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ABSTRACT: Co-intake-related interactive-synergistic influence of artemether-lumefantrine, AL and monosodium
glutamate, MSG that separately mediated oxidative stress could be significant on the kidney actively involved in
xenobiotic detoxification and elimination. Thus, influence of AL on rats’ kidney histomorphology and antioxidant bio-
indicators following MSG-challenge was assessed. For 7 days, thirty rats (n = 5) were respectively exposed to vehicle
(distilled water), therapeutic AL (TAL), high AL (HAL), MSG, MSG plus TAL or MSG plus HAL. Significant (P<0.05)
results comparison showed highest and least (P<0.05) albumin concentration (Mg/dl) in TAL-fed (3.76+0.33) and MSG-
fed (1.88+0.70), rats. Total protein concentration (Mg/dl) in MSG-fed (4.04+2.04) and HAL-fed (4.76+1.92), rats lowered
markedly. Highest glutathione peroxidase activity (IU/L) in TAL-fed (30.74+12.46) lowered in MSG plus HAL-fed
(20.11+6.08) and MSG-fed (20.33+4.85), rats. Catalase activity (IU/L) in control was highest (4.89 + 0.26) but least (2.58
+ 1.06) in MSG-fed rats. Zinc and Magnesium concentration (Mg/dl) was respectively highest (58.99+5.10) and least
(3.48+0.31) in MSG plus HAL-fed but least (18.80+7.77) and highest (4.38+1.67) in MSG-fed, rats. Malondialdehyde
concentration (umol/ml) in MSG plus HAL-fed rats (4.04+0.67) was highest (P<0.05) and least (P<0.05) in HAL-fed rats
(1.18+0.11). Differences in superoxide dismutase activity (IU/L) were, however, non-significant (P>0.05).Rats’ kidney
photomicrographs (H&E x 400) revealed normal histo-architecture in control but varied degree of fibroplasias (TAL-
,HAL- and MSG plus TAL-fed) and necrosis with infiltrations (MSG plus HAL-and MSG-fed), rats. These demonstrated
MSG-related adversity and significant modulation response of TAL, unlike HAL, on the rats’ kidney histology and studied
antioxidant response bio-indicators.
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zinc. Earlier studies showed that MSG and AL co-
administration affected the MSG-induced effect and

Malaria caused by malaria parasites as transmitted by
mosquitoes is an environmental issue with a

significant public health burden in notably developing
countries. And, by inducing oxidative stress that
damages the causative parasite cell membrane with
consequent parasite death, artemether-lumefantrine
(AL) combats malaria (Esu, et al., 2014). Generally,
monosodium glutamate (MSG) as a choice food
flavoring condiment could be ingested along with
processed foods. However, oxidative stress
contributed significantly to MSG-related toxic effects
and eventual cellular and organ-functional damage in
animals (Onyema, et al., 2006)particularly
nephrotoxic effects as indicated by reduced renal
antioxidant defense system markers, including
malondialdehyde concentration and activities of
superoxide dismutase, SOD, and catalase, CAT(Ortiz,
et al., 2006; Paul, et al., 2012).Generally, antioxidant
defense mechanisms are mediated by enzymes (SOD,
CAT, glutathione peroxidase, GPx) and non-enzymes
(malondialdehyde, MDA, albumin, total protein and
metal enzyme co-factors, including magnesium and

could be interactively synergistic (Obi and Egbuonu,
2019; Egbuonu, et al., 2020) which if on the kidney
histomorphology and antioxidant defense apparatus
could be enormous, hence worrisome. Generally, the
kidney aside the liver is responsible for drug
metabolism or detoxification and in addition, for the
eventual drug metabolites elimination. Thus, kidneys
are highly sensitive to xenobiotic-induced toxic insults
and need to have an adaptation mechanism via
antioxidants-facilitated ~ efficient  detoxification
apparatus. An antioxidant, which functions as
reducing agents hence readily oxidized in cellular
reactions, could inhibit or even terminate oxidative
chain reactions by preventing or delaying the
production of free radicals, removing free radical
intermediates, and inhibiting the oxidation of other
molecules that could concertedly initiate chain
reactions-related cell damage (Mariyamma, et al.,
2009).For instance, glutathione peroxidase (GPx)
generally protects the organism from oxidative
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damage by either reducing lipid hydroperoxides to
their corresponding alcohols or free hydrogen
peroxide to water while superoxide dismutase (SOD)
repairs and reduces superoxide-related cell damage by
promoting the conversion of two superoxide radicals
(and other reactive oxygen species, ROS) to hydrogen
peroxide and molecular oxygen(Guy, et al,
2011).Zinc, an inhibitor of reduced nicotinamide
dinucleotide phosphate, NADPH, oxidase, catalyzes
the production of oxygen by using NADPH as the
electron donor which results in decreased generation
of ROS (Bao, et al., 2010). In addition, zinc acts as a
co-factor for important enzymes, including SOD, that
ensure efficient functioning of the antioxidant defense
system and as an inducer for the generation of
metallothionein - which is very rich in cysteine hence
an excellent scavenger of hydroxyl radical (OH"
).These warranted this study aimed at determining the
changes in Kidney histomorphology and some
homogenate antioxidant parameters of monosodium
glutamate-challenged rats co-treated with artemether-
lumefantrine.

MATERIALS AND METHODS

Sample collection: A brand of monosodium glutamate
(99.9 % purity) was bought from a daily market
whereas that of artemether-lumefntrine tablets (80:480
mg) was bought from a Pharmacy shop, in Umuahia,
Nigeria. Chemicals used in this study were essentially
as required and supplied along on purchase of the kits
manufactured by Randox Limited hence were used
without further purification. Formalin (10 %) used for
preserving the Kkidney prior to processing for
histological examination were sourced from
competent chemical dealers in Umuahia, Nigeria.

Ethical approval: In compliance with the norms of
bioethics, the general ethical principles/guidelines
emphasizing the protection and humane handling of
animals, including vertebrates, used for experimental
and other scientific purposes as
approved/recommended by the  Biochemistry
Departmental Ethical Committee of Michael Okpara
University of Agriculture Umudike, Nigeria were fully
followed throughout the experimentation
(acclimatization and exposure periods).

Animal acclimatization and exposure: The thirty (30)
male albino Wistar rats used in this study weighed 80
- 120 g and, after one week acclimatization, were
randomly assigned into six groups of five (5) rats each
and housed in metal cages under standardized
laboratory conditions (25 °C, 12-h daylight/ 12-h dark
cycle and tropical humidity). For 7 days, rats in the
various groups were respectively exposed freely to
feed (commercial growers mash, product of Top feed

limited, Sapele, Nigeria) and portable tap water in
addition to wvehicle, distilled water, (Group A),
therapeutic AL dose, TAL, (Group B), high AL dose,
HAL (Group C), intoxicating MSG dose (Group D),
MSG plus TAL (Group E), or MSG plus HAL (Group
F). The exposure was through gavages-assisted oral
cavity.  Artemether-lumefantrine overdose was
calculated as therapeutic dose of AL for 70 kg man
multiplied by 5. The administration of artemether-
lumefantrine was twice each day after 8 hrs interval
according to the prescription dosage for a 70 kg adult
and given in rats weight per volume (w/v) which was
prepared by dissolving adult dose (1 tablet containing
80:480mg) of artemether-lumefantrine in 100 ml of
distilled water as described in recent reports [5,6].
Rats’ intoxication with MSG was achieved at 8000
mg/kg body weight and by daily exposure according
to Mariyamma, et al. (2009) with slight modification
(for 7 instead of 20 days) and as supported by other
studies (Egbuonu and Oriji, 2017; Mbah and Egbuonu,
2017a; Mbah and Egbuonu, 2017b; Egbuonu and
Ekwuribe, 2017; Egbuonu and Ejike, 2017). After
exposure on the 7" day, the animals were starved
overnight, sacrificed by cervical dislocation and
dissected using surgical blades. The kidneys of the
respective rat were promptly excised and placed in
separately labeled containers. One part was rinsed in
iced-cold sucrose, and a 10 % w/v homogenate was
prepared from it using 0.15 M KCI as buffer to obtain
the supernatant sample after centrifugation (Mbah and
Egbuonu, 2017b). The other part was preserved in a
tube containing formalin prior to sectioning for
histological evaluation.

Determination of Catalase activity: Catalase (CAT.
EC 1.11.1.6) activity (IU/L) in the kidney homogenate
of the rats was determined by the method as described
by Sinha (1972)based on the principle that dichromate
in acetic acid was reduced to chromic acetate when
heated in the presence of hydrogen peroxide (H20,)
with the formation of per chromic acid as an unstable
intermediate.

Determination of Glutathione Peroxidase activity:
Glutathione peroxidase (GPx EC 1.11.1.9) activity
(1U/L) was determined by the method of Paglia and
Valentine (1967) based on the principle that
glutathione peroxidase catalyzes the oxidation of
glutathione (GSH).

Determination of Superoxide Dismutase activity:
Superoxide dismutase (SOD EC 1.15.1.1) activity
(IU/L) was determined using the method of Xin, et
al.(1991).This was based on the principle that SOD
enzyme catalyzes the conversion of two superoxides
radicals into the less toxic hydrogen peroxide and
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molecular oxygen in reactions that inhibit nitroblue
tetrazolium (NBT) reduction.

Determination of Lipid Peroxidation product,
Malondialdehyde, concentration: Lipid peroxidation
was determined by the method of Wallin, et al. (1993)
as described earlier (Egbuonu and Ezeanyika, 2012).
This was based on spectrophotometric estimation of
the level of the lipid peroxidation product,
malondialdehyde (MDA) and on the principle that
lipid degradation occurs with the formation of
malondialdehyde, MDA, which reacts with
thiobarbituric acid to form a red or pink coloured
complex which in acid solution absorbs maximally at
532nm.

Determination ~ of  Magnesium  concentration:
Magnesium concentration in the kidney homogenate
samples was estimated by the method of Farrell (1984)
based on the principle that magnesium reacts with
Calmagite in alkaline medium/solution (with selective
removal or reduction of calcium interference from the
samples (Tesfald, et al., 2004)) forming apurple-
coloured complex with colour intensity proportional to
the magnesium concentration in the sample that can be
measured using a spectrophotometer.

Determination of Zinc concentration:  Zinc
concentration in the samples was estimated by the
method of Johnsen and Eliasson (1987). This was
based on the principle that zinc forms a red coloured
chelate complex on reacting with 2-(5-Brom-2-
pyridylazo)-5-(N-propyl-N-sulfo-propylamino)-
phenol and the resultant absorbance which is
proportional to the concentration of total zinc in the
sample could be measured spectrophotometrically.

Determination of Total protein concentration: Total
protein concentration (Mg/dl) in the rats’ kidney
homogenate was determined with a protein assay kit
(Sigma Diagnostics, P 5656, Sigma, MO, USA) as in
the enclosed direction based on Buiret method and the
principle that at alkaline pH 7.0, proteins form a stable
complex with copper Il ion, Cu?*, which could be
measured spectrophotometrically at 546.

Determination of Albumin concentration: Albumin
concentration (Mg/dl) in the rats” kidney homogenate
was estimated using Bromocresol green (BCG)
according to Doumaset al. (1971) as described
recently  (Egbuonu and Ezeanyika, 2013).
Photomicrographs of the kidney sections after fixation
were with a Motic™ 9.0 megapixels compound light
microscope camera at magnification value of x 400 as
previously reported (Mbah and Egbuonu, 2017b).

Data Analysis: The numeric data as obtained in this
study were subjected to one way analysis of variance
(ANOVA) to test for difference in mean among all the
groups. Statistical package for social sciences (SPSS)
version 20.0 was used Reliable difference was
accepted as significant at P-value of <0.05 based on
Duncan’s multiple range tests. Results were expressed
as mean = standard deviation, SD (mean % SD).

RESULTS AND DISCUSSION

The result showed that, compared to control and other
groups, albumin concentration (Mg/dl) in TAL-fed
(3.76£0.33) and MSG-fed (1.88+0.70) rats was,
respectively, highest and least (P<0.05). Total protein
concentration (Mg/dl) in MSG-fed (4.04+2.04) and
HAL-fed (4.76+1.92) rats lowered markedly (P<0.05)
(Table 1).The glutathione peroxidase activity (1U/L)
was highest (P<0.05) in TAL-fed rats (30.74+12.46)
but similarly lowered (P<0.05) in MSG plus HAL-fed
(20.11+6.08) and MSG-fed (20.33+4.85) rats.
Catalase activity (IU/L) in control rats was highest
(4.89 £ 0.26) followed by that in TAL-fed rats (4.27 £
1.30) and MSG plus TAL-fed rats (4.07 + 0.82) while
the least (2.58 = 1.06) was in MSG-fed rats.
Differences in superoxide dismutase activity (IU/L) in
the various rat groups were non-significant (P>0.05)
(Table 2).

Zinc concentration (Mg/dl) was highest in MSG plus
HAL-fed  (58.994£5.10), least in MSG-fed
(18.80£7.77) but similar in HAL-fed (53.80+5.04) and
control (54.23+7.93) rats. Magnesium concentration
(Mg/dl) was least (3.48+0.31) in MSG plus HAL-fed
rats followed by that in TAL-fed (3.74+0.33), HAL-
fed (3.78+1.88) and MSG-fed (4.38+1.67) or MSG
plus TAL-fed (4.38+0.49) rats. Malondialdehyde
concentration (umol/ml) in MSG plus HAL-fed rats
(4.04+0.67) was highest (P<0.05) while that in HAL-
fed rats (1.18+0.11) was least (P<0.05) followed by
that in MSG-fed rats (1.76+0.96).

Rats’ kidney photomicrographs (H&E x 400) revealed
normal histo-architecture in control rats but
fibroplasias (TAL-, HAL- and MSG plus TAL-fed
rats) and necrosis with infiltrations (MSG plus HAL-
and MSG-fed rats) (Table 3).Rats’ kidney
photomicrographs (H&E x 400) revealed normal
histo-architecture in control rats (Figure 1) but
fibroplasias (arrow heads) that were diffused, mild and
moderate, respectively in TAL-, HAL- and MSG plus
TAL-fed rats (Figures 2, 3 and 5) and necrosis with
infiltrations that were marked and diffused,
respectively in MSG-and MSG plus HAL-fed rats
(Figures 4 and 6).
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Table 1: Changes in albumin and total protein (TP) concentration in the kidney homogenate of normal and monosodium glutamate-
intoxicated rats co-treated with artemether-lumefantrine

Groups Albumin (Mg/dl) TP (Mg/dl)
Group A (Control) 3.70+0.68 6.82+0.19
Group B (TAL-fed) 3.76+0.33 5.80+0.55
Group C (HAL-fed) 2.30+1.23 4.76+1.92
Group D (MSG-fed) 1.88+0.70 4.04+2.04
GroupE (MSG+TAL-fed) 3.70+0.31 5.84+0.37
Group F (MSG + HAL-fed) 3.46+0.42 5.90+0.75

Values of mean+SDfor n=5 rats. Difference in mean was accepted as statistically significant at P<0.05

Table 2: Changes in glutathione peroxidase (GPx), catalase (CAT) and superoxide dismutase (SOD) activity in the kidney homogenate of
normal and monosodium glutamate-intoxicated rats co-treated with artemether-lumefantrine

Groups Gpx (IU/L) CAT (IU/L) SOD (IU/L)
Group A (Control) 26.89+12.51 4.89 +0.26 11.33+0.07
Group B (TAL-fed) 30.74+12.46  4.27+1.30 10.54+0.03
Group C (HAL-fed) 20.58+11.89  3.78+2.13 11.35+0.15
Group D (MSG-fed) 20.33+£4.85 258 +1.06 10.65+0.99
Group E (MSG+TAL-fed) 22.81+13.89  4.07+0.82 11.30+0.35
Group F (MSG + HAL-fed)  20.11+6.08 3.14+0.44 10.99 £0.43

Values of mean +SD for n =5 rats. Difference in mean was accepted as statistically significant at P < 0.05

Table 3: Changes in zinc, magnesium and Malondialdehyde (MDA) concentration in the kidney homogenate of normal and monosodium
glutamate-intoxicated rats co-treated with artemether-lumefantrine

Groups Zinc (Mg/dl) Magnesium (Mg/dl) MDA (umol/ml)
Group A (Control) 54.23+7.93 5.29+0.81 3.74+0.99
Group B (TAL-fed) 48.07+7.69 3.74+0.33 3.88+0.71
Group C (HAL-fed) 53.80+5.04 3.78+1.88 1.18+0.11
Group D (MSG-fed) 18.80+7.77 4.38+1.67 1.76+0.96
Group E (MSG+TAL-fed) 34.6346.73 4.38+0.49 3.10+0.35
Group F (MSG + HAL-fed) 58.99+5.10 3.48+0.31 4.04+0.67

Values of mean + SD for n =5 rats. Difference in mean was accepted as statistically significant at P < 0.05

Changes in kidney histomorphology and some
homogenate antioxidant parameters of monosodium
glutamate-challenged rats co-treated with artemether-
lumefantrine, AL, were evaluated by standard
methods involving estimation of relevant antioxidant
bio-indicators. In particular, albumin earlier linked
with antioxidant properties (Quinlan, et al., 2004;
Guy, et al., 2011) due to its multiple ligand-binding
capacities and free radical trapping properties (Oettl
and Stauberb, 2007) was determined. And, compared
to other groups, albumin concentration in TAL-fed
and MSG-fed rats was, respectively, highest and least
(P<0.05) implying that AL particularly at therapeutic
dose could improve the albumin anabolism and bio-
function while significantly reversing MSG-induced
reduction in albumin synthesis and reduction-related
dysfunctions. In contrast, the reduction in albumin
concentration in the MSG-fed rats could be attributed
to antioxidant response-related consequential aloumin
catabolism to provide sulfur-containing amino acids
for glutathione, GSH, synthesis in the apparently
MSG-related oxidative stress in the rats. Albumin
protects cells from oxidative stress by up-modulation
of cellular GSH level via its (albumin) catabolism to
provide sulfur-containing amino acids required for the
synthesis of thiol-containing molecules including
GSH (Turel, et al., 2008). Similarly, total protein
concentration in MSG-fed and HAL-fed rats lowered
markedly (P<0.05), which suggests adverse influence

of MSG intoxication-related diminution of total
protein synthesis cum bio-functions. This could be via,
most likely, enhanced protein catabolism in apparent
support of the observation of this study on albumin
concentration and suggestions thereto.

Glutathione peroxidase activity was highest (P<0.05)
in TAL-fed rats but lowered (P<0.05) in MSG plus
HAL-fed as in MSG-fed, rats. The result could be a
pointer that AL particularly at therapeutic dose could
improve, but without exerting significant reversion of
MSG-induced diminution of, the glutathione
preoxidase-related antioxidant defense activity in,
especially MSG plus HAL-fed rats’ kidney.
Glutathione peroxidase (GPx) via its antioxidant
response activity protects organisms from oxidative
cell damage (Lubos, et al., 1997) by reducing lipid
hydroperoxides to their corresponding alcohols or free
hydrogen peroxide to water (reduced free hydrogen
peroxide) (Guy, et al., 2011). Lowered Gpx activities
indicated impaired antioxidant protection leading to
oxidative damage (Chabory, et al., 2009). And, MSG
induction of oxidative stress notably at 8000 mg/Kg
body weight has been reported (Mariyamma, et al.,
2009; Egbuonu and Ejike, 2017; Singh and Ahluwalia,
2003; Diniz, et al., 2004; Pavlovic, et al., 2002) thus
explaining the observation on GPx activity in the rats’
kidney homogenate.
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Catalase enzyme protects the cell from the toxic
effects of hydrogen peroxide by promoting the
catabolism of hydrogen peroxide into molecular
oxygen and water (Egbuonu and Ejike, 2017). In this
study, catalase activity in control rats was highest
followed by that in TAL-fed rats and MSG plus TAL-
fed rats while the least was in MSG-fed rats,
suggesting modulation response of therapeutic dose of
AL on MSG-related adversity on the catalase activity
and bio-functions in the rats’ kidney. A significantly >~

reduced catalase activity in the kidney of animals Fig 4: Photomicrograp ofGroup(MSG-fed) rats’ kidney section

following MSG administration was previously  showing marked focal area of tubular necrosis with mononuclear
reported (Paul, et al., 2012). cellular infiltrations. H&E, x 400.

. : ) Fig 5: Photomicrograph of Group E (MSG + TAL-fed) of rats’
Fig 1: Photomicrograph of Group A (control) rats’ kidney section kidney section showing moderate fibroplasia with mild
showing normal histo-architecture of renal corpuscles (RC) and mononuclear cellular infiltrations. H&E, x 400.

renal tubules (RT). H&E x 400.

Fig 6: Photomicrograph of Group F (MSG + HAL-fed) rats’

kidney section showing diffused areas of tubular necrosis with
mononuclear cellular infiltrations. H&E, x 400

Fig 2: Photomicrograph of Group B (TAL-fed) rats’ kidney section
showing diffused peritubular fibroplasias (Arrow heads). H&E, x And, the formation of reactive oxygen species, ROS,
400 in the kidney exposed to MSG was strongly associated
with nephrotoxic effects leading to cellular and organ-
functional damage in experimental animals (Ortiz, et
al., 2006).. Superoxide dismutase (SOD) repairs and
reduces superoxide-related cell damage by promoting
the conversion of two superoxide radicals (and other
reactive oxygen species, ROS) to hydrogen peroxide
and molecular oxygen (Guy, et al., 2011). Differences
in superoxide dismutase activity in the various rat
groups were non-significant (P>0.05), hence
essentially similar and negligible. This suggests
unclear-cut SOD activity response in the various rats’
Fig 3 Pho_ton_1icrograph of Grou.p C (.HAL-fed) rats’ kidney section kidney due possibly to the preclusion of SOD activity
showing fibrinous exudate obliterating the bowman’s space and among the first line of antioxidant defense response in

mild fibroplasias (Arrow heads). There was also an area of necrotic . . . .
foci. H&EF,)x 400.( ) the rats’ kidney. SOD is considered the first line of
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defense against the deleterious effect of reactive
oxygen radical species by catalyzing the dismutation
of superoxide radicals to hydrogen peroxide and
oxygen (Egbuonu and Ejike, 2017). Malondialdehyde
(MDA) results from lipid peroxidation (LPO) of
polyunsaturated fatty acids (Davey, et al., 2005),
hence serves as a good bio-indicator of oxidative stress
induction. Malondialdehyde concentration in MSG
plus HAL-fed rats was highest (P<0.05) while that in
HAL-fed rats was least (P<0.05) followed by that in
MSG-fed rats. This indicated possible synergistic
interaction of intoxicating dose of AL and MSG for
the study duration, which could elicit a spiked reversal
of apparent toleration of either (AL or MSG) along, on
the rats’ kidney MDA metabolism and bio-functions,
warranting a follow up study.

Zinc, an inhibitor of reduced nicotinamide
dinucleotide phosphate, NADPH, oxidase, catalyzes
the production of oxygen by using NADPH as the
electron donor which results in decreased generation
of ROS. In addition, zinc acts as a co-factor for
important enzymes, including SOD, that ensure
efficient functioning of the antioxidant defense
system, and as an inducer for the generation of
cysteine-rich metallothionein- an excellent scavenger
of hydroxyl radical (OH")(Bao, et al., 2010). Zinc
concentration was highest in MSG plus HAL-fed, least
in MSG-fed but similar in HAL-fed and control rats,
suggesting that AL particularly at high dose could
improve the zinc anabolism and bio-function while
significantly reversing MSG-induced reduction in zinc
synthesis and  reduction-related  dysfunctions.
Magnesiumconcentration strongly associated
withreduced cum oxidized glutathione, GSH/GSSG,
concentration balance (Anastasia, et al., 2016) as well
as the activation of the renin-angiotensin system that
induces oxidative stress (Rayssiguier, et al., 2010).
Thus, Mg concentration could serve as a bio-indicator
of oxidative stress. Magnesium concentration was
least in MSG plus HAL-fed rats followed by that in
TAL-fed, HAL-fed and MSG-fed or MSG plus TAL-
fed, rats. This may be indicating marked adversity on
the magnesium metabolism and bio-functions in rats’
kidney MSG plus high AL-exposed rats.

Histomorphologic assessment of organs complements
results of biochemical indicators of organs status and
bio-functions in determining the extent of organ
responses to agent-induced toxic influence [7, 36-39).
Rats’ kidney photomicrographs (H&E % 400) revealed
normal histo-architecture in control rats (Figure 1) but
fibroplasias that were diffused, mild and moderate,
respectively in TAL-, HAL- and MSG plus TAL-fed
rats (Figures 2, 3 and 5) and necrosis with infiltrations
that were marked and diffused, respectively in MSG-

and MSG plus HAL-fed rats (Figures 4 and 6). Similar
findings following MSG exposure in rats were
observed in earlier studies (Inuwa, et al., 2011; Tawfik
and Al-Badr, 2012; Contini, et al., 2012; Onaolapo, et
al., 2013). The tubular necrosis with mononuclear
cellular infiltration as observed in MSG-fed rats
(Group D) may have resulted as a response to severe
toxic injury while fibroplasia noted in TAL-, HAL-
and MSG plus TAL-fed rats indicated further
annealing capacity of the exposure (Kehrel, 2003)in
apparent conformity with the observation on the
determined antioxidant bio-indicators of the rats’
kidney homogenate. In all, these (the observation on
the determined biochemical parameters and
histological assessment) suggested that therapeutic
artemether-lumefantrine  dose, unlike that of
artemether-lumefantrine overdose, modulated
monosodium glutamate-related adversity on rats’
kidney histology and some homogenate antioxidant
response bio-indicators. It is important to point out that
MSG-intoxication resulted in oxidative stress
(Mariyamma, et al., 2009) and reportedly manifested
with an increase in most of the studied antioxidant bio-
indicators but in the rats’ serum (Egbuonu and Ejike,
2017). This in juxtaposition with the present
observation while seemingly quite intriguing,
probably suggests differing animal sample-specific
oxidative stress response from MSG overdose,
warranting further detailed investigations.

Conclusion: Thus, the study demonstrated MSG-
related adversity and significant modulation response
of artemether-lumefantrine therapeutic dose, TAL,
unlike artemether-lumefantrine overdose, HAL, on the
rats’ kidney histology and studied antioxidant
response bio-indicators.The intriguing apparent
differing animal sample-specific oxidative stress
response from MSG overdose muted herein, deserves
follow up, hence recommended as it could throw light
on the hitherto obscure basis for MSG toxicity.
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