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Abstract This study aims to investigate the health effects of aspartame on weanling male hamsters. 20 Golden
Syrian hamsters drank only water (control) or water with 6, 11, and 18 mg aspartame/kg of body weight per day for
42 days. Food intake, weight gain, glucose blood level, and lipid profile were determined at the end of the
experiment. The animals were sacrificed and histopathological examination of organs (liver, brain and heart) was
done. Results revealed that animals in Aspartame groups (Asp.groups) consumed significantly larger amount of food
than the control (13.4±5.9, 8.6±2.5 and 8.8±3.0 vs 4.2±2.5 g/day, in succession). Hamsters in the control group
showed higher total cholesterol and HDL levels than hamsters in aspartame 6, 11, 18 groups (160±19 vs 101±13,
130±22, 141±15 mg/dl & 144±9 vs 120±12, 118±13, 99±17 respectively (P<0·05)). The control group showed a
glucose concentration below those of aspartame groups, indicating no effect of aspartame on glucose blood level.
While, there were no significant differences in the triglycerides and LDL levels between control group and
Asp.groups. Histopathological changes were observed, especially in brain and liver cells. Aspartame increases
appetite and weight gain of young hamsters. Therefore, authorities (the Joint FAO/WHO Expert Committee on Food
Additives (JECFA), the U.S. Food and Drug Administration (FDA), the European Food Safety Authority (EFSA)
and the Agence Française de Sécurité Sanitaire des Aliments (French Food Safety Agency – AFSSA)) should
reconsider the acceptable daily intake (ADI) of aspartame especially for children, they are more vulnerable than
adults.
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1. Introduction
Aspartame is everywhere, it has become one of the
most controversial and consumed food additives after
tarnishing by concerns over the safety of saccharin [1]. It
can be found in over 6.000 products, including carbonated
soft drinks, powdered soft drinks, chewing gum,
confections, gelatins, dessert mixes, puddings and fillings,
frozen desserts, yogurt, tabletop sweeteners, and some
pharmaceuticals such as vitamins and sugar-free cough
drops [2]. The consumption of non-nutritive sweeteners is
increasing at an alarming rate because of the ever evolving
pandemic of obesity and Type 2 diabetes mellitus [3].
However, the consumption per unit body weight is highest
in children. A recent systematic review estimated that 4–
18% of the soft drinks consumed by the children are
artificially sweetened [4,5].
A number of studies have been carried out to confirm
the safety of artificial sweeteners [6]. As [7] who reported
that "aspartame consumed without or with carbohydrate,
did not affect either hunger or food intake of children
when compared with the sweeteners sodium cyclamate

and sucrose, respectively". Furthermore, aspartame didn't
produce discernible cognitive or behavioral effects in
normal preschool children or in school-age children
believed to be sensitive to sugar [8], and not related to
pediatric brain tumor occurrence [9] or hematopoietic risk
[10]. Even in doses up to 1,000 mg/kg had no significant
neurobiological activity in male Fischer-344 adult rats as
neurotoxicants, including convulsants, organochlorine
insecticides and heavy metals [11].
On the other hand, there are opponent studies such
[12,15] who reported a controversial correlative analysis
suggesting that an increase in the incidence of brain
tumours in industrialized countries may be linked to
aspartame consumption. It caused a statistically significant,
dose-related increase in lymphomas and leukaemias in
female rats [13]. Aspartame's multipotential carcinogenicity
at a dose level close to the acceptable daily intake for
humans. Furthermore, life-span exposure to aspartame
begins during fetal life, its carcinogenic effects are
increased [14]. Another study, [15] reported that it could
cause headaches, dizziness, anxiety, depression. While,
chronic use of ASP can lead to the development of
hyperglycemia, hypercholesterolemia and associated
diseases [16], alteration the brain antioxidant status and
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can induce apoptotic changes in brain [17], oxidative
stress in brain regions [18]. However, excessive aspartame
ingestion might be involved in the pathogenesis of certain
mental disorders and also in compromised learning and
emotional functioning [19].
American academy of pediatrics, 2010, reported that
the health benefits of nonnutritive sweeteners were
inadequately assessed in children and adolescent and as
such they should not form a significant part of a child’s
diet [4]. So, this study investigates the effect of aspartame
in low doses (< 40 mg/kg body weight) on food intake,
weight gain and vital organs of young hamsters.

2. Materials and Methods
2.1. Materials
Pure aspartame (ASP) powder was purchased from
ADWIA Co., Cairo, Egypt. Reagent kits were purchased
from Bio-diagnostic Company, Giza, Egypt.

2.2. Animals and Experimental Design
20 male, weanling Syrian hamsters (Mesocricetus
auratus) of 23 days old, were obtained from an inbred
strain in the college of Veterinary Medicine, Cairo
University. Hamsters maintained in a temperaturecontrolled room (25ºC) with a fixed 12 h light: 12 h
darkness cycle per 42 days. They were individually
housed in stainless steel cages containing hardwood chips.
Animals in all groups were given a commercial diet. After
one week, the hamsters were weighed (27.63±7.15 g), and
divided into equal 4 groups, each 5 hamsters: control
(Group I) ingested only water, Group II (Asp. 6) drank
water + 6 mg aspartame/ kg, Group III (Asp.11) ingested
water + 11 mg aspartame/ kg, and Group IV (Asp.18)
drank water + 18 mg aspartame/ kg. All the animals were
weighed two times weekly to determine the gain in body
mass. Food and water were given ad libitum.

2.3. Hematological Analysis
After the experimental period, animals were fasted 14
hours and blood samples were withdrawn from each
animal (retro-orbital plexus under mild sedation into
serum separator tubes. The blood was allowed to clot at
23°C for 30 min., and subsequently placed at 4ºC until
centrifugation. Serum was separated by low-speed
centrifugation at 2000rpm for 20 minutes at room
temperature. Serum was frozen until analysis. Serum total
cholesterol, HDL cholesterol, triglycerides, and glucose
were determined according to [20,21,22] respectively on
the Hitachi 911 automated analyzer using reagent kits.
LDL cholesterol was calculated by the Friedewald
equation [23].

2.4. Histopathology Changes
A liver, brain and heart sections soaked in 10%
buffered formalin solution were processed for normal
histological section. The formalin-fixed, paraffinembedded tissue samples were ultrasectioned (4µm
thickness), and stained. Histopathological examination
was done at the lab of Department of Histopathology,
Faculty of Veterinary Medicine, Cairo university, Giza.
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2.5. Statistical Analysis
Results were expressed as mean ± standard deviation.
The significance of the difference between the means of
treated and control groups was established by repeatedmeasures analysis of variance (P<0.05)

3. Results and Discussion
3.1. Body Weight, Feed and Water Intake
Different gain body weights were recorded in groups I,
II, III and IV (22.5, 21.2, and 23.4% vs10.2%) at the end
of the experiment. Animals in Asp. groups consumed a
significantly larger amounts of food than those in the
control group (13.4±5.9, 8.6±2.5 and 8.8±3.0 vs 4.2±2.5
g/day respectively at P<0·05). While, the different
concentration of aspartame showed no evidence of
influencing liquid intake (p<0.05) (Table 1). The
encountered results are similar to the results found by
other authors as [24] who disclosed that aspartame had an
effect on appetite, followed by a sustained increase in
hunger ratings. Thus, the concentration of the sweetener,
the sex of the subject and the time after chewing, were all
important determinants of whether “sweetness” increased
hunger. Also, [25,26] found that the increase in the
consumption of the foods sweetened by nonnutritive
sweeteners was not parallel with a decrease in the
consumption of the foods sweetened by caloric sweeteners.
In rodent studies repeatedly exposed to foods containing
artificial sweeteners and fat replacers in the place of
calories were less able to adjust their intake in response to
similarly tasting, and often gained more weight than the
rodents that experienced consistent sensory-nutrient
pairings in their diet [27].
Furthermore, [28] suggested the mechanism of how the
artificial sweeteners might lead to increase body weight &
obesity by interfering with the fundamental equilibrium of
physiological processes mediated by taste receptors. Other
mechanisms were revealed by [29] which include:
I.
Disruption of sensory signal by sweet taste to
brain might lead to altered energy balance and
thereby promoting overcompensation.
II.
Increase palatability of the food items using nonnutritive sweeteners (NNSs) could cause
overstimulation of reward center, which could
lead to overcompensation.
III. Repeated exposure to NNSs could stimulate
liking for sweet foods, including those containing
simple sugars.
On the contrary, [30] indicated that the use of lowenergy sweeteners (LES) showed no consistent association
with a heightened appetite for sugar or sweet products. He
added, in many instances, the use of LES is associated
with a lower intake of sweet tasting substances, prevention
of weight gain, weight loss, and/or maintenance of weight
loss.

3.2. Blood Glucose and Lipid Profile
The data in table II show that the control had a lower
glucose level than those in the three aspartame groups.
This may be ascribed that aspartame had a negative effect
on the blood glucose level in the treated groups. While,

154

Journal of Food and Nutrition Research

there were no significant differences in the triglycerides,
and LDL levels measured at the end of the experiment.
Regarding the cholesterol level, the treated groups
(aspartame 6, 11, 18 groups) showed decreasing by
36.87%, 18.75% and 11.87% in succession, as well as the
high density lipoprotein were also decreased by 16.7%,
18.1% and 31.25%, consecutively in comparison with the
control. Results showed significant differences among the
treated groups and control in TC and HDL. But, the
mechanism of hypolipidemic effect remains to be
established [31]. It is clear that aspartame had a great
effect on the blood parameters of the treated hamster
groups. In this respect [32] indicated that the animals
which exposed to aspartame during the prenatal period
presented a higher consumption of sweet foods during
adulthood and a greater susceptibility to alterations in
metabolic parameters, such as increased glucose, LDL and
triglycerides.
Table 1. Initial Body Weight, Final Body Weight, Gain Weight,
Daily Feed and Liquid Intake (Mean±SD) of Hamsters
Treatment
Variable

6mg/kg
aspartame

Control

11mg/kg
aspartame

18mg/kg
aspartame

Initial body
24.3±0.7a
32.5±4.5a
27.8±0.95a
25.6±4.8a
weight (g)
Final weight
27.5±1.3a
42.3±6.3c
32.4±4.8b
29.6±4.3a
(g)
Weight gain
10.2±2.9a
22.5±4.5b
21.2±2.0b
23.4±2.4b
(%)
Daily feed
4.2±2.5a
13.4±5.9b
8.6±2.5c
8.8±3.0c
intake (g)
Liquid intake
16.7±6.8a
15.08±4.7 a
21.5±2.8a
19.95±1.9a
(ml/day)
Letters abc indicate significant differences between treatments. Means in
the same line with different letters differ significantly (p<0.05).
Table 2. Serum Glucose and Lipid Profile (Mean±SD) of Young
Hamster
Treatment
Variable
Glucose
(mg/dL)
Triglycerides
(mg/dL)

Control

6mg/kg
aspartame

11mg/kg
aspartame

18mg/kg
aspartame

118±14a

132±9b

138±10b

134±13b

220±21

188±55

180±15

191±57

a

b

101±13

130±22

b

141±15 b

TC(mg/dL)

160±19

HDL(mg/dL)

144±9a

120±12 b

118±13b

99±17b

LDL(mg/dL)

7.5±4

10±9

8.5±9

9.5±7

Letters abc indicate significant differences between treatments. Means in
the same line with different letters differ significantly (p<0.05).

3.3. Histopathology
Histological examinations of liver, brain and heart
organs of hamsters were conducted at the end of the
experiment. Representative images can be seen in
Figure 1-Figure 3 for liver, brain and heart tissue sections. It
could be observed that the impact of aspartame on hamster
liver cells, which ingested a concentration of 6, 11 and 18
mg aspartame/kg body weight were largely hydropic
degeneration of hepatocytes as shown in Figure 1.
In this respect [33] revealed that the aspartame-treated
groups displayed elevated enzyme activities, lowered
antioxidant values, and histological changes reflecting the
hepatotoxic effect of aspartame. Also, long term consumption

of aspartame could cause hepatocellular injury, altered the
hepatic antioxidant balance and behavior in rats [34].
Pathologic changes were mainly observed in hamster
brain cells. Brain sections showed numerous large necrotic
areas, cellular odema, and local gliosis in Asp. 6, 11, 18
groups. However, animals in the control group showed
nothing remarkable or minimal pathologic damage. These
results are in harmony with [35] who reported that some
people suffer neurological or behavioural reactions in
association with aspartame consumption. Aspartame
disturbs amino acid metabolism, protein structure and
metabolism, integrity of nucleic acids, neuronal function,
endocrine balances and changes in the brain concentrations
of catecholamines. It and its breakdown products cause
nerves to fire excessively, which indirectly causes a very
high rate of neuron depolarization. The energy systems for
certain required enzyme reactions become compromised,
thus indirectly leading to the inability of enzymes to
function optimally. The ATP stores in the cells are
depleted, indicating that low concentrations of glucose are
present in the cells, and this in turn will indirectly
decrease the synthesis of acetylcholine, glutamate and
gamma-aminobutyric acid(GABA) [36]. It also increases
the levels of lipid peroxidation and nitrite in the brain. In
addition, aspartame itself impairs cellular antioxidant
status because of the decreased brain levels of glutathione
(GSH), and glucose [37].
Moreover, [38] revealed that aspartame administration
altered the functional activity in the brain by probably
elevating the free radical levels. Moreover the long term
FDA approved daily acceptable intake (40 mg/kg bwt)
aspartame administration distorted the brain function and
generated apoptosis in brain regions, or cytotoxicity and
neural cell apoptosis as a result of Tau aggregation [39].
In addition, another aspartame metabolite, deketopiperazine,
could be a central nervous system carcinogen [40].
Aspartame is completely hydrolyzed in the gastrointestinal
tract to aspartic acid, phenylalanine and methanol, each
being toxic at high levels. The ADI dose of aspartame led
to a 3–6 fold increase of blood methanol concentration
above the individual baseline values [41]. In this respect
[42] explained mechanism of methanol effects, it caused
decrease in GSH levels (GSH is a cofactor of
formaldehyde dehydrogenase and is responsible for
formaldehyde metabolism). Also, a significant decrease in
protein thiols was noted after aspartame administration.
Moreover, a decrease in glutathione reductase activity
might also contribute to the decrease in GSH levels
observed in the aspartame treated animals. In addition,
methanol is oxidized to formaldehyde and formic acid,
these metabolites are toxic. Formaldehyde is a known
carcinogen that causes retinal damage, prevents DNA
replication and causes birth defects [38,43].
Second metabolite, Aspartate, is a neurotransmitter in
the brain by facilitating the transmission of information
from neuron to neuron. The large amount of it in the brain
kill certain neurons by allowing the influx of too much
calcium into the cells. This influx triggers excessive
amount of free radicals, which kill the cells, thus, giving
this amino acid the name “excitotoxin” because they
excite or stimulate the neural cells to death.
Phenylalanine, third metabolite of aspartame, has been
associated with neurotoxicity and also affects the
synthesis of inhibitory monotransmitters, and has been
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shown to mediate neurological effects [35]. Excessive
level of it in the brain could cause the decreased levels of
serotonin in the brain, which could lead to emotional
disorders [43].
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Figure 3 demonstrates that heart cells are generally less
affected by aspartame cells where it is no change in heart
cells in the treated groups and control group. Only
aspartame18 group is showing perivascular edema.

4. Conclusion
This investigation clearly showed that aspartame
concentrations less than 40 mg/kg body weight /day
(acceptable daily intake of the US Food and Drug
Organization) increased food intake and body weight gain
in young hamsters. It caused histopathological changes in
vital organs (liver and brain), especially damage in the
brain even at low concentrations. Therefore, FDA &
concerned organizations should be revised ADI of
aspartame for children after its prevalence in food
products. Exposure and susceptibility to chemical
substances are more between children to smaller body
weight, long-term effects from early exposure and
immaturity of body systems.
Figure 1. Comparison of the histopathology of liver in control (A), Asp.
6 (B), Asp.11 (C), and Asp.18 (D) groups (H and E X200)

References
[1]
[2]
[3]

[4]

[5]

[6]

Figure 2. Comparison of the histopathology of brain in control (A),
Asp.6(B), Asp.11(C), and Asp.18(D) groups (H and E X200)

[7]

[8]

[9]

[10]

[11]

[12]
Figure 3. Comparison of the histopathology of heart in control (A),
Asp.6 (B), Asp.11 (C), and Asp.18 (D) groups (H and E X200)

[13]

Nil, A. G. ʻʻThe History of Aspartame,ʼʼ Harvard Law School,
http://nrs.harvard.edu/urn-3:HUL.InstRepos:8846759, 2000.
Lebedev, I. (2010). Popular sweeteners and their health effects
(Doctoral
dissertation,
WORCESTER
POLYTECHNIC
INSTITUTE), 2010.
Agarwal, A., Gutch, M., Kumar, S., Mohd, S. R., Kumar, G. A., &
Kumar, K. G. Nonnutritive sweeteners: Pros and cons.
CHRISMED Journal of Health and Research, 3(1), 4, December
2016.
Sylvetsky, A., Rother, K. I., & Brown, R.. Artificial sweetener
use among children: epidemiology, recommendations, metabolic
outcomes, and future directions. Pediatric Clinics of North
America, vol. 58, n.6, pp. 1467-1480, October 2011.
Brown, R. J., De Banate, M. A., & Rother, K. I. Artificial
sweeteners: a systematic review of metabolic effects in youth.
International Journal of Pediatric Obesity, 5(4), 305-312, August
2010.
Tandel, K. R. Sugar substitutes: Health controversy over perceived
benefits. Journal of Pharmacology and Pharmacotherapeutics,
2(4), 236, October-December 2011.
Anderson, G. H., Saravis, S., Schacher, R., Zlotkin, S., & Leiter, L.
A. Aspartame: effect on lunch-time food intake, appetite and
hedonic response in children. Appetite, 13(2), 93-103, October
1989.
Wolraich, M. L., Lindgren, S. D., Stumbo, P. J., Stegink, L. D.,
Appelbaum, M. I., & Kiritsy, M. C. Effects of diets high in
sucrose or aspartame on the behavior and cognitive performance
of children. New England Journal of Medicine, 330(5), 301-307,
February 1994.
Gurney, J. G., Pogoda, J. M., Holly, E. A., Hecht, S. S., &
Preston-Martin, S. Aspartame consumption in relation to
childhood brain tumor risk: results from a case-control study.
Journal of the National Cancer Institute, 89(14), 1072-1074, July
1997.
Lim, U., Subar, A. F., Mouw, T., Hartge, P., Morton, L. M.,
Stolzenberg-Solomon, R., ... & Schatzkin, A. Consumption of
aspartame-containing beverages and incidence of hematopoietic
and brain malignancies. Cancer Epidemiology Biomarkers &
Prevention, 15(9), 1654-1659, September 2006.
Tilson, H. A., Hong, J. S., & Sobotka, T. J. High doses of
aspartame have no effects on sensorimotor function or learning
and memory in rats. Neurotoxicology and teratology, 13(1), 27-35,
January–February1991.
Olney, J. W. Another view of aspartame. In 4th Academy Forum,
National Academy of Sciences (p. 129), 1975.
Soffritti, M., Belpoggi, F., Degli Esposti, D., & Lambertini, L.
Aspartame induces lymphomas and leukaemias in ratsa

156

[14]

[15]
[16]

[17]
[18]
[19]
[20]
[21]

[22]
[23]

[24]
[25]
[26]
[27]

[28]
[29]

Journal of Food and Nutrition Research
L’aspartame induce linfomi e leucemie nei ratti. Eur. J. Oncol,
10(2), 107-116, 2005.
Soffritti, M., Belpoggi, F., Tibaldi, E., Esposti, D. D., & Lauriola,
M. Life-span exposure to low doses of aspartame beginning
during prenatal life increases cancer effects in rats. Environmental
Health Perspectives, 1293-1297, September 2007.
Canter, S. Health Rrisks of No-Calorie Sweeteners.
http://normaleating.com/blog/2012/08/health-risks-of-no-caloriesweeteners/, 2012.
Prokić, M. D., Paunović, M. G., Matić, M. M., Đorđević, N. Z.,
Ognjanović, B. I., Štajn, A. Š., & Saičić, Z. S. Effect of aspartame
on biochemical and oxidative stress parameters in rat blood.
Archives of Biological Sciences, 67(2), 535-545, November 2015.
Ashok, I., & Sheeladevi, R. Biochemical responses and
mitochondrial mediated activation of apoptosis on long-term effect
of aspartame in rat brain. Redox biology, 2, 820-831, April 2014.
Iyyaswamy, A., & Rathinasamy, S. Effect of chronic exposure to
aspartame on oxidative stress in brain discrete regions of albino
rats. Journal of biosciences, 37(4), 679-688, September 2012.
Humphries, P., Pretorius, E., & Naude, H. Direct and indirect
cellular effects of aspartame on the brain. European journal of
clinical nutrition, 62(4), 451-462, August 2008.
Allain, C. C., Poon, L. S., Chan, C. S., Richmond, W. F. P. C., &
Fu, P. C. Enzymatic determination of total serum cholesterol.
Clinical chemistry, 20(4), 470-475, January 1974.
Lopes-Virella, M. F., Stone, P., Ellis, S., & Colwell, J. A.
Cholesterol determination in high-density lipoproteins separated
by three different methods. Clinical chemistry, 23(5), 882-884,
March 1977.
Werner, M., Gabrielson, D. G., & Eastman, J. Ultramicro
determination of serum triglycerides by bioluminescent assay.
Clinical chemistry, 27(2), 268-271, November 1981.
Friedewald, W. T., Levy, R. I., & Fredrickson, D. S. Estimation of
the concentration of low-density lipoprotein cholesterol in plasma,
without use of the preparative ultracentrifuge. Clinical chemistry,
18(6), 499-502, March1972.
Tordoff, M. G., & Alleva, A. M. Oral stimulation with aspartame
increases hunger. Physiology & behavior, 47(3), 555-559, March
1990.
Duffey, K. J., & Popkin, B. M. High-fructose corn syrup: is this
what's for dinner?. The American Journal of Clinical Nutrition,
88(6), 1722S-1732S, December 2008.
Popkin, B. M., & Nielsen, S. J. The sweetening of the world's diet.
Obesity research, 11(11), 1325-1332, November2003.
Rogers, P. J., Hogenkamp, P. S., De Graaf, C., Higgs, S., Lluch,
A., Ness, A. R., ... & Mela, D. J. (2015). Does low-energy
sweetener consumption affect energy intake and body
weight&quest; A systematic review, including meta-analyses, of
the evidence from human and animal studies. International
Journal of Obesity, pp. 1-14, September 2015.
MacKinnon, B. I., Frank, M. E., Hettinger, T. P., & Rehnberg, B.
G. Taste qualities of solutions preferred by hamsters. Chemical
senses, 24(1), 23-35., 1999.
Mattes, R. D., & Popkin, B. M. (2009). Nonnutritive sweetener
consumption in humans: effects on appetite and food intake and

[30]
[31]

[32]

[33]

[34]

[35]
[36]
[37]

[38]

[39]

[40]
[41]

[42]

[43]

their putative mechanisms. The American journal of clinical
nutrition, 89(1), 1-14, January 2009.
Bellisle, F. Intense Sweeteners, Appetite for the Sweet Taste, and
Relationship to Weight Management. Current obesity reports, 4(1),
106-110, March 2015.
Collison, K. S., Makhoul, N. J., Zaidi, M. Z., Al-Rabiah, R., Inglis,
A., Andres, B. L., ... & Al-Mohanna, F. A. Interactive effects of
neonatal exposure to monosodium glutamate and aspartame on
glucose homeostasis. Nutrition & metabolism, 9(1), 1, June 2012.
von Poser Toigo, E., Huffell, A. P., Mota, C. S., Bertolini, D.,
Pettenuzzo, L. F., & Dalmaz, C. Metabolic and feeding behavior
alterations provoked by prenatal exposure to aspartame. Appetite,
87, 168-174, April 2015.
Alkafafy, M. E. S., Ibrahim, Z. S., Ahmed, M. M., & El-Shazly, S.
A. (2015). Impact of aspartame and saccharin on the rat liver:
Biochemical, molecular, and histological approach. International
journal
of
immunopathology
and
pharmacology,
0394632015586134, May 2015.
Carocho, M., Barreiro, M. F., Morales, P., & Ferreira, I. C.
Adding molecules to food, pros and cons: A review on synthetic
and natural food additives. Comprehensive Reviews in Food
Science and Food Safety, 13(4), 377-399, June 2014.
Nweze, C. C. Mustapha, A. A. and Olose, M. Aspartame food
additive and its biochemical implication: a review. Food Science
and Quality Management, 36,16-22, 2015.
Humphries, P., Pretorius, E., & Naude, H. Direct and indirect
cellular effects of aspartame on the brain. European journal of
clinical nutrition, 62(4), 451-462, 2008.
Abdel-Salam, O. M., Salem, N. A., & Hussein, J. S. Effect of
aspartame on oxidative stress and monoamine neurotransmitter
levels in lipopolysaccharide-treated mice. Neurotoxicity research,
21(3), 245-255, 2012.
Ashok, I., & Sheeladevi, R. Neurobehavioral changes and
activation of neurodegenerative apoptosis on long-term
consumption of aspartame in the rat brain. Journal of Nutrition &
Intermediary Metabolism, 2(3), 76-85, 2015.
Su, T., C Monte, W., Hu, X., He, Y., & He, R. Formaldehyde as a
trigger for protein aggregation and potential target for mitigation
of age-related, progressive cognitive impairment. Current topics in
medicinal chemistry, 16(5), 472-484, 2016.
Rycerz, K., & Jaworska-Adamu, J. E. Effects of aspartame
metabolites on astrocytes and neurons. Folia Neuropathol, 51(1),
10-7, 2013.
Španěl, P., Dryahina, K., Vicherková, P., & Smith, D. Increase of
methanol in exhaled breath quantified by SIFT-MS following
aspartame ingestion. Journal of Breath Research, 9(4), 047104,
2015.
Abhilash, M., Varghese, M. V., Paul, M. S., Alex, M., & Nair, R.
H. Effect of long-term intake of aspartame on serum biochemical
parameters and erythrocyte oxidative stress biomarkers in rats.
Comparative Clinical Pathology, 24(4), 927-933, 2015.
Carol Chibuzo N., Mustapha A.A. and Olose M. Aspartame Food
Additive and its Biochemical Implication: A Review. Food
Science and Quality Management, 36, 2015.

