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ABSTRACT

IntroducƟon: Aji-No-Moto (MSG), the wonder flavoring
agent, has been reportedly overused in all packed food
products and the cuisines being served in restaurants. This
salt effect almost all the organs of the body but the evidences
regarding its ill effects are very limited. Thus, no guidelines
are there for the safe limits of Aji-No-Moto use. In current
study we planned to analyses the histopathological effects
of Aji-No-Moto on kidney.

Methods: The study was conducted on 18 inbred adult
albino rats of either sex. The rats of control group (C)
received only standard diet with disƟlled water, low dose
test group (T1) rats received 0.5mg/kg of MSG dissolved in
disƟlled water and high dose test group (T2) rats received
1.5mg/kg ofMSG dissolved in disƟlledwater per orally for 28
days. AŌer the experimental period, the rats were sacrificed
to dissect out the renal Ɵssue which was later subjected to
histological processing and Ɵssue secƟoning.

ObservaƟons: The kidney Ɵssue secƟons of the control
group (C) revealed normal renal architecture consisƟng
of corƟcal labyrinth and medulla. The corƟcal labyrinth
consisted of glomeruli, PCT and DCT whereas the medulla
consisted of the ascending and descending limbs of loop
of henle and collecƟng ducts. On the other hand, renal
secƟons of low dose group (T1) showed focal shrinkage
of renal glomerulus and widening of the Bowman’s space.
Furthermore, these changes were more pronounced in high
dose group (T2) along with hypercellularity of glomeruli,
dilataƟon, hyperaemia and congesƟon in the intertubular
corƟcal blood vessels and mononuclear cell infiltrate.

Conclusion: Aji-No-Moto is themostwidely usedflavoring
agent whose minimal dose for use has to be evaluated. The
current study was planned to access the minimal low dose
limit of MSG for use. The results of aforemenƟoned study
revealed that even small dose of 0.5mg/kg/day is capable of
producing histopathological effects on kidney.

KEYWORDS: Aji-No-Moto (MSG), Kidney, Renal, Renal
Glomerulus.

INTRODUCTION

Flavoring agents have been the boon for the cuisines since
ages. Kombu and other seaweeds were added to food in
Japan to enhance flavor, since thousands of years ago. In
1908, a Japanese scienƟst discovered that acƟve ingredient
in Kombu is Glutamic acid. Glutamate is found in wide
variety of foods and as a result of its flavour enhancing
effects, glutamate is oŌen deliberately added to foods
usually as purified monosodium salt called as AJI-No-Moto(
MSG) ormonosodium glutamate orMSG.MSG contains 78%
glutamic acid, 22% of sodium andwater. When present in its
“free” form, not “bound” together with other amino acids in
protein, glutamate has a flavour enhancing effect in foods.
Bound glutamate, found naturally in foods, is less dangerous
because it is slowly broken down and absorbed by gut so that
it can be uƟlized by the Ɵssues, especially muscle, before
toxic concentraƟons can build up [1]. Glutamate addiƟves are
free glutamates completely unaƩached to any other protein
which are easily and quickly absorbed and cause a spike in
blood levels of glutamate. Thus, bound glutamate in diet
is not dangerous while free glutamate is dangerous. This is
because the body does not have to break down the free-form
of glutamate [2].

Industrial food manufacturers use Aji-No-Moto (MSG) as
flavour enhancer because it, balances, blends and rounds
the total percepƟon of other tastes [3]. When Aji-No-
Moto (MSG) is added to food, it provides a flavoring
funcƟon through sƟmulaƟon of orosensory receptors and by
improving palatability of meals [4]. This taste quality elicited
is called “Umami” also referred to as “Xienwei” in Chinese
or “Savoury”, “broth-like” or “meaty taste” in English or
fiŌh taste and this taste is not combinaƟon of primary taste
qualiƟes, namely, sweet, sour, salty, biƩer. Recent evidence
suggests that taste and palatability are mediated through
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specific glutamate receptors located on the taste buds and
in the stomach [5].

Apart from eliciƟng taste, Aji-No-Moto (MSG) also influ-
ences appeƟte posiƟvely and induces weight gain [6]. It is
proposed in various types of paƟents with cancer, radiaƟon
therapy and organ transplantaƟon to improve appeƟte [7]. It
is also used intravenously as an adjunct in the treatment of
encephalopathies associated with hepaƟc diseases [8].

Use of Aji-No-Moto (MSG) in food has grown in the last
30 years and is sƟll growing. Aji-No-Moto (MSG) is present
in canned prepared snacks and fast food. It is found in most
soups, salad dressings, processed meats, ice-cream, frozen
yogurt, bread and very oŌen in “low fat” and “no fat” foods
tomake up for flavour lost when fat is reduced or eliminated.
It is found in feeding products and even in infant formula.
Aji-No-Moto (MSG) is commonly used in Chinese, Thainese
and Japanese foods [9]. Their use has reached alarming
proporƟons and humans are daily exposed to these chemical
substances in their foods without defining the exact and safe
limit.

The kidney is one of the major organs that funcƟons to
remove toxic metabolites and waste products from blood
and regulates the amount of fluid and electrolyte balance
in the body [10]. Thus, kidney plays a vital role in elim-
inaƟon of many metabolic waste products resulƟng from
many xenobioƟcs, including mono sodium glutamate. MSG
causes kidney dysfuncƟon, renal oxidaƟve stress [11] and
histopathological alteraƟons in the kidney Ɵssues. In sup-
plementaƟon of effects on kidney, Aji-No-Moto (MSG) bears
a broad spectrum of side effects ranging from Chinese
restaurant syndrome to number of pathological condiƟons
like addicƟon, stroke, epilepsy, brain trauma, neuropathic
pain, schizophrenia, anxiety, depression, Parkinson’s dis-
ease, Alzheimer’s disease, HunƟngton’s disease and Amy-
otrophic lateral sclerosis [12].

Despite evidence of negaƟve consumer response to MSG,
reputable internaƟonal organizaƟons and nutriƟonist have
conƟnued to endorse MSG, and reiterate that MSG has no
adverse reacƟons in humans. The safe concentraƟon of
MSG in foods and its toxicity in humans is sƟll controversial
issue [13]. Henceforth, we planned to evaluate the effects of
low dose Aji-No-Moto (MSG) on micro anatomy of kidney
so that the inadvertent use of this flavoring agent can be
brought to a noƟce.

METHODS

Healthy Wistar Albino rats, 18 in number of either sex,
weighing between 125 – 160 gm were taken for the study.
The rats were procured from the Central Animal House of
GovernmentMedical College, Jammu. The animals were leŌ
for acclimaƟzaƟon to the laboratory condiƟons for a week
and were provided standard rodent chow/feed and water
ad-libitum during the period of experimentaƟon. Later, the
rats were randomly divided into three groups according to

block permuted randomizaƟon plan and an idenƟficaƟon
number was given to rats of each group. The rats of control
group (C) receivedonly standard dietwith disƟlledwater, low
dose test group (T1) rats received 0.5mg/kg of Aji-No-Moto
(MSG) dissolved in disƟlled water and high dose test group
(T2) rats received 1.5mg/kg of Aji-No-Moto (MSG) dissolved
in disƟlled water per orally for 28 days.

The animals were housed in polypropylene cages (4 ani-
mals per cage) with dust free rice husk as a bedding mate-
rial under laboratory condiƟons with control environment
of temperature 18 to 29ºC, humidity (30% to 70%) and 12h
light/dark cycle (16.00-18.00) as per CommiƩee for the Pur-
pose of Control and Supervision of Experiments on Animals
(CPCSEA), India, guidelines which are in accordance with
the internaƟonally accepted principles for laboratory animal
use and care. The animals were fasted overnight and were
weighed before the iniƟaƟon of the experiment; using elec-
tronic weighing scale.

AŌer the experimental period of Twenty-eight days, all
the rats were sacrificed by giving injecƟon Thiopentone
sodium, as per the guide lines laid down by the “CommiƩee
for Purpose of Control and Supervision of Experiment on
Animals” (CPCSEA). AŌer sacrificing the rats, the renal Ɵssue
was dissected out and subjected to further processing and
examinaƟon of Ɵssue secƟons.

OBSERVATIONS

CONTROL GROUP (C)

The light microscopic examinaƟon of secƟons revealed
normal architectural paƩern of renal Ɵssue organized into
corƟcal labyrinth and medullary rays. The corƟcal labyrinth
consisted of glomeruli, PCT and DCT along with the inter-
lobular blood vessels. The renal corpuscles were normal
in structure; with the glomeruli invaginaƟng the Bowman’s
capsules Figure 1 Themedullary rays were seen as elongated
regions or projecƟons of medullary Ɵssue into the cortex. In
the medulla, descending and ascending segments of loop of
Henle and collecƟng ducts were seen Figure 2.

[Figure 1 about here.]

[Figure 2 about here.]

GROUP T1
Cut secƟons of kidneys of Group T1 rats revealed that

the basic architecture of cortex and medulla was preserved,
however few histopathological changes were observed. In
the cortex of the kidneys, renal corpuscles showed shrinkage
of renal glomerulus and widening of the Bowman’s space,
which was focal i.e., appeared in some glomeruli and some
were normal. The renal tubules appeared normal with
normal lining epithelium and empty lumina Figure 3.

[Figure 3 about here.]
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GROUP T2
Cut secƟons of kidneys of Group T2 revealed vari-

able pathological changes consisƟng of shrinkage of renal
glomerulus and widening of the Bowman’s spaceFigure 4
which was focal i.e. appeared in some glomeruli and some
were normal. However, more glomeruli were involved as
compared to Group T1.

Few glomeruli showed hypercellularity, that is cellular
proliferaƟon ofmesengial or endothelial cells and infiltraƟon
of inflammatory cells suggesƟve of increase in lobulaƟon
of glomerular tuŌ Figure 5. DilataƟon, hyperaemia and
congesƟon in the intertubular corƟcal blood vessels were
seenFigures 5 and 6 .Mononuclear inflammatory cells
infiltrated in the intersƟƟal Ɵssues in few areas Figure 6. The
medulla showed normal cytoarchitecture.

[Figure 4 about here.]

[Figure 5 about here.]

[Figure 6 about here.]

DISCUSSION

Aji-No-Moto (MSG) being the most widely used flavoring
agent; balances, blends and rounds the total percepƟon
of other tastes. It provides a flavoring funcƟon through
sƟmulaƟon of orosensory receptors and by improving
palatability of meals. Recent evidences suggest that taste
and palatability are mediated through specific glutamate
receptors located on the taste buds and in the stomach.
In view of taste enhancing capability, the use of Aji-No-
Moto (MSG) has increased dramaƟcally over past 30 years
without realizing the safety profile of the salt. So, the
current study was planned to drag the aƩenƟon of general
populaƟon regarding the histopathological effects of Aji-No-
Moto (MSG) on one of the vital organs i.e., kidney which is
responsible for excreƟon of all the toxins from our body.

Histopathological changes of kidney revealed in current
study that there was shrinkage of glomerulus and widening
of bowman’s space which was focal and was present in both
Group T1 and Group T2 rats with frequency more in Group
T2 rats. This finding was in concordance with the findings
obtained in various studies in past [13–16], though the dose
given in past studies was higher than current study. Renal
Ɵssues of Group T2 rats also showed focal mononuclear
inflammatory cell infiltraƟon in the intersƟƟal Ɵssues which
was posiƟvely supported by evidence derived from [4, 15, 17].

DegeneraƟon of renal cell nuclei observed by [14] and
necroƟc lesions in the epithelial lining of renal tubules
observed by [4, 17] were not evidenced in the current study.
These dissimilariƟes can be aƩributed to the higher dose of
Aji- No-Moto used in those studies of the past. Furthermore,
the cause of the renal toxicity can be associated with the
oxidaƟve stress caused by Aji-No-Moto (MSG). [18]

CONCLUSION

Flavoring agents like Aji-No-Moto (MSG) have been inad-
vertently used in various cuisines, packed food, baby food
and other types of food. The manufacturers even some-
Ɵmes do not indicate it on the label and just describe it as
“Flavoring Agent” or “hydrolysed vegetable protein.” Thus,
resulƟng into no check on the quanƟty of the salt being
used. Although several internaƟonal organizaƟons and gov-
ernment insƟtuƟons have declared MSG safe for consump-
Ɵon, yet certain studies on experimental animals have con-
firmed toxic effect of MSG in different organs. The present
studywas designed to elucidate the histopathological effects
of Aji-No-Moto (MSG) on renal Ɵssue of adult albino rats in a
dose dependent manner so that we are able to conclude the
minimal safe limits of Aji-No-Moto to be consumed daily.

The results of our study concluded that daily consumpƟon
of Aji-No-Moto even at low doses is capable of producing
histopathological changes in kidney. These changes, though,
focal can become generalized on high dose exposure to Aji-
No-Moto. These changes occurred in kidney as kidney is the
man organ for detoxificaƟon and excreƟon of such kind of
xenobioƟcs resulƟng into oxidaƟve stress. In view of above
menƟoned observaƟons of current study, it is advised that
the safe limits for the ingesƟon of this substance by humans
should be reviewed.

REFERENCES

1. Blaylock RL. Excitotoxins: The taste that kills. Santa Fe
1st Ed. New Mexico: Health Press ; 1994,.

2. Populin T, Moret S, Truant S, Conte LS. A survey on
the presence of free glutamic acid in foodstuffs, with
and without added monosodium glutamate. Food
Chemistry. 2007;104(4):1712–1729.

3. Lölinger J. FuncƟon and importance of glutamate for
savory foods. J Nutr. 2000;130.

4. Dixit SG, Rani P, Anand A, Khatri K, Chauhan R, Bharihoke
V. To study the effect of monosodium glutamate on
histomorphometry of cortex of kidney in adult albino
rats. Renal failure. 2014;36(2):266–70.

5. Nelson G, Chandrashekar J, Hoon MA, Feng L, Zhao
G, Ryba NJ. An amino-acid taste receptor. Nature.
2002;416:199–202.

6. Rogers PP, Blundell JE. Umani and appeƟte: Effects of
Monosodium glutamate on hunger and food intake in
human subjects. Physiol Behav. 1990;48(6):801–805.

7. Kulkarni AD, Sundaresan A, Rashid MJ, Yamamoto S.
ApplicaƟon of diet-derived taste acƟve components for
clinical nutriƟon: perspecƟves from ancient Ayurvedic
medical science, space medicine, and modern clinical
nutriƟon. Curr Pharm Des. 2014;20:2791–96.

PerspecƟves in Medical Research | January- April 2022 | Vol 10 | Issue 1 22

www.pimr.org.in


Syed et al www.pimr.org.in

8. Schaumburg HH, Byck R, Mashman JH. Monosodium
L-glutamate: Its pharmacology and role in the Chinese
restaurant syndrome. Science. 1969;16(3):826–854.

9. Ikeda K. On the Taste of the Salt of Glutamic Acid.
Proceedings of 8th InternaƟonal Congress of Applied
Chemistry. 1917;38:147–147.

10. Adverse effects of monosodium glutamate on liver and
kidney funcƟon in adult rats and potenƟal protecƟve
effect of vitamin C and E. Food and Nutr Sci.
2012;3:651–59.

11. Sharma A, Wongkham C, PrasongwaƩanav, Boonnate P,
Thanan R, Reungjui S. Proteomic analysis of kidney in
rats chronically exposed to Monosodium. PLoS ONE.
2014;9(12):116233–116233.

12. Samuels A. The toxicity/safety of processed free glu-
tamic acid (MSG): A study in suppression of informaƟon.
Accountability in Research Overseas Publishers Associa-
Ɵon. 1999;6(4):259–310.

13. Beyreuther K, Biesalski HK, Fernstrom JD, Grimm P,
Hammes WP, Heinemann U. Consensus meeƟng:
monosodium glutamate-an update. Eur J Clin Nutr.
2007;61(13):304–317.

14. Onaolapo AY, Onaolapo OJ, Mosaku TJ, &amp;abiodun
AO, O. A Histological study of the hepaƟc and renal

effects of sub chronic low dose oral monosodium
glutamate in swiss albino mice. BriƟsh J of Medi & Med
Res. 2013;3(2):294–306.

15. Sandharbh K, &amp;bhoopendra KNK. EvaluaƟon of
monosodium glutamate induced nephrotoxicity in adult
wistar albino rats. World J of Pharm and Pharmaceu Sci.
2015;4(4):846–62.

16. Singh BR, Ujwal G, Reddy AK. Histological changes
in kidneys of adult rats treated with monosodium
glutamate: A light microscopic study. Int J Med Res
Health Sci. 2015;4(1):1–6.

17. Dixit SG, Rani P, Anand A, Khatri K, &amp;bharihoke
VCR. To Study the effect of Monosodium Glutamate on
Histomorphometry of Cortex of Kidney in Adult Albino
Rats. Renal Failure. 2014;36(2):266–70.

18. Egbuonu A, Oriji SO. Pulverized Magnifera Indica
(Mango)seed kernel miƟgated monosodium glutamate
intoxicated rats’ kidney histology and bio funcƟons. J
NutriƟon Health Food Sci. 2017;5(2):1–7.

How to cite this arƟcle: Syed M, Shangloo P, Gupte
B, Gupta S. Effect Of AJI-NO-MOTO On Kidney Of
Adult Albino Rat: A Histopathological EvaluaƟon.
PerspecƟves in Medical Research. 2022;10(1):20-23
DOI: 10.47799/pimr.1001.04

23 PerspecƟves in Medical Research |January- April 2022 | Vol 10 | Issue 1

www.pimr.org.in
10.47799/pimr.1001.04


www.pimr.org.in Syed et al

LIST OF FIGURES

1 Photomicrograph of secƟon of kidney of control group C showing renal cortex with renal corpuscle (A) and
renal tubules (B). (H&E stain 100X) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

2 Photomicrograph of secƟon of kidney of control group C showing renal medulla with renal tubules(A) (H&E
stain 100X). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

3 Photomicrograph of secƟon of kidney of experimental group T1 showing shrunken glomerulus (A),
increased Bowman’s space (B) and normal renal tubules with empty lumen (C) (H&E stain 100X). . . . . . 27

4 Photomicrograph of secƟon of kidney of experimental group T2 showing shrunken glomerulus(A),
increased bowman’s space (B) and tubular atrophy (C).(H&E stain 400X) . . . . . . . . . . . . . . . . . . . 28

5 Photomicrograph of kidney of experimental group T2 showing vascular dilataƟon and congesƟon (A) and
lobular accentuaƟon (B). (H&E stain 400X) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

6 Photomicrograph of secƟon of kidney of experimental group T2 showing mononuclear infiltrate (A) and
vascular dilataƟon and congesƟon (B). (H&E stain 400X) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

PerspecƟves in Medical Research | January- April 2022 | Vol 10 | Issue 1 24

www.pimr.org.in


Syed et al www.pimr.org.in

Figure 1: Photomicrograph of secƟon of kidney of control group C showing renal cortex with renal corpuscle (A) and renal
tubules (B). (H&E stain 100X)
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Figure 2: Photomicrograph of secƟon of kidney of control group C showing renal medulla with renal tubules(A) (H&E stain
100X).
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Figure 3: Photomicrograph of secƟon of kidney of experimental group T1 showing shrunken glomerulus (A), increased
Bowman’s space (B) and normal renal tubules with empty lumen (C) (H&E stain 100X).

27 PerspecƟves in Medical Research |January- April 2022 | Vol 10 | Issue 1

www.pimr.org.in


www.pimr.org.in Syed et al

Figure 4: Photomicrograph of secƟon of kidney of experimental group T2 showing shrunken glomerulus(A), increased
bowman’s space (B) and tubular atrophy (C).(H&E stain 400X)
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Figure 5: Photomicrograph of kidney of experimental group T2 showing vascular dilataƟon and congesƟon (A) and lobular
accentuaƟon (B). (H&E stain 400X)
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Figure 6: Photomicrograph of secƟon of kidney of experimental group T2 showing mononuclear infiltrate (A) and vascular
dilataƟon and congesƟon (B). (H&E stain 400X)
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