis.

The work is a part of the research project “Structural reorganization of the organs of the immune, respiratory,
alimentary and excretory systems under the influence of various exogenous factors (sodium glutamate, sodium nitrite, ethanol,
methacrylate)”, state registration No. 0121U108234.

Food additives encompass a wide range of chemical substances or natural compounds that are
added in limited quantities to food products during production, packaging, transportation or storage to
impart certain desired properties. The use of food additives in products is permitted provided that, based
on available scientific data, their use does not pose a threat to consumer health, is technologically justified,
and does not mislead the consumer.

The use of dietary supplements has been a common practice throughout human history. Even in
prehistoric times, people used a variety of herbs, vinegar, table salt, pepper, and other spices in cooking.
However, in the second half of the 20th century, the introduction of food additives became a more
systematic process in the food industry [2].

By 2019, the use of 300 food additives had been permitted in Ukraine. For example, 3,000 tons of
monosodium glutamate appear on the Ukrainian market each year [2]. It is difficult to find semi-finished
or ready-made products produced industrially that do not contain this additive. Data on the use of food
additives indicate that E621additive is used more frequently in Ukraine than in European countries [10].

Currently, diets have shifted from natural products to fast food, ready-made snacks, sweet
carbonated drinks, and low-alcohol beverages. This change has occurred due to the convenience,
accessibility, and pleasant taste of these products.

Recently, complex food additives have become widespread, as they enhance the flavor of products
and are economically efficient during their production. At the same time, they consist of combinations of
additives that serve the same or different technological purposes.
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Monosodium glutamate (E 621) is a salt of glutamic acid, a natural amino acid found in many food
products. It is one of the most commonly used food additives in the food industry to enhance flavor.

Monosodium glutamate, primarily used to enhance the natural flavor of food, works by increasing
the sensitivity of taste receptors, making the taste more pronounced and appealing [4]. This not only
improves the overall flavor profile of a dish but also allows manufacturers to mask any defects in raw
materials and restore flavors that may have been lost during storage or processing [19]. Additionally, its
stability during cooking and high solubility in water make it an invaluable ingredient in a wide range of
products [8].

Discovered in 1908 by Japanese chemist Kikunae Ikeda, this flavor enhancer quickly gained
popularity due to its ability to impart a distinctive umami taste to dishes, enhancing their appeal and flavor
quality [6].

In the food industry, monosodium glutamate is used to enhance the flavor of products. It is
particularly popular in items that require flavor enhancement, such as snacks, meat products, ready-made
soups, sauces, and frozen meals. Monosodium glutamate helps increase the appeal of low-calorie and low-
fat products, making them tastier without adding large amounts of salt or sugar.

Additionally, it is used in the production of spices and seasonings added to various dishes to
enhance flavor. Its use allows manufacturers to reduce production costs, as fewer expensive ingredients are
needed to achieve the desired taste. Monosodium glutamate is also widely used in fast food and processed
products, where maintaining a consistent taste and quality over extended periods is essential.

However, despite its widespread use, monosodium glutamate raises significant concerns regarding
potential health impacts. One of the main areas of concern is its possible effect on the central nervous
system and the visual organs, particularly the retina of the eye [12].

Monosodium glutamate is often used in combination with other food additives that also enhance
flavor and preserve products. However, the synergistic effects of different food additives can have
unpredictable health consequences.

Some studies suggest a potential increased risk of developing metabolic disorders, such as obesity,
diabetes mellitus and cardiovascular diseases, especially when monosodium glutamate is consumed in large
amounts along with other flavor enhancers and preservatives [11, 15].

For example, the combination of monosodium glutamate with high-calorie foods can increase
appetite and contribute to overeating, which raises the risk of obesity. It is known that the synergistic effect
of glutamate with other additives can amplify their impact on the body, necessitating further research to
understand all potential risks [23]. Some studies also suggest that glutamate may affect glucose and lipid
metabolism, which could have negative health consequences in the long term.

Despite its widespread use as a flavor enhancer in food products, concerns have arisen about the
potential negative effects of excessive monosodium glutamate consumption, particularly regarding retinal
health. Research has shown a connection between high glutamate intake and an increased incidence of
glaucoma. For example, studies indicate that a significant portion of the Asian population, which
traditionally consumes a diet high in monosodium glutamate, exhibits a higher prevalence of glaucoma
compared to populations with lower glutamate consumption [11]. This correlation suggests that while
monosodium glutamate enhances the flavor of food, it may also pose a risk to retinal cells, either directly
affecting the cells or indirectly impacting overall eye health.

Research has investigated the impact of monosodium glutamate on pregnant women who include
fast food and sweet carbonated drinks in their daily diet at various stages of pregnancy. It has been
demonstrated that if a pregnant woman consumes products containing monosodium glutamate, this
substance can cross the blood-brain barrier, potentially affecting the fetal nervous system and negatively
influencing the development of the visual organs [23].

The research [13, 14] report that with age, individuals become more sensitive to the effects of
monosodium glutamate, which increases the risk of developing glaucoma. Studies [7, 14] show that regular
consumption of sweets, baked goods, and sauces containing monosodium glutamate increases the risk of
developing and progressing age-related macular degeneration, as well as contributing to obesity and type
2 diabetes mellitus. Further research [7, 16] reveals that consuming fast food, frozen pizza, packaged
cookies, and energy bars containing monosodium glutamate increases the risk of vascular damage to the
eye, leading to reduced vision. Additionally, other studies [16, 22] indicate that monosodium glutamate has
a negative impact on the visual organs by causing irreversible changes in the optic nerve, leading to vision
loss and increasing the likelihood of developing glaucoma, a condition that threatens blindness.

Some studies have noted [9, 20] that systematic consumption of products containing monosodium
glutamate can disrupt hormonal balance and lead to digestive issues [9], including gastritis and stomach
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ulcers. Additionally, research [20, 21] suggests that continuous intake of monosodium glutamate may result
in disturbances in cerebral circulation and could potentially contribute to conditions such as Alzheimer's
and Parkinson's diseases.

In addition to clinical studies, experimental research has also been conducted on the effects of
monosodium glutamate on animal organisms.

The neurotoxic effects of monosodium glutamate (MSG) on the retina have been the subject of
significant scientific research, particularly in animal studies. Research in rats has demonstrated notable
results; for example, rats administered with MSG solution exhibited significant retinal thinning and those
fed a diet containing 20 % MSG experienced vision loss along with further retinal thinning [17]. This
indicates a profound impact of MSG on retinal health, possibly due to its interaction with glutamate
receptors on retinal cells. These glutamate-bound receptors reduce the ability of cells to conduct electrical
signals, which may explain the observed vision disturbances [1]. Moreover, high levels of MSG in the
intraocular fluid are implicated in retinal cell damage, leading to secondary reactions that further
compromise retinal integrity [1]. These findings highlight the potential neurotoxic effects of MSG on the
retina, underscoring the need for caution in its dietary consumption.

High doses of monosodium glutamate can cause retinal cell damage through mechanisms related
to oxidative stress and apoptosis. For instance, studies in mice have shown that injections of monosodium
glutamate lead to a significant reduction in the thickness of the inner nuclear layer (INL) and the inner
plexiform layer (IPL) of the retina. These changes suggest that glutamate may induce neurodegenerative
processes in the retina, potentially leading to vision disturbances [3, 18].

Excessive consumption of monosodium glutamate can lead to the degeneration of photoreceptors
and ganglion cells in the retina. This is associated with increased intracellular calcium levels in retinal cells,
which triggers oxidative stress and initiates the apoptosis process.

Oxidative stress occurs in the imbalance between the production of free radicals and the body's
ability to neutralize them. Monosodium glutamate can induce oxidative stress, leading to retinal cell
damage. Elevated calcium levels in cells, caused by glutamate, activate a cascade of events leading to
apoptosis, or programmed cell death. This is particularly dangerous for photoreceptors and ganglion cells
in the retina, which are crucial for the visual process [11, 15].

Studies have shown that glutamate can induce degenerative changes in these cells. For example, animal
experiments revealed that excessive consumption of monosodium glutamate leads to a reduction in the
expression of key receptors such as NMDAR2A and GIluR2, which critically affects retinal function [3, 23].

A reduction in receptor expression and retinal cell damage can lead to serious vision impairments.
For example, research has shown that glutamate can affect photoreception processes and nerve impulse
transmission. This may result in visual dysfunctions, including decreased visual acuity and other visual
anomalies [13, 18].

Retinal cell damage caused by monosodium glutamate can increase the risk of developing
degenerative diseases such as age-related macular degeneration and glaucoma. Research indicates that
chronic consumption of high doses of glutamate may contribute to the progression of these conditions due
to ongoing oxidative stress and inflammatory processes in the retina.

To fully understand the risks associated with monosodium glutamate consumption, additional
research is needed, focusing on: Long-term clinical studies in humans. Long-term clinical studies are
essential to determine the chronic effects of glutamate on the retina. These studies will help establish the
relationship between glutamate consumption and the development of degenerative eye diseases. It is crucial
that these studies include diverse population groups, such as children, the elderly, and individuals with
heightened sensitivity to this additive.

It is important to evaluate the effects of different doses of monosodium glutamate on various
population groups. This will help determine safe consumption levels for different categories of people.
Studies should consider individual metabolic variations and potential genetic factors that affect sensitivity
to glutamate.

Interactive studies with other food additives are necessary to investigate the synergistic effects of
monosodium glutamate. Such research will help understand how the combination of different additives can
impact retinal health. For example, studies might reveal that combining glutamate with other additives
enhances their harmful effects on the retina [5, 18].

Developing new diagnostic and monitoring methods is essential for detecting early signs of retinal
damage caused by monosodium glutamate. This will enable timely intervention to prevent the progression
of serious diseases. For instance, new biomarkers could be developed to detect the neurotoxic effects of
glutamate on the retina at an early stage.
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To reduce the risks associated with monosodium glutamate consumption, the following measures
are recommended:

Moderate Consumption: Consume monosodium glutamate in moderation. Avoid products with
high levels of this additive, especially those consumed regularly.

Balanced Diet: Maintain a balanced diet that includes fresh fruits, vegetables, proteins, and whole
grains. This helps reduce the need for flavor enhancers and provides essential nutrients.

Choose Natural Products: Prefer natural products without added monosodium glutamate. Check
product labels and choose those that do not contain this additive.

Further Research: Conduct long-term clinical studies on humans to more accurately determine the
impact of monosodium glutamate on retinal health. This will help develop specific recommendations for
safe levels of consumption.

Educational Programs: Implement educational programs to inform the public about the potential
risks associated with excessive consumption of monosodium glutamate and ways to mitigate these risks.
Given the existing scientific evidence, it is reasonable to be cautious with monosodium glutamate
consumption and adhere to healthy eating recommendations to mitigate potential health risks, particularly
concerning retinal health.
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The use of certain food additives can be a source of controversy due to differing views among
researchers on their potential effects. To fully understand the impact of these additives, thorough
experimental and clinical studies are needed, taking into account individual variations in human
physiology. Research conducted on both animals and humans has revealed side effects affecting the
cardiovascular, gastrointestinal and muscular systems, as well as leading to neurological disorders and the
development of glaucoma and age-related macular degeneration, particularly in individuals sensitive to
food additives.

According to scientific research, monosodium glutamate (MSG) may have neurotoxic effects on
the retina. High doses of this substance can cause damage to retinal cells through mechanisms related to
oxidative stress and apoptosis. Moreover, excessive consumption of MSG may lead to the degeneration of
photoreceptors and ganglion cells in the retina, potentially contributing to the development of degenerative
diseases such as age-related macular degeneration and glaucoma.

To fully understand the risks associated with the consumption of monosodium glutamate,
additional research is needed that should take into account the following aspects: long-term clinical studies
on humans, assessment of the impact of different doses of glutamate on various population groups,
interactive studies with other food additives, as well as the development of new methods for diagnosing
and monitoring the condition of the retina to detect early signs of damage caused by monosodium glutamate
(Frontiers).

A thorough review of all available scientific sources in leading global databases (Scopus, Web of
Science, PubMed) allows us to state that research on the effects of complex food additives on the posterior
segment of the eye is quite limited and requires further investigation.
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