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EFFECT OF LONG-TERM ADMINISTRATION OF MONOSODIUM GLUTAMATE ON BODY

WEIGHT OF RATS AND SOME INDICES OF LIPID METABOLISM
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Monosodium glutamate (MSG) is widely known as a flavor enhancer that is used in
many processed foods. In this case, permissible standards can be significantly exceeded.
Debate and research continues about the potential health effects of MSG, particularly its
relationship with obesity and metabolic disorders.

The aim of the work — to study the effect of a 30-day administration of monosodium
glutamate at a dose of 30 mg/kg body weight on the levels of glucose, triglycerides and total
cholesterol in the blood of rats, as well as its potential role in the development of obesity.
Materials and methods. The study of the effect of monosodium glutamate was carried
out on 3-month-old rats that received a 3 % aqueous solution per os daily, 1 ml at a rate
of 30 mg/kg body weight for 30 days. The control group received a standard diet without
added monosodium glutamate.

Research results. It has been found that after 1 month, in rats injected with monosodium
glutamate, body weight was 11.5 % greater than the control, and body length decreased
6.8 %. Anthropometric indicators were used to determine the body mass index of rats,
which may indirectly indicate the development of obesity. In the experimental group of
rats, this figure increased 28 % compared to the control. Changes in some parameters
characteristic of obesity were observed in the blood of animals administered orvally
with monosodium glutamate for 30 days. First of all, an increase in glucose levels was
recorded 75 %, triacylglycerides — 60 %, and total cholesterol — 25 % compared to the
control group of rats.

Conclusions. As a result of experimental studies, it has been proven that a 30-day
administration of monosodium glutamate at a dose of 30 mg/kg body weight led to
adverse effects on the level of glucose, triacylglycerides and total cholesterol in the blood
serum of 3-month-old rats. The established changes in the body mass index of animals
indicate the potential role of monosodium glutamate in the development of obesity. The
results indicate the dangers of long-term use of the dietary supplement MSG, especially
at a young age.
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BIIJIUB TPUBAJIOI'O BBEJEHHSA INTY TAMATY HATPIIO HA MACY TIJIA
YPIB TA AEAKI IOKA3SHUKHA OBMIHY JIHIAIB

B. B. bee3o

BykoBuHCBHKUI 1epkaBHU MeAM4YHHIl YHiBepcuTeT, M. YepHiBui

Inymamam nampiio, wiupoxo i0oMutl 1K RIOCUTIO8AY CMAKY, SIKULL BUKOPUCTNOBYEMbCS
6 bazamvox 00pobOneHux xapuogux npooykmax. Ilpu yvomy Oonycmumi Hopmu
Mooicyms  Oymu  3HauHo nepesuweri. IIpoooesaicylomves debamu ma 00CAIONCEHHS
wWO0O NOMEHYILHO20 GNIUGY 2TYMAMAMY HAMPIIO HA 300P08 s, 0COONUBO U020 38 30K
3 OJICUPIHHAM MA NOPYUEHHAMU OOMIHY PeYOBUH.

Mema pobomu — susuumu énug 30-0eHH020 66e0eHHs 2ymamamy Hampiio 6 003 30 me/
Ke Macu mina Ha pieeHv 2lioKo3u, mpueiiyepudie ma 3a2aibHO20 XONeCmepuny 8 Kpogi
WYpis, a maxoic U020 NOMEHYIUHY POilb Y PO3GUMK) ONCUPTHHSL.

Mamepianu i memoou. Jlocniodicenns 6naugy 2iymamamy Hampiio npoeoounu Ha
3-micsiunux wypax, wo ompumysanu 3 %-ii 60OHUL pO3uUH per 0S WoO0eHHO no 1 mu
6 pospaxyuky 30 me/ke macu mina npomsicom 30 Onie. Konmponvua epyna ompumysana
cmanoapmuull payion 6e3 000A8OK 2Iymamamy Hampiio.

Pesynemamu. Bemanogneno, wo uvepes 1 micayv y wypis, ki Ompumyeanu 2nymamam
Hampiio, maca mina 6yna 6inbulor nopigHsaHO 3 KoHmponem Ha 11,5 %, a doeocuna mina —
Menwor Ha 6,8 %. AnmponomempuuHi NOKA3HUKU BUKOPUCMOBYEAIU OJisl GUIHAYEHHS
[HOeKCYy Macu mina wypie, wo O0nocepeoKo8aHO Modice CEIOYUMU NpPO  PO3GUNIOK
oxcupinua. Y wypie docnionoi epynu yei nokasumux 30ineumeca Ha 28 % nopigHAHO
3 KoHmponem. Y kpogi meapun, AKUM NepopaIbHO GEOOUIU TYMAMAM HAMPIIO NPOMA2OM
30 onis, peccmpysanu 3pocmanns emicmy enokosu Ha 75 %, mpueniyepudie — na 60 %,
3a2anbHo20 Xonecmepuny — na 25 % nopisHsHO 3 MEAPUHAMU KOHMPOTbHOL 2PYRL.
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Bucnosku. 30-Oenne esedenns enymamamy Hampio 6 0030 30 me/xe macu mina
npu3B00ums 00 HeCHPUAMIUBO20 GNAUBY HA PIBHI 2IIOKO3U, Mpueiiyepudis i 3a2aibHo20
Xonecmepuny 8 cuposamuyi Kpogi 3-micsiunux wypie. Bcmanoeneni sminu inoexcy macu
mina meapur 8ka3yiomv Ha NOMEHYIUHY POb 2TyMamMamy Hampiio y pO36UMKY OHCUPIHHS.
Ompumani pesynomamu ceiouams npo HeOe3neyHicms MPUBANIO20 8ICUBAHHS XAPLOBOT
0obasku erymamamy Hampiio, 0CoONUBO 8 MOAOOOMY GiYi.

Introduction

Monosodium glutamate (MSG), the sodium salt of
glutamic acid, is one of the most common food additives
in the world, used to enhance taste and consumed in food
products, both at home and in public catering [1].

The use of MSG has increased significantly over the
past 30 years. Despite the fact that about 25 % of the world’s
population is sensitive to monosodium glutamate, it remains
a widely used taste enhancer by increasing the sensitivity of
the taste buds of the tongue [2]. In this case, the permissible
standards for its use can be significantly exceeded. Scientists
have proven [3, 4, 5] that long-term use is associated with
the development of a number of pathological conditions,
in particular metabolic syndrome, diabetes mellitus, liver
diseases, dyslipidemia and obesity, hypertension and other
diseases of the cardiovascular system.

Obesity is one of the most common diseases in the world,
which is characterized by excessive deposition of fat in the
body and contributes to, and in a significant part of cases
is the main cause of, the development of cardiovascular,
neuroendocrine and oncological diseases, which leads to
loss of ability to work and a reduction in life expectancy for
a significant part of the population obese patients [6].

Today, the participation of monosodium glutamate
in the obesity of the majority of people who abuse food
in fast food restaurants remains controversial. Scientists
suggest [7] that people may eat larger portions of foods
with MSG because they simply taste better. Other
evidence suggests [8] that MSG may influence the body’s
appetite-regulating signaling systems. It is known [9, 10]
that monosodium glutamate increases the sensitivity of
taste buds, which leads to addiction similar to drugs,
resulting in the formation of dependence on food that is
rich in this food additive. All this leads to a more detailed
study of the effect of this food additive on the body and
its permissible quantities that are safe for consumption.

The aim of the study

To study the effect of a 30-day administration of
monosodium glutamate at a dose of 30 mg/kg body
weight on the levels of glucose, triglycerides and total
cholesterol in the blood of rats, as well as its potential
role in the development of obesity.

Materials and Methods

The work was carried out on 90 white non-linear
sexually mature male rats weighing 120-160 g, which
were kept in vivarium conditions in compliance with the
standards of the European Convention for the Protection
of Animals, adopted by the National Congress of Ukraine
on Bioethics. Instruments used in scientific research were
subject to metrological control.

Astudy ofthe effect of monosodium glutamate was carried
out on three-month-old rats that received a 3 % aqueous
solution per os daily, 1 ml at a rate of 30 mg/kg body weight
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for one month, which corresponds to 2 g of monosodium
glutamate per person and does not have a negative effect.
The control group of animals received the same amount of
distilled water without monosodium glutamate.

Within one month, changes in the body weight were
analyzed in rats of both groups. Body length was measured
and body mass index (BMI) was calculated — this is the ratio
of body weight in grams to the square of body length in
square centimeters. After 30 days, the rats were decapitated
under light ether anesthesia, the blood was collected in test
tubes and left without an anticoagulant for at least 30 min
at 38 °C. Animal blood serum obtained by centrifugation of
whole blood at 1000 g for 15 minutes was used for research.

In the blood serum of rats, determination of the
content of glucose, triglycerides and total cholesterol was
carried out according to generally accepted biochemical
methods using standard sets of reagents [11].

Statistical processing of the results was carried out
using Student’s t-test. The difference between the control
and experimental indicators was considered significant at
p < 0.05. Data are presented as the arithmetic mean (M)
and their standard error (m): M £ m.

Research Results and Discussion

As a result of the studies, it was shown that the
introduction of the dietary supplement monosodium
glutamate for 30 days led to the development of obesity
in rats. Table 1 shows anthropometric parameters in two
groups of rats. It was found that after 1 month, the animals
that were administered monosodium glutamate had an
11,5 % increase in body weight compared to control
animals. At the same time, body length decreased 6,4 % in
the group of experimental rats that were found to be obese.

Anthropometric indicators were used to determine the
body mass index of animals, which may indirectly indicate
the development of obesity. In the experimental group of
animals that were administered monosodium glutamate,
this figure increased 28 % compared to the control.

In table 2 the biochemical parameters of the blood serum
of rats after oral administration of the dietary supplement
monosodium glutamate for one month are shown. Changes
in the content of glucose, triglycerides and total cholesterol,
characteristic of metabolic syndrome, have been established.

First of all, an increase in glucose levels was recorded
75 %, triglycerides — 60 %, and total cholesterol — 25 %
compared to the control group of rats.

The findings suggest that MSG may have significant
effects on metabolic parameters and the development
of obesity in rats. Changes in the body weight, glucose,
triglycerides, and total cholesterol indicate a potential
association between MSG intake and metabolic disorders.
To date, a number of scientists have suggested that the
properties of monosodium glutamate to cause obesity are
associated with a violation of the endocrine regulation of
the control of the feeling of satiety and insulin secretion.

Kniniyna ta excniepuMeHTansHa narosoris. 2024. T.23, Ne 1 (87)



Original research

Table 1

Anthropometric indicators of rats after 30-day oral administration of monosodium glutamate dietary
supplement, (M+m, n = 45)

Indicators Control group Experimental group
Body weight, g 110,5 + 6,25 1232 +7,02
Body length, cm 12,5+ 0,73 11,65 £ 0,76
Body mass index 0,71 £ 0,04 0,91 £0,05*

Note: * — probable difference between comparison groups, p<0.05.

Table 2

Biochemical parameters of rat blood serum during 30-day oral administration of the dietary supplement
monosodium glutamate, (M+m, n = 45)

Indicators Control group Experimental group
Glucose, mmol/l 6,20 + 0,24 10,85 + 1,30*
Triglycerides, mmol/l 1,15+ 0,15 1,84 +£0,19*
General cholesterol, mmol/l 3,53+0,18 4,41 +0,39*

Note: * — probable difference between comparison groups, p<0.05.

A number of studies [6, 8, 12] have shown that the
mechanism by which MSG causes obesity includes
the induction of hypothalamic lesions, hyperlipidemia,
oxidative stress, leptin resistance and increased
expression of peroxisome proliferator-activated receptors
gamma and alpha.

Moreover, there is evidence [9] indicating a key role
of leptin in the development of obesity. The physiological
function of which is to prevent the development of obesity
under conditions of excess food intake into the body. It
has been experimentally proven [13, 14] that in obesity,
an increase in leptin levels in the blood serum is caused
by resistance of the hypothalamus to the central action of
lipocytokine through negative feedback mechanisms or
defects in transport across the blood-brain barrier. Tissue
resistance to leptin develops gradually, activating the
growth of adipose tissue [15].

Other researchers have found [8, 16] that the
mechanism of the negative effect of monosodium
glutamate on the body is similar to the induction
of diabetes mellitus. Consumption of this dietary
supplement resulted in a decrease in pancreatic beta
cell mass, an increase in oxidative stress and metabolic
rate, a decrease in glucose transport into adipose tissue
and skeletal muscle, as well as insulin insensitivity and
a decrease in the number of insulin receptors in adipose
and muscle tissue.

Thus, both our own research results and literature
data indicate the potential role of monosodium glutamate
in the development of obesity. These results highlight the
importance of further research into the long-term effects
of MSG consumption on metabolic health and weight
regulation.

Conclusions

1. The results of experimental studies showed that
a 30-day administration of monosodium glutamate at
a dose of 30 mg/kg body weight led to adverse effects on
the levels of glucose, triglycerides and total cholesterol in
the blood serum of 3-month-old rats.

2. The established changes in the body mass index
of animals indicate the potential role of monosodium
glutamate in the development of obesity. The results
indicate the dangers of long-term use of the dietary
supplement MSG, especially at a young age.
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Prospects for further research

Further research is needed to determine the underlying
mechanisms and long-term effects of MSG consumption
on metabolic health and weight regulation.
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