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Abstract:The objective of the present study is to evaluate the effect of food additives as aspartame (ASP) and
monosodium glutamate (MSG) either individually or in combination on antioxidant parameters of adult male
albino rats. Superoxide dismutase (SOD) and catalase (CAT) activitiesintheliverwere significantly increased in
rats of the most treatedgroupsofthe tested food additives. Malonaldehyde (MDA) and glutathione (GSH)
contents in the liver showed significant reduction in MSG,ASP+MSGand ASP treatedgroupscompared to the
control, respectively.The lone administration of ASP and MSG induced marked decrease in the kidney MDA
content, compared to the control group. ThekidneyGSH content was significantly decreased only in ASP+MSG
treated group compared to control.The kidney CAT activitywas significantly increased in case of rats given
mixture of ASP and MSG, while it was not affected in the rest of groups. Positive significant correlation
coefficient (r= 0.908) between kidney CAT and MDA was observed only for ASP treated group. BrainSOD, CAT
and MDA and kidney SOD levels were not varied statistically from the control due to food additives
consumption. On contrary,the brain SOD activity was significantly inhibited from the control after
treatmentwith MSG. Therefore, the consumption of the tested food additives induced harmful changes in the
antioxidant status of the rat. So, its consumption should be restricted.
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I.  Introduction

Food additives are used to improve food quality such as color, taste or appearance (Duffy
2002;Chaudhary 2010).Aspartame is one of food additive that most widely used as sweeteners, discovered in
1965, it is produced commercially from two amino acids, L-aspartic and L-phenyl alanine (Wardlaw and
Kessel2002).1t is permittedin Egypt since 1981 (Ismail and EI-Gabry1996 ;Abdallah 2002).However, food and
drug administration (FDA) presented a warning label regarding the potential toxicity of aspartame in patients
with phenylketonuria and liver diseases (Duffy 2002). The accepted daily intake recommended by the FDA is
50mg/kg body weight/day (Leon et al. 1989).

Monosodium Glutamate (MSG), is the sodium salt of naturally occurring non-essential amino acid L-
form of glutamic acid, constitutes about 20% of total amino acids found in natural protein source (Gehaet al.
2000). MSG is one of the world's most extensively used food additives, which is ingested as part of
commercially processed food (Husarova and Ostalmikova 2013).MSG serves as an energy source for certain
tissues and as a substrate for glutathione synthesis. Excessive consumption of MSG may cause many symptoms
as brain damaging potential, stunted skeletal development, behavioral aberration, neuro-endocrine disorders, and
hyperglycemia (Gehaet al. 2000).

The oxidative stress elicited by aerobic metabolism, is a generator for animal and human cells to
develop a pervasive antioxidant defense system, which consists of superoxide dismutase (SOD), catalase (CAT),
glutathione peroxidase (GPx) and glutathione reductase together with a number of low molecular-weight
antioxidants such as ascorbate, a-tocopherol and glutathione (GSH), cysteine, thioredoxin, vitamins, etc.
(Fridovich 1997; Halliwell and Gutteridge 1999). Abhilashet al. (2011) showed that the activity of reduced
glutathione (GSH) was significantly reduced in the liver of rats received aspartame, but no significant changes
were observed in (SOD) and catalase (CAT) activity.On the other handMourad (2011) found that daily oral
administration of ASP (40 mg/kg) for 6 weeks induced oxidative stress in the liver and kidney of male albino
rats with concomitant increased SOD activity and reduced GSH content in the liver tissue. Prokicet al.

DOI: 10.9790/2402-1303035662 www.iosrjournals.org 56 | Page



Aspartame and monosodium glutamate disturb antioxidant status of male albino rat

(2015)reported that chronic ASP administration to rats, caused enhancement in the concentration of reduced
GSH and the activity of CAT, which is an indication of oxidative stress in erythrocytes. It also induced a
significant increase in the activity of SOD, glutathione peroxidase levels (GPx), and CAT activity (Ashoket al.
2015).While Saleh (2015)andFinamoret al. (2017)found that there was a decrease in GSH levels induced by
long-term consumption of the artificial sweetener. Lebdaet al. (2017)found that rats treated with ASP showed
significant increase in the hepatic MDA concentration, significant decrease, in the hepatic GSH concentration,
CAT and SOD in rats that received ASP, compared to control.

El-Sabaghetal. (2014) showed that there are pathological changes in the brain of rat increased from
mild to severe by increasing the concentration of MSG which led to damage of the brain cells. Abdel-Reheimet
al. (2014) found that there is a decrease in CAT, GSH, and SOD in liver and kidney of MSG treated rats. Some
investigators reported that ingestion of MSG induced oxidative stress and halt the antioxidant
defense(Okwudiriet al. 2012; Abdel-Reheimet al. 2014; El-Sabaghetal. 2014; Ashok et al. 2015;Tawfeket al.
2015).

The available data exploring the antioxidant defense of rat given ASP and MSG at or below the
acceptable daily intake is insufficient. Furthermore, that of their combination is unavailable. Therefore, the
present work was carried.

Il. Materials and Methods
1. Experimental Animals:

The present study was carried out on adult male albino rats, (weighing 120+10g). The animals were
obtained from Helwan Farm of Egyptian Organization for Vaccine and Biological Preparations. They were
acclimatized for 10 days in well-ventilated room under controlled laboratory conditions. After that, rats were
randomly divided into 4 experimental groups (5 in each) and supplied with diet and water ad libitum. Animals
were handled in the laboratory following the standard principles of laboratory animal care (NIH 1985)

2. Experimental groups and tissue sampling: -
Group | (control group): rats in this group received a daily oral dose of 1ml of distilled water for one month.

Group 11 (ASP treated group): rats in this group received a daily oral dose of ASP 0.13 g (dissolved in 1ml of
distilled water) per kg of body weight for one month.

Group 11 (MSG treated group): rats in this group received a daily oral dose of MSG 0.13 g (dissolved in 1ml
of distilled water) per kg of body weight for one month.

Group 1V (ASP+MSG treated group): rats in this group received a daily oral administration of ASP 0.13 g +
MSG 0.13 g (dissolved in 1ml distilled water) per kg of body weight for one month.
The examined food additives structure and sources were described earlier in EI-Ezabyet al. (2018).At the end of
the experimental period, rats were fasted overnight. The animals of each group were anaesthetized by ether
inhalation and then blood samples were collected in dry glass tube using a syringe. Serum was separated by
centrifugation at 3000 rpm for 15 min, and thenit was stored at -20 °C until analysis.

3. Determination of antioxidant parameters:

Liver, kidneys and brain were removed from dissected rats. Two hundred and fifty mg of each tissue was kept in
1 ml of phosphate buffer saline (PBS) and homogenized by using homogenizer, then centrifuged by using
cooling centrifuge (at -4°C, and 10000 rpm), then supernatant was removed for antioxidant parameters
determination.

Determination of superoxide dismutase (SOD, U/g) activity was determined according to Nishikimiet
al. (1972) by using SOD Biodiagnostik and Research Reagent Colorimetric Method Assay Kit.Determination of
reduced glutathione (GSH, mg / tissue) content was determined according to Beutleret al. (1963), using GSH
Biodiagnostik and Research Reagent Colorimetric Method Assay Kit.Determination of catalase (CAT, U / g)
activity was determined according to Aebi (1984) using CAT Biodiagnostik and Research Reagent Colorimetric
Method Assay Kit.Determination of Lipid Peroxide Malondialdehyde (MDA, nmol / g fresh tissue) activity was
determined according to Ohkawaet al. (1979) using MDA Biodiagnostik and Research Reagent Colorimetric
Method Assay Kit.

5. Statistical analysis

The data expressed as mean + SE.It was analyzed using analysis of variance (ANOVA) followed by Duncan’s
multiple range test (Duncan 1957).Pearson correlation coefficient was computed between every two parameters.
Differences were considered significant at P < 0.05. All statistical analysis was done using SPSS software
version (V20)
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I11. Results

3.1.Antioxidant parameters in liver

Rats treated with either ASP or MSG showed significant increase in liver SOD activity and non-
significant increase for their combination compared to control table (1). Treatment with ASP showed non-
significant decrease in liverMDAIlevel, but treatment with MSG and the mixture of ASP+MSG showed
significant decreases in its content compared to control. Treatment with ASP showed significant decrease in
GSH content compared to control and non-significant differences in other treated groups. The data of CAT
activity in the liver showed that all treated groups have significant enhancement over the control value(table 1).
The data tabulated in table (2) showed no correlation between the tested parameters in the liver tissue.

3.2.Antioxidant parameters in the kidney

The data of antioxidant parameters in the kidney of rats exposed for one-month to oral administration
of the examined food additives were presented in table (3). For SOD activity in the kidney, all treatments
induced non-significant changes from the control. ASP and MSG treated groups exhibited significant decrease
in MDA content (maximum difference was -47.14% from the control) while the ASP+MSG combinations have
non-significant decrease. Treatment with either ASP or MSG caused non-significant decrease for GSH content.
Compared to control group, significant decrease in its content was recorded for ASP+MSG treated group.
Catalase activity (CAT) was not obviously affected in rats given ASP or ASP+MSG. While the treatment with
MSG showed significant rise of CAT (being 172.96% over the control value (table 3). Worthy to mention that
kidney CAT x MDA was high proportionally correlated (r = 0.908) for ASP treated rat.The rest of parameters
showed non-significant correlation (table 4).

3.3. 3.Antioxidant parameters in the Brain

Brain SOD, CAT activities and MDA contentshowed that treatment withthetested food additives
caused non-significant fluctuations compared to control, table (5). But rats treated with MSG showed significant
decreased values in the tested parameters compared to control and other treated groups. The data highlights that
all treated groups (ASP, MSG and ASP+MSG) showed significant increase in GSH content compared to
control. Its maximal increase was recorded for MSG treated group (table 5), being 128.09% over the control
value. Pearson correlation coefficient presented in table (6) showed weak correlation between all the tested
parameters for all tested groups.

IV. Discussion

The animals during their life exposed to various stressors. Some of them generate free radicals, reactive
oxygen species (ROS). In order to prevent the potential effects of ROS, organisms have evolved multiple
systems of antioxidant defense including both enzymatic and non-enzymatic strategy, and are essential for the
cellular metabolism and function (Mates 2000).

In regards to the control, the present study revealed significant increase in SOD and CAT activities in
the liver for rats treated with the examined food additives. The increased CAT activity recorded for MSG may
be an indication of oxidative stress(Tawfeket al. 2015). On the other side, the liver reduced GSH and MDA
contents showed significant reduction for rats treated with ASP and MSG and their combination, compared to
the control, respectively. The reduction of antioxidant metabolites (GSH and MDA in rat as an effect of food
additives was previously recorded (Anwar and Mohamed 2010; Abdel-Reheimet al. 2014;Finamoret al. 2017).In
contrast, enhanced MDA was reported for rat given food additives (Tawfeket al. 2015).Lipid peroxidation is a
major indicator of oxidative damage initiated by ROS and causes impairment of membrane function
(Selvakumaret al. 2006). It was explained that MDA level is increased as a product of lipid peroxidation
occurred by ROS action on lipids of cellular membrane (Amin et al. 2010). The disturbed oxidative stress
biomarkers in the liver tissue reported in the present study are an indication of liver impairment.

Although some information is available on the aspartame induced toxicity at various levels (Christian
et al. 2004;Simintziet al. 2007), the studies on the effect of long-term oral exposure of aspartame on liver
antioxidants are insufficient. Moreover, most of studies on aspartame have been carried out to understand the
mechanisms of neurotoxicity (Christian et al. 2004;Tsakiriset al. 2006;Simintziet al.2007; Bergstrom et al. 2007)
and cancer (Soffritti et al. 2006; Gallus et al. 2007). Aspartame-induced liver inflammation and necrosis is
associated with GSH depletion and a decrease in glutathione peroxidase and glutathione reductase activities
(Abhilashet al. 2011). Aspartame also provokes adrenal cell apoptosis in vitro(Horioet al. 2014) and brain
apoptosis in vivo(Ashok and Sheeladevi 2014).

Hence, GSH depletion and changes in GSH-related enzymes are considered main features linked to
aspartame-induced oxidative stress and injury (Finamoret al. 2014; Ashok and Sheeladevi 2014;Prokic et al.
2015). Moreover, methanol may cause oxidative stress and is considered the major contributor to ASP toxicity
upon  administration  (Abdel-Salam et al. 2012;Finamoret al.2014 ;Choudhary and Devi
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2016).Subchronicconsumption of aspartame significantly increased lipid peroxidation products in the brain,
liver, and kidneys with a concomitant depletion of enzymatic (GST, GPx, SOD, and CAT) and non-enzymatic
(GSH) antioxidant levels (Adaramoye and Akanni 2016). This finding was consistent with the result of the
present study, explaining another mechanism of hepatic damage induced by aspartame other than lipid
alterations. Alwaleedi(2016) reported that a 60-day aspartame treatment significantly increased lipid
peroxidation with a remarkable reduction in antioxidant status in the liver and kidney tissues of rats. Aspartame-
induced oxidative stress may be attributed to its methanol content, a hallmark of aspartame toxicity
(Parthasarathyet al. 2006; Castro et al. 2002), and the free radicals produced during aspartame metabolism that
cause lipid peroxidation and depletion of antioxidant enzymes (Adaramoye and Akanni 2016).

The present study recorded elevated activities of SOD and CAT in kidney of rat treated with the tested
food additives. Similar results were reported by Tawfeket al. (2015).Also, the recorded data highlighted
reduction in renal MDA and GSH, which are an indication of renal oxidative damage induced by food additives.
Such harmful effect was previously recorded by Tawfik and Al-Badr (2012). The extent of oxidative stress-
induced damage depends not only on the nature and amount of ROS involved but also on the duration of ROS
exposure and ROS scavengers (EI-Tohamy 2012).

The recorded data in the present undertaken indicated significant reduction of brain SOD activity for
rat treated with MSG compared to the control. The brain GSH content showed significant increase in all treated
groups compared to the control. These significant changes of the antioxidant biomarkers reflect the generation
of the oxidative stress in the brain. This is in agreement with those reported by Ashok et al. (2015) for ASP.

Oxidative stress is the general phenomenon of oxidant exposure and antioxidant depletion, or oxidant-
antioxidant balance (Bidlack and Lancaster 1998). The central nervous system is vulnerable to free radical
damage because of brain's high oxygen consumption, its abundant lipid content, and the relative paucity of
antioxidant enzymes as compared with other tissues. Tawfeket al. (2015)foundthatsignificant increase in MDA
and lipid peroxidation could also be due to the increases in the blood glutamate and glutamine, which are
reported to favor lipogenesis. Glutamate is poorly transported across cell membranes and could accumulate
intracellular, altering the redox state of the cell. In this altered redox state, the cell favors lipid synthesis and
tends to shut down lipolysis. The increased level of glutamate increases the concentration of glutamine, which
may cause toxicity in various organs of body, especially brain.

V. Conclusion
The present study concluded that administration of ASP and MSG either individually or in combination
caused oxidative stress and weekend the antioxidant potentiality of rat body. It also explores the potentiality of
the ASP and MSG mixture to induce interactive toxicity. So, the present study recommend staying away from
using MSG and ASP in our foods.
Conflict of Interest: The authors declare that no conflict of interest related to this article.

References

[1]. Abdallah 1ZA (2002) Physiological changes induced by long term administration of saccharin compared with aspartame to male
albino rats. The Egypt JHosp Med 8: 70-81.

[2]. Abdel-Reheim ES, Abdel-Hafeez HA, Mahmoud BM, Abd-Allah EN (2014) Effect of food additives (Monosodium Glutamate and
Sodium Nitrite) on some biochemical parameters in albino rats. Int J Bioassays3(08):3260-3273.

[3]. Abdel-Salam OME, Salem NA, Hussein JS (2012) Effect of Aspartame on Oxidative Stress and Monoamine Neurotransmitter
Levels in Lipopolysaccharide-Treated Mice. Neurotox Res 21(3): 245-255.

[4]. Abhilash M, Paul MVS, Varghese MV, Nair RH (2011) Effect of long term intake of aspartame on antioxidant defense status in
liver.Food ChemToxicol49: 1203-1207.

[5]- Adaramoye OA, Akanni OO (2016) Effects of long-term administration of aspartame on biochemical indices, lipid profile and
redox status of cellular system of male rats. J Basic ClinPhysiolPharmacol 27:29-37.

[6]. Aebi H (1984) Catalase in vitro.Method Enzymol105: 121-126.

[7]. Alwaleedi S (2016)Alterations in antioxidant defense system in hepatic and renal tissues of rats following aspartame intake. J
ApplBiolBiotechnol 46-52.

[8]. Amin KA, Abdel Hameid H, and AbdElsttar AH (2010) Effect of food azo dyes tartrazine and carmoisine on biochemical
parameters related to renal, hepatic function and oxidative stress biomarkers in young male rats. Food ChemToxicol 48: 2994-2999.

[9]. Anwar MM, and Mohamed NE (2010) Impact of Flax Seed and Canola Oils Mixture Supplementation on The Physiological and
Biochemical Changes Induced by Monosodium Glutamate in Rats. JRadiatResApplSci 3(3): 943-964.

[10].  Ashok I and Sheeladevi R (2014) Biochemical responses and mitochondrial mediated activation of apoptosis on long-term effect
of aspartame in rat brain. Redox Biol2 :820-831.

[11].  Ashok I, Rathinasamy S, andDapkupar W (2015) Acute effect of aspartame-induced oxidative stress in wistar albino rat brain. J
Biomed Res 29(5):390-396.

[12].  Bergstrom BP, Cummings DR, Tricia A, Skaggs (2007) Aspartame decreases evoked extracellular dopamine levels in the rat brain:
an in vivo voltammetry study. Neuropharmacology 53: 967-974.

[13].  Beutler E, Duron O, Kelly MB (1963) Improved method for the determination of blood glutathione.J Lab Clin Med61 : 822-888.

[14]. Bidlack RW, Lancaster PA (1998) Food Toxicology. Technomic.Phytochemicals a new paradigm (M).Food Toxicol 279.

[15]. Castro GD, Costantini MH, Delgado DE,Layno AM, Castro JA (2002) Rat liver microsomal and nuclear activation of methanol to
hydroxymethyl free radicals. ToxicolLett 129:227-36.

DOI: 10.9790/2402-1303035662 www.iosrjournals.org 59 | Page


https://link.springer.com/journal/12640/21/3/page/1

Aspartame and monosodium glutamate disturb antioxidant status of male albino rat

[16].
[17].

[18].
[19].
[20].
[21].

[22].
[23].

[24].

[25].

[26].
[27].

[28].

[29].
[30].

[31].
[32].

[33].
[34].

[35].
[36].
[37].
[38].
[39].
[40].
[41].
[42].
[43].
[44].
[45].

[46].
[47].

[48].

[49].
[50].
[51].

[52].

Chaudhary NK (2010) Food Additives. Bibechana 6: 22-26.

ChoudharyAK, and Devi RS (2016)Effects of aspartame on hsp70, bcl-2 and bax expression in immune organs of Wistar albino
rats. J Biomed Res 30(5): 427-435.

Christian B, McConnaughey K, Bethea E, Brantley S, Coffey A, Hammond L, Harrell S, Metcalf K, Muehlenbein D, Spruill W,
Brinson L, McConnaughey M (2004) Chronic aspartame affects-maze performance, brain cholinergic receptors and Na, K-ATPase
in rats. PharmacolBiochemBehav 78: 121-127.

Duffy RL (2002) American Dietetic Association Complete Food and Nutrition Guide. 2ed, john Wiley & Sons, Inc 127: 194-198.
Duncan BD (1957)Multiple range tests for correlated and heteroscedastic means. Biometries 13:359-364.

El-Ezaby MM, Abd-El Hamide NH, Abd EI-Maksoud MAE, Shaheen EM and Embashi MMR (2018)Effect of some food
additives on lipid profile, kidney function and liver function of adult male albino rats.J Basic EnvironSci 5: 52-59.

El-Sabagh RA, Amin RA, and Amin A (2014)Health risks of some meat additives on male rats. World J dairy food sci. 9: 285-298.
El-Tohamy MM (2012) The mechanisms by which oxidative stress and free radical damage produces male infertility. Life Sci J
9(1): 674-88.

Finamor |, Perez S, Bressan CA, Brenner CE, Rius-Perez S, Brittes PC, Cheiran G, Rocha M1, da Veiga M, Sastre J, Pavanato MA
(2017) Chronic aspartame intake causes changes in the trans-sulphuration pathway, glutathione depletion and liver damage in mice.
Redox Biol 11:701-707.

Finamor 1A, Ourique GM, Pés TS, Saccol EMH, BressanCA,Scheid T, Baldisserotto B, Llesuy SF, Partata WA, Pavanato MA
(2014) The protective effect of N-acetylcysteine on oxidative stress in the brain caused by the long-term intake of aspartame by
rats.Neurochem Res 39: 1681-1690.

Fridovich | (1997) Superoxide anion radical, superoxideAdvances in Bioscience and Biotechnology dismutase, and related matters.
The J BiolChem272: 18515-18517.

Gallus S, Scotti L, Negri E, Talamini R, Franceschi S, Montella M (2007) Artificial sweeteners and cancer risk in a network of
case-control studies. Ann Oncol 18: 40-44.

Geha RS, Beiser A, Ren C, Patterson R, Paul A, Greenberger PA, Leslie C, Grammer LC, Ditto AM, Harris KE, Shaughnessy MA,
Yarnold PR, Corren J, Saxon A (2000) Review of alleged reaction to monosodium glutamate and outcome of a multicenter double-
blind placebo-controlled study. J Nutr 130:1058S-1062S.

HalliwellB, and Gutteridge JMC (1999) Free radicals in biology and medicine. 3rd Edition, Clarendon Press, Oxford. University
Press, Oxford 1-25.

Horio Y, Sun Y, Liu C, Saito T,Kurasaki M(2014) Aspartame-induced apoptosis in PC12 cells. Environ ToxicolPharmacol37 : 158—
165.

Husarova V, and Daniela O (2013) Monosodium glutamate toxic effects and their implications for human intake. J Med Res 1-12.
Imane, H, Said B, Faiza S, Fatima B, Mohammed A, Mohamed B, Jouhar Z, Zolikha B, and Hassane M, Saalaoui E (2011) A 90
day oral toxicity study of Tartrazine, a synthetic food dye, in wistar rat. Int J PharmPharmaceutSci 3(3):159-169.

Ismail MA, and EL-Gabry E, (1996) Sweetener commonly used in Egypt. Bull Nutr Inst Cairo Egypt 16(1).

Lebda MA, Tohamy HG, and El-Sayed YS (2017) Long-term soft drink and aspartame intake induces hepatic damage via
dysregulation of adipocytokines and alteration of the lipid profile and antioxidant status. Nutr Res (4): 47-55.

Mates JM (2000) Effects of antioxidant enzymes in the molecular control of reactive oxygen species toxicology.Toxicolology 153:
83-104.

Mourad IM (2011) Effect of aspartame on some oxidative stress parameters in liver and kidney of rats.Afr J Pharm Pharmaco5(6):
678-682.

NIH (1985) Guide for the care and use of laboratory animals. NIH publication No 85-23.

Nishikimi M, Roa NA, and Yogi K (1972) Measurement of superoxide dismutase.BiochemBiophys Res Common 46: 849 — 854.
Ohkawa H, Ohishi W, and Yagi K. (1979).Anal .Biochem96, 351.

OkwudiriOO,Sylvanus AC, and Peace LA (2012). Monosodium Glutamate Induces Oxidative Stress and Affects Glucose
Metabolism in the Kidney of Rats. Inter J Biochem Res 2(1): 1-11.

Parthasarathy NJ, Kumar RS, Manikandan S, Devi RS (2006) Methanol-induced oxidative stress in rat lymphoid organs. J Occup
Health48:7-20.

ProkicMD,PaunovicMG,MaticMM, DjordjevicNZ,OgnjanovicBI,StajnAS,andSaicic ZA (2012)Prooxidative effects of aspartame on
antioxidant defense status in erythrocytes of rats. J Bio Sci 39(5) 859-866.

Proki¢ MD, Paunovié MG, Mati¢ MM, Djordjevié¢ NZ, Ognjanovié BI, Stajn AS, and Zorica S, Sai¢i¢ ZS(2015)Effect of aspartame
on biochemical and oxidative stress parameters in rat blood. Arch Biol Sci 67: 535-545.

Saleh AAS (2015) Anti-neuroinflammatory and antioxidant effects of N-acetyl cysteine in long-term consumption of artificial
sweetener aspartame in the rat cerebral cortex. J Basic ApplZool (72): 73-80.

Selvakumar EC, Prahalathan PT, Sudharsan and Varalakshmi P (2006) Chemoprotective effect of lipoic acid against
cyclophosphamide-induced changes in the rat sperm. Toxicology 217: 71-78.

Sharma V, and Deshmukh R (2015) Ajimomoto (MSG): A fifthtasteorabiobomb. Eur J Pharm Med Res 2 (2): 381-400.

Simintzi I, Schulpis KH, Angelogianni P, Liapi C, Tsakiris S (2007) The effect of aspartame on acetylcholinesterase activity in
hippocampal homogenates of suckling rats. Pharmacol Res 56 (2): 155-159.

Soffritti M, Belpoggi F, Degli-Esposti D, Lambertini L, Tibaldi E, Rigano A, (2006) First experimental demonstration of the
multipotential carcinogenic effects of aspartame administered in the feed of Sprague-Dawley rats. Environ. Health Perspect 114 (3):
379-385.

Tawfek NS, Amin HM, Abdalla AA, Fargali SHM (2015) Adverse effects of some food additives in adult male albino rats. Curr sci
int (4) : 525-537.

Tawfik MS, and Al-Badr N (2012) Adverse effects of monosodium glutamate on liver and kidney functions in adult rats and
potential protective effect of vitamins C and E. Food NutrSci 3: 651-659.

Tsakiris S, Giannoulia-Karantana A, Simintzi I, Schulpis KH (2006) The effect of aspartame metabolites on human erythrocyte
membrane acetylcholinesterase activity. Pharmacol Res 53: 1-5.

Wardlaw GM, and Kessel MW (2002) Carbohydrates. In ‘“Perspectives In Nutrition”. 5th edition, McGraw Hill, Boston, New York,
London, p. 189.

DOI: 10.9790/2402-1303035662 www.iosrjournals.org 60 | Page



Aspartame and monosodium glutamate disturb antioxidant status of male albino rat

Table (1): Antioxidant parameters in liver tissue (Superoxide dismutase activity, SOD U/gm, malonealdahide content, MDA nmol/g,
glutathione content, GSH mg/g, catalase activity, CAT U/g) of male albino rats orally administered with aspartame (0.13 g/Kg b.w.),
monosodium glutamate (0.13 g/Kg b.w.) and their combination (Monosodium glutamate + Aspartame 0.13 g/Kg b.w. for each) for one

month.

Control Aspartame (ASP) Monosodium glutamate ASP + MSG
Parameters (MSG)
50D Mean=SE 1086.20+68.06< 1427.41+22.47+ 1332.50+ 17,88 1224.13+ 68.06%
(U/g % Of Change 31.41% 22.68% 12,690,
MDA Mean=SE 533.04 + 76.83: 300,50 + 26.07- 275.35 = 44.50% 317.42 +23.81%
(nmol /g) % 0f Chang -25.03% 38345 20.45%
GSH Mean=SE 56.61 + 7.16+ 16.21+1.71% 50.46 + 2.35 58.60 + 3=
(mg/g) ~

% Of Change 71.36% -10.86% 3.51%

CAT Mean=SE 35.28+ 4,128 29213+ 25.72: 231.59+ 73.08: 272.05+8.82:
(U/e) % Of Change 728.03% 556.43% 671.11%

Number of animals in each group =5.
Data were presented as mean £SE.
% of change = {(Value of treated - Value of control) / Value of control} X 100

Parameters
SOD x CAT
SOD x GSH

SOD x MDA

CAT x GSH
CAT x MDA
MDA x GSH

In the same row:

Similar letters mean non-significant difference.

Table (2): Correlation coefficient of the tested antioxidant parameters in the liver of different groups.

Hilli

I —————————
I 0.517 i -0.839 i -0.672 i -0.848

I 0.218 i 0.152 i 0.241 i -0.200
I -0.568 i 0.462 i -0.169 i 0.118

I 0.093 0.735 0.801 -0.454

ASP+MSG

Significant at P <0.05

Table (3): Antioxidant parameters in kidney tissue (Superoxide dismutase activity, SOD U/gm, malonealdahide content, MDA nmol/g,
glutathione content, GSH mg/g, catalase activity, CAT U/g) of male albino rats orally administered with aspartame (0.13 g/Kg b.w.),
monosodium glutamate (0.13 g/Kg b.w.) and their combination (Monosodium glutamate + Aspartame 0.13 g/Kg b.w. for each) for one

Number of animals in each group =5.
Data were presented as mean +SE.

month.
roups
Control Aspartame [ASP) Monosodium glutamate ASP + M5G
Parameters (MSG)
SO0 Mean= 5F 127931+ 40.21 1385.34£78.04 131609 22.9% 1224.13 268 .96
(1/gm) % OF 5. 28% 2.87% 4.31%)
Change
MDA Meant SE 357.26 £ 36,62 231,58 + 40.53) 18871+ 25,02 249,70 £ 30,427
nmol/gm) % 0F 35170 FERTIN -30.10%
Change
GSH Meant SE 72954 3,07 69,11 & 1.75 60,05 £ 3,694 43.29 £ 11,900
mg/tissue A OF =5.26% =17 .68% -40.65%
Change
CAT Mean+ 51 230+ 1323 623 & 609" 211 £ 30.8p* 109.56 + 21.30
(U/gm] % OfF 16.90%, 172.96% 41.733%
Change

In the same row:

Similar letters mean non-significant difference.
% Of change = {(Value of treated — Value of control) / VValue of control} X 100
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Table (4): Correlation coefficient of the tested antioxidant parameters in kidney of different groups.

Groups
Control ASP M50 ASP+MSG

Parameters

S0D = CAT 0117 0.712 {1.848 0421
50D * GSH 0.072 -0.437 0.276 0.426
S0D x MDA 0,109 0.548 0,027 -0.220
CAT = G5H 0.727 0.143 0.640 0.253
CAT = MDA 0,196 nang* 0,046 0,737
MDA = GSH -0.529 0.204 0,259 0526

Significant at P <0.05

Table (5): Antioxidant parameters in brain tissue (Superoxide dismutase activity, SOD U/gm, malonealdahide content, MDA nmol/g,
glutathione content, GSH mg/g, catalase activity, CAT U/g) of male albino rats orally administered with aspartame (0.13 g/Kg b.w.),
monosodium glutamate (0.13 g/Kg b.w.) and their combination (Monosodium glutamate + Aspartame 0.13 g/Kg b.w. for each) for one

month.
Aspartame (ASP) Monosodium glutamate ASP + MSG
(MSG)
1486 20+ 42,14 153? 58457.98° 1?93 10+ 39.81°% 14?? 01+45.98+
3 45% 17 99% El 61%
262.89 £ 13.82= 273.56 £ 41.85* 232,35+ 21.36+
26.34% 31.47% 11.66%
37.00 £ 3.74= 61.86 + 4,96+ 60.31 * 6,05+
112.02% 128.09% 122.38%
201.57 £ 22,29+ I 220.05 £ 20.29+ I 209.90 £ 9,43+ I 259.98 + 16.56* I
| 9.16% | 4.13% | 28.97% I

Number of animals m each group=3. In the same row:
Datz were presented as mean =5E. Similer letters mean non-significant difference.
%o pf change = {(Value of treated — Value of control) / Value of control} X 100

Table (6): Correlation coefficient of the tested antioxidant parameters in brain of different groups.

‘_ Control ASP MSG ASP+MSG
Parameters

oo T o0
Lo T o0
T

Significant at P <0.05

DOI: 10.9790/2402-1303035662 www.iosrjournals.org 62 | Page



