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Abstract

The aim of this study was to investigate the effect of Prolonged Overdose Sorbitol and Aspartame
Administration on serum Lipid Profile levels in female Rats. Blood samples were obtained from (18) adult
female rats that treated with (100 mg/day) of sorbitol and (18) rats that treated with of Aspartame for 30 days,
as well as (18) healthy rats that were given (Normal Saline) for 30 days as a control group. They divided
into three groups as the following: Sor Group:- Included eighteen female rats that treated with (100 g/day)
of sorbitol, Asp Group:- Included eighteen female rats that treated with (100 g/day) of Aspartame control
Group:- Included (18) healthy rats that was given (Normal Saline) for 30 days. Results: the results in this
study showed no significantly different (p<0.05) in (TC), (TG), (HDL), (LDL), (VLDL) levels in the treated
group with Asp in comparison with control group while serum (TG) and (vLDL) showed significant increase
(p<0.05) in treated group with Sor in comparison with control group, also the study reveals significant
increase (p<0.05) in serum (TG) and (vVLDL) in treated group with Sor in comparison with treated group
with Asp while there were no significant different (p<0.05) in serum (TC), (HDL), levels in the group that
treated with Sor in comparison with group treated with Asp and control group. In conclusion: The use of
overdoses than permissible of sorbitol and aspartame for a prolonged period leads to disturbance of lipid

profile levels, but it is statistically imperceptible.
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Introduction

Artificial sweeteners: are used as sugar substitutes
called “light’” beverages, foodstuffs,
pharmaceuticals, and it is used by consumers to acquire
a sweet taste without increasing caloric intake., is a low
calorie option for people who should or need to limit their
sugar intake, or energy control** are can be divided
into two large groups:(a) nutritive sweeteners such as
“sorbitol” which has a systematic name d-glucitol, is
a 6-carbon sugar alcohol, Its sweetness equals 60 %
that of sucrose 45. It is widely accepted by the food

“’zero’’ or
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and pharmaceutical industries as nutritive ingredient
because of its ability to improve the taste and shelf-life
of regular food. Sorbitol is partially absorbed into the
body from the gastrointestinal tract and metabolized by
the liver mainly as fructose and non-absorbed part is
metabolized by colonic bacteria®”> The initial steps in
sorbitol metabolim in the liver, its uptake by liver cells
and conversion to glucose is independent of insulin, but
the subsequent use of glucose by the muscle and adipose
tissues is influenced by insulin 3 this polyol can be
naturally found in apples, pears, peaches, apricots and
nectarines as well as in dried fruits, such as prunes,
dates and raisins and in some vegetables!®!! and (b)
non-nutritive sweeteners such as “Aspartame”which has
(L-aspartyl- L-phenylalanine methyl ester) also known
as “’Nutra Sweet’’ is one of the most popular synthetic
artificial sweeteners'2. They are characterized by a
minimum caloric value at the used doses, so they give
dietetic character to foodstuffs which they are added
to!®14) When aspartame is ingested it is broken down



in the digestive tract into ordinary food components!S.
It is hydrolyzed in the intestinal lumen to aspartic acid
(which makes up approximately 40% of the molecule),
phenylalanine, (which makes up approximately 50% of
the molecule) and methanol by proteolytic and hydrolytic
enzymes'®. Aspartame is known to have a ‘clean sweet
taste’ and It is white crystalline powder that is colourless
when dissolved . is a compound 200 times sweeter than
sugar, considered as a low-calorie sweetener (4 kcal/g)
and can be used as a tabletop sweetener or in frozen
desserts, gelatins, beverages!”!8, In a liquid system, it is
most stable in the pH range of 3 to 5, with an optimum pH
of'4.2. This Is why many diet soft drinks will decrease in
sweetness over an extended period of time 161%,

JECFA has defined an acceptable daily intake ADI)
for sorbitol as “not specified,” and thus, no limits are
placed on its use,Otherwise, it may appear laxative effect
when eaten in excess!®!!, while FDA recommended [50
g/day] as acceptable daily intake of sorbitol sweetener
for humans 2. Ingesting large amounts of sorbitol
can lead to flatulence, abdominal pain, and Osmotic
diarrhea as a result of intestinal malabsorption when to
take a dose is greater than 50 g/day °. Consumption of
[20-30 g/day] results in abdominal pain®!. While the
acceptable daily intake of aspartame is [40-50 mg/kg]
per day, respectively, set by the Joint FAO/WHO Expert
Committee on Food Additives (JECFA).2%?3 the results
of some experimental and epidemiological studies
showed that their overdose consumption may cause
some adverse health effects including obesity?+?5-26,
metabolic syndrome?”?® alteration in gut microbiota?*3?
cancer and adverse neurobehavioral effects.’>1?

The health risks of artificial sweeteners consumption
is still a highly controversial topic® sweeteners have
allegedly been related to some effects such as overweight,
metabolic disorders, migraines, type-2 diabetes, Vascular
disorders, preterm delivery, kidney function disorders,
liver antioxidant system, hepatotoxicity, immune system
disruptions and alteration of gut microbiota activity.
However, other studies, have shown association with
kidney function decline and vascular risk factors32. The
majority of the research found negligible association
between the use of sugar substitutes and changes in blood
lipid profiles, some RCTs found greater high density
lipoprotein (HDL-Cholesterol) level among participants
who consumed Aspartame compared to control who
did not use sugar substitutes®, a ‘strong review’ and a
‘weak review’ found no effect of artificial sweeteners on
blood lipid profiles in adults**3%, some identified studies,
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most showed no effects on lipid parameters related to
the consumption of artificially sweetened beverages. A
single study reported a positive association between the
consumption of these beverages and an increase in TG
concentrations associated with a lowering of HDL-C3S,

Epidemiological studies have shown that elevated
concentrations of total cholesterol especially LDL-
cholesterol in the blood are powerful risk factors for
atherosclerotic cardiovascular diseases (CVD), including
ischaemic heart disease and stroke’’ also for the
development of other health disorders such as metabolic
syndrome, type 2 diabetes mellitus and hypertension38,
Dyslipidaemia is a metabolic disturbance which
stimulates insulin resistance in adipose and muscle
tissues then results in free radicals 3°. which contribute
to oxidative stress*”, The formation of these free radicals
and end products, and subsequent oxidative stress causes
damage to endothelial tissues 4!. The dysfunction of
endothelial tissue can stimulate atherosclerotic events
on blood vessels, which can progress to cardiovascular
diseases®. Dyslipidaemia becomes atherogenic when
there is combined elevation of TG and (LDL-c), and
decreased (HDL-c) in the blood 2

HDL-cholesterol and LDL-cholesterol are two main
groups of plasma lipoproteins that are involved in lipid
metabolism and the exchange of cholesterol, cholesterol
ester and triglycerides between tissues 3. Numerous
population studies have shown an inverse correlation
between plasma HDL-cholesterol levels and risk of
cardiovascular disease, implying that factors associated
with HDL-cholesterol protect against atherosclerosis.
Some of these factors appear to have antioxidant and anti-
inflammatory effects which may obviate processes that
initiate atherogenesis 4**5. In Western countries, it was
estimated that 45% of heart attacks were due to abnormal
blood lipids. Between (2007-2017), the Global Burden
of Diseases, Injuries, and Risks Factors Study (GBD)
reported that the number of ischaemic heart disease
deaths attributed to high LDL-C increased 20.7% 46, the
majority of observational studies showed no effects on
lipid profile related to artificial sweeteners. Two studies
reported that replacing sugars with aspartame reduced
plasma triglyceride concentrations but the data are too
limited to conclude that artificial sweeteners have a
beneficial effect on lipid profile 47.

Therefore, the aim of this study is to highlight the
effect of continuous and prolonged administration of
disallowed doses of sorbitol and aspartame on blood
lipids concentrations in laboratory rats.
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Animals and Method

Design of Study: Eighteen healthy adult female rats
weighing (1200-1300 g) of (18-24) weeks old were used
for the present study. all animals were maintained under
standard laboratory conditions (12h light: 12h night
cycle (LD) at 22 + 2 C° and relative humidity 45-55%.
The animals were fed with normal laboratory diet and
allowed to drink water ad libitum, All the experimental
procedures conducted in the animal house of Biology
Dept/College of Science/Thi-Qar University. Animals
were housed in iron boxes bedded with wooden chips,
during the experimental period Six animals were kept in
each box and they were housed.

Experimental animals were divided into three
groups (18 femel rats in each group) upon the following
designed:

Contrl group: Control (normal) that were given
(Normal Saline) for 30 days

Sor group: Rats were daily treated with(100 g/day)
of sorbitol for 30 days

Asp group: Rats were daily treated with(100 g/day)
of sorbitol for 30 days.

Collection of Blood Samples: Three mL of blood
were drawn from each animal of experimental groups,
after being anesthetized with a (diethyl ether) sniffing,
dissecting it, and drawing blood directly through the
heart puncture method. the sample was transferred into
clean tube, left at room temperature for 15 minutes for
clotting, centrifuged at 3000 (rpm) for 10 minutes, the
serum samples were separated and stored at (-20°C) for
later measurement of biochemical parameters, unless
used immediately.

Determination of Biochemical Parameters:
Several considerable method were used to measure the
studied parameters. It is notable that all measurements
were duplicated for each sample. Serum total cholesterol
(TC), triglycerides (TG) and HDL-cholesterol were
estimated by enzymatic colorimetric method. The used
reagents were supplied by Biolabo (France), LDL was
calculated according to “’Friedwald’ formula. Non-
HDL was measured by subtracting HDL from TC as:
[LDL(mg/dl) = Total cholesterol — (HDL + VLDL)].
and VLDL concentrations were measured as follows :

[VLDL(mg/dl) = serum TG/5]

Statistical Analysis: Statistical analysis was

done using the software (Excel, 2010) the results were
expressed as mean + standard deviation (mean + SD).
One way (ANOVA-single factor) was used to compare
parameters in different studied groups. P-values (P <
0.05) were considered statistically significant (t=2.131).

Result and Discussion

Serum Lipid Profile Concentrations: Recently,
concerns have been raised about the safety of artificial
sweeteners that are commonly used as substitutes for
sucrose in many diet products*®. Therefore in our study
we tried to examin the effects and biochemical variations
on lipid profile (serum total cholesterol, triglycerides,
HDL and LDL-Cholesterol) in blood and tissues of
experimental rats treated with high dose of Sorbitol
and Aspatame,Data showing the effect of sweeteners in
Table 1.

Table (1) showed the results of serum lipids and
lipoproteins levels. Serum cholesterol (TC) levels were
no significantly different (p<0.05) in the treated groups
with Sor and with Asp in comparison with control group.

Serum triglyceride (TG) and (vLDL)levels
were significantly increase in (Sor treated groups) in
comparison with (Asp treated group) and control group
(p<0.05) as shown in table (1). No significant variations
were observed in the levels of TG and vLDL in the Asp
treated groups when the comparison with control group.

Serum (HDL) levels shown no significant difference
(p<0.05) in Sor and Asp treated groups in comparison
with control group.

Serum (LDL) level were significantly increased in
(Sor treated groups) in comparison with (Asp treated
group) and control group (p<0.05) as shown in table (1)..
Additionally no significant variations were observed in
the levels of SLDL in the Asp treated groups when the
comparison with control group.

Through the results of our current study, we
notice that there is no significant difference in serum
(TC, TG, HDL, LDL,vLDL) in (Asp treated group)
comparison with control group, in agreement with
results recorded by Sharma et al.,** and Moreover,
Osfor & Elias>® reported the same effect for 12 weeks.
also his is consistent with other studies shown that
administered a over dose of 500 mg aspartame and the
results showed no significant change after 2 weeks’ in
blood cholesterol and triglyceride. caused a decrease



in lipid peroxidation, plasma cholesterol, triglycerides,
and low density lipoprotein cholesterol, and an increase
in high-density lipoprotein cholesterol 3!. On the
other hand disagree with,Proki¢ et al that referred to
chronic exposure to aspartame induced changes in lipid
metabolism and could be involved in the development
of hypercholesterolemia >2. Dhingra et al also mentioned
that: of the 20 randomised controlled experimental
studies analysed, aspartame consumption had no effects
on triglycerides or cholesterol concentrations for periods
ranging from (13 to 28) weeks. Compared to a caloric
sweetener (sucrose or fructose), of five studies, two
showed a modest significant, improvement in lipid
profile (TG and/or total cholesterol) in the group that
received aspartame, still with no differences compared
to the placebo’®.

Also from the results of our work, sorbitol was
shown significantly increase in Serum triglyceride (TG)
and vLDL levels in comparison with control group
(p<0.05), this may agree with jang et al., mention of
“The long-term consumption of artificial sweeteners
might induce atherosclerosis via modifying Apo A-1
and cause protein cleavage, which is associated with loss
of antioxidant ability and impairment of phospholipid
binding ability’> Apo Al
could lead to the production of dysfunctional HDL-
cholesterol>*”’

structure modification

The results disagree with Hamdy et al.,, 3 its

indicated that sucrose or aspartame was significantly
increased level of cholesterol and triglycerides during
the experiment in comparison to untreated group. While
similar results were also described by Singleton et al.
%6 who mentioned that Serum triglycerides increased
after consumption of the drink sweetened with glucose
and fructose, but not aspartame, indicating that unlike
glucose and fructose, aspartame does not enhance
postprandial lipemia following lipid loading while
Marko et al.,’’ study revealed that (treatment with
Asp) caused an increase in the concentrations levels of
cholesterol, LDL-cholesterol, as well as a decrease in the
levels of serum HDL-cholesterol, As for Mohammed m
et al.>®

The mechanism of hypo-cholesterolemic and
hypo-lipidemia effect may be backed to reduced total
cholesterol synthesis by the saccharin repressed in
vivo liver enzymatic activity of acetyl-CoA synthetase
citratelyase; and mitochondrial citrate exchange
leading to a reduction of available cytoplasmic acetyl-
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CoA, which is required for the synthesis of cholesterol
and fatty acids 3°. high levels of lipids are associated
with atherosclerosis and predispose to cardiovascular
disease ®. increase level of HDL-C is associated with
fewer problems with cardiovascular diseases and vice
versa. It is very clear that an increase in HDL-C level
could potentially contribute to reversal of process of
atherosclerosis, this is because high level of HDL-
Cholestrol protects endothelial cells from the cytotoxic
effects of oxidized LDL-C L.t represents the ability of
HDL-C to protect against heart disease. On the other
hand oxidized atherogenic lipoprotein, namely oxidized
LDL-C is taken up by immune system cells, which
becomes engorged to foam cells. This foam become
trapped in the wall of the blood vessels and contributes
to the formation of atherosclerosis plaques that cause
arterial narrowing and lead to heart diseases,therefore
HDL-C has antioxidant and anti-inflammatory effects
that prevent the atherogenic formation%93

The significant body weight losses with high
sweetener may be a consequence to the hypo-
triglyceredemia and hypo-cholesterolemic effect as
revealed by a decrease in total serum cholesterol
especially with the high dose treated groups 4%,
This results are in agreement with the results obtained
by Dib et al.® who reported a significant reduction
in body weight of rats [50%] and lipid levels after
administration of a 14-day artificial sweetener. Though,
the present results are in contrary with that obtained by
Polyék et al.%’, als act on accelerated bile excretion of
cholesterol metabolites and increased the fecal excretion
of the cholesterol, triglycerides, neutral lipids, and
phospholipids thus, the liver and plasma lipoprotein lipid
contents including, cholesterol, triglycerides, and LDL-
cholesterol were markedly reduced by . Thus its act as
antihyperlipidemic, so it consider of health benefit®®

Moreover  liver  acetyl-CoA  carboxylase,
phosphatidate phosphor-hydrolase, and (glycerol-3-
phosphate acyl trans-ferase) activities were markedly
reduced. Suppression of these enzymes would lead to a
reduction of triglyceride synthesis. Cyclic AMP (cAMP)
is formed from ATP by adenylyl cycles at the inner
surface of cell membranes and acts as an intracellular
second messenger.®’, c-AMP activates phosphorylase
that triggers glycogenolysis, gluconeogenesis so
induce hyperglycemia. Also adenylat cyclase, activates
hormone-sensitive lipase that produces lipolysis and

converting triglyceride into free fatty acid and glycerol.®’
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The increasing health awareness among people has
led to the growth of the sweetener industry. However,
despite approvals from various regulatory bodies some
section of the audiences is still wary of using them. The

adverse effects seen in animal studies are hard to ignore.
Although “’natural’’ does not mean safe, healthy or non-
toxic the safety concerns over artificial substitutes has
led to an increased demand for plant based alternatives.”

Table 1: Serum lipid profile concentrations in all studied groups

Groups | No. TC (mg/dl) TG (mg/dl) HDL (mg/dl) LDL (mg/dl) VLDL (mg/dl)
Mean +SD Mean +SD Mean +SD Mean +SD Mean +SD
Sor 18 70.832+9.77 57*£18.54 31.83%+7.73 27.6*£12.79 11.4%+3.71
Asp 18 602+8.51 38.5Y+10.26 41.67°+10.39 10.63° +5.31 7.7°+2.05
Cont. 18 64.83% +5.58 33.5%£2.63 43.5°+11.19 14.63%+ 6.62 6.7° +0.53
LSD 18 10.98 16.62 13.32 11.95 3.32

Note: Each value represents mean £ S.D values with non-identical superscript (a, borc ..

(P <0.05).

-No: Number of Cases.

-S.D.: Standard deviation.

-LSD: Least Significant Difference.

-Cont.: Control group.

-Sor: Rats group treated with overdose of Sorbitol.
-Asp: Rats group treated with overdose of Aspartame.

.etc.), were considered significantly differences

TC (mg//dI

Sor

Asp
Groups

Cont

Figure (1): Serum TC levels in all studied groups
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Sor Asp Cont
Groups

Figure (2): Serum TG levels in all studied groups

HDL (mg/dl)

Sor Asp Cont

Groups

Figure (3): Serum HDL levels in all studied groups
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Figure (5): Serum VLDL levels in all studied groups

Conclusions

The use of overdoses than permissible of sorbitol and
aspartame for a prolonged period leads to disturbance of
lipid profile levels, but it is statistically imperceptible.

Ethical Clearance and financial support: Lastly
the ethical approval for this study was issued by the
ethical commettee of college of science of Thi-Qar
university. Moreover there was a financial support from
college of science in Thi-Qar university.



10.

11.

12.

Conflict of Interest: Nil

References

Ugar A,Yilmaz S.Saccharin genotoxicity and
carcinogenicity: a review. Advances in Food
Sciences. 2015;37:3

Mattes RD, Popkin BM. Nonnutritive sweetener
consumption in humans: effects on appetite and
food intake and their putative mechanisms. Am J
ClinNut..2009;89:(1):1-14.

Shankar P, AhujaS, Sriram K.Non-Nutritive
Sweeteners: Review and Update. Nutrition. 2013;
29/:(11-12):1293-9.

A,Lange B. Web-Based Ingredient
Dictionary (WINCI). http://webdictionary.
personalcarecouncil.org/jsp/IngredientSearchPage.
jsp. Washington, D.C. Last Updated 2017. Date
Accessed 9-6-2017

Basu S, Shivhare US.Rheological,
microstructural, and sensory properties of sorbitol-
substituted mango jam. Food Bioprocess Technol.
2013;6:1401-1413.

LiveseyG. Health potential of polyols as sugar
replacers, with emphasis on low-glycaemic
properties. Nutr Res Rev.2003;16:163-191.

Ghoreishi  SM,  Shahrestani RG.Innovative
strategies for engineering mannitol production.
Trends Food Sci Techol.2009;20:263-270.

Ortiz ME, Bleckwedel J, RayaRR, Mozzi F.
Biotechnological and in situ food production of
polyols by lactic acid bacteria. Appl Microbiol
Biotechnol.2013;97:4713-4726.

Barbieri G, Barone C, Bhagat A, Caruso G,
Conley ZR, Parisi S.Sweet compounds in foods:
sugar alcohols. In: Springer (ed) The influence of
chemistry on new foods and traditional products.
Springer International Publishing, Berlin.2014

Milala J, Kosmala M, Sjka M, Kotodziejczyk K,
Zbrzez'niak M, Markowski J.Plum pomaces as
a potential source of dietary fibre: composition
and antioxidant properties. J Food Sci Technol.
2013;50(5):1012—-1017.

Lawson P.Sorbitol and sorbitol syrup. In: Wilson
R, Sweeteners. Blackwell Publishing and Leather
head Publishing-UK;2007. p 227-238

Belpogg F, Morando S, Michela P, Davide D,
Michelina L, Franco M. Results of long-term

Kowcz

textural,

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Medico-legal Update, April-June 2021, Vol. 21, No. 2 973

carcinogenicity bioassay on Sprague-Dawley rats
exposed to aspartame administered in feed. Ann
NY Acad Sci.2006;1076:559— 77.

Magnuson BA, Burdock GA, Doull J, et
al.Aspartame: a safety elevation based on current
use levels, regulations, and toxicological and
epidemiological studies. Crit Rev Toxicol.
2007;7:629-727.

Chattopadhyay S, Raychaudhuri U, Chakraborty
R. Artificial sweeteners- a review. J Food Sci
Technol.2014;51:611-21.

Kroger M, Meister K, Kava R.Low--calorie
sweeteners and other sugar substitutes: A review of
the safety issues. Comprehensive Reviews in Food
Science and Food Safety.2006;5 (2), 35-47.

Donnell K.Aspartame, Neotame and Advantame.
In O’Donell, K., & Kearsley, M. (Eds.), Sweeteners
And Sugar Alternatives in Food Technology.
2012;(117-126). Chichester, UK: John Wiley &
Sons.

Datta K, Sinha S, Chattopadhyay P. Reactive
oxygen species in health and diseases. Natl. Med J
India.2000;13: 304-314.

Grembecka M, Szefer P. Simultaneous
determination of caffeine and aspartame in diet
supplements and non-alcoholic beverages using
liquid-chromatography coupled to Corona CAD
and UV-DAD detectors. Eur Food Res Technol.
2012;5:1010-1017.

Swiader K, Waszkiewicz-Robak B, Swiderski
F, Kostyra E. Sensory Properties of some
synthetic high---intensity sweeteners in water
solutions. Journal Of the Science Of Food And
Agriculture.2009;89(12):2030-2038.

Doheny K.Sweetener Side Effects. Case Medical
News.2018

Sheet BS, Arttk N, Ayed MA, Abdulaziz
OF.Some alternative sweeteners (xylitol, sorbitol,
sucralose and stevia; review. Karaelmas Sci Eng J.
2014;4(1):63-70.

Marinovich M, Galli CL, Bosetti C, Gallus S,
LaVecchia C. Aspartame, low-caloriesweeteners
and disease regulatorysafety and epidemiological
issues. Food Chem Toxicol. 2013;60:109-15.

Yilmaz S, Ugar AA.review of the genotoxic and
carcinogenic effects of aspartame: does it safe or
not?. Cytotechnology. 2014;66:875-81.



974
24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Medico-legal Update, April-June 2021, Vol. 21, No. 2

Fowler SP, Williams K, Hazuda HP. Diet soda
intake is associated with long-term increases in
waist circumference in a bi ethnic cohort of older
adults: The San Antonio Longitudinal Study of
Aging. ] Am Geriatr Soc.2015;63:708-15.

Sylvetsky A, Rother KI, Brown R.Artificial
sweetener use among children: epidemiology,

recommendations, metabolic outcomes, and future
directions. Pediatr ClinNorth Am. 2011;58:1467-8.

Swithers SE. Artificial sweeteners produce
the  counterintuitive  effect of  inducing
metabolic derangements. Trends Endocrinol

Metab.2013;24:431- 41.

Kuk JL, Brown RE. Aspartame intake is associated
with greater glucose intolerance in individuals with
obesity. Appl PhysiolNutrMetab. 2016;41:795-8.

Fagherazzi G, Vilier A, SaesSartorelli D, et al.
Consumption of artificially and sugar-sweetened
beverages and incident type 2 diabetes in the Etude
Epidemiologiqueaupres des femmes de la Mutuelle
Generale de [I’Education Nationale-European
Prospective Investigation into Cancer and Nutrition
cohort. Am J Clin Nutr. 2013;97:517-23.

Nettleton JE, Reimer RA, Shearer J. Reshaping the
gut microbiota: Impact of low calorie sweeteners
and the link to insulin resistance?. Physiol Behav.
2016;164:488-93.

Shreiner AB, Kao JY, Young VB. The gut
microbiome in health and in disease. Curr Opin
Gastroenterol. 2015;31:69-75.

Frankenfeld CL, Sikaroodi M, Lamb E, Shoemaker
S, Gillevet PM. High-intensity sweetener
consumption and gut microbiome content and
predicted gene function in acrosssectional study
of adults in the United States. Ann Epidemiol.
2015;25:736-42.

Harpaz D, Yeo LP, Cecchini F, et al. Measuring
artificial sweeteners toxicity using a bioluminescent
bacterial panel. Molecules; 2018.P.23:2454.

Santos NC, Araujo LMD, Canto GDL, Guerra
ENS, Geolho MS, Borin Mdf. Metabolic effect of
Aspartame in adulthood: Asystematic review and
meta_analysis of randomized clinical trails.Critical
Reviews in food Science and Nutrition. 2018;
Augl3;58(12):2068-18.

Wiebe N, Padwal R, Field C, Marks S, Jacobs
R, Tonelli M. Asystemic review on the effect of
sweeteners on glycemic response and clinicaly

35.

36.

37

38

39.

40.

41.

relevant outcomes. BMC Med. 2011 Nov 17;
9(1):123

Bruyere O, Ahmed HS, Atlan C, Belegaud J,
Bortolotti M, Canivence LM, et al. Review of the

nutritional benefits and risks related to intense
sweeteners . BioMed centeral Ltd. 2015;73(1):41.

Dhingra R, Sullivan L, Jacques PF, Wang TJ, Fox
CS, Meigs JB, et al. Soft drink consumption and
risk of developing cardiometabolic risk factors and
the metabolic syndrome in middle-aged adults in
the community.[Erratum appears in Circulation.
2007 Dec 4;116(23):e557]. Circulation. 2007,
116(5):480-8.

-Airaodion Al et al. Bigi soft drinks might induce
hyperglycemia and hyperlipidemia in Wistar rats.
International Journal of Research and Reports in
Hematology?2. 2019; 1-10.

-Sociedade, B. de., Cardiologia. I. V., Diretriz
Brasileira; (2007); sobre Dislipidemias e Preven¢ao
da Aterosclerose. Departamento de Aterosclerose
da Sociedade Brasileira de Cardiologia. Arq Bras
Cardiol. 2007;88 Suppl I:2-19.

King R, Grant P. Diabetes and cardiovascular
disease: Pathophysiology of a life-threatening
epidemic. Herz. 2016;41:184—-192.

Nimmanapalli HD, Kasi AD, Kumar DP,
Nuttakki V. Lipid ratios, atherogenic coe cient
and atherogenic index of plasma as parameters in
assessing cardiovascular risk in type 2 diabetes
mellitus. Int. J Res Med Sci.2017; 4:2863-2869.

Rolfes SR, Pinna K, Whitney E. Understanding
Normal and Clinical Nutrition; Cengage Learning:
Florence, KY, USA, 2014.

42-Kasabe GH, Tiwari SA, Ghongane BB. A Study

43.

44,

45.

on Assessment of Relationship between Blood
Glucose, and Serum Lipids in Patients of
Dyslipidemia receiving Atorvastatin. J Med Sci
Clin Res. 2017;5:17887-17897.

Sviridiv D. “Intracellular cholesterol trafficking”.
Histology and Histopathology14. .1999;305-319.

Airaodion Al, et al. Hypoglycemic and
hypolipidaemic activities of methanolic extract
of Talinum triangulare leaves in Wistar rats.
International Journal of Bio-Science and Bio-
Technologyl1. 2019;1-13.

Oram JF, Lawn RM. ABCA1 The gatekeeper for
eliminating excess tissue cholesterol. Journal Lipid
Research 42.2001;1173-1179.



46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Global, regional, and national comparative risk
assessment of 84 behavioural, environmental and
occupational, and meta-bolic risks or clusters of
risks for 195 countries and territo-ries, 1990-2017: a
systematic analysis for the Global Burden of Disease
Study 2017. Lancet 2018; 392(10159):1923-1994.

Olivier B, Serge AH, Catherine A, Jacques B,
Murielle B, et al. Review of the nutritional benefits

and risks related to intense sweeteners. Archives of
Public Health, BioMed Central.2015;73(1):

Saad A, Khan FA, Hayee A, Nazir MS. A review
on potential toxicity of artificial sweeteners vs
safety of stevia: A natural bio-sweeteners. J. Biol
Agric Health. 2014;137-147.

Sharma S, Goyal RP, Chakravarty G, Sharma A.
Tomato red toxicity: haematological and sero-
logical changes in the blood of Swiss albino mice,
musculus. Ind J Environ Sci2006;10:145-148.

Osfor MM, Elias TR.Nutritional and biochemical
studies on some artificial sweerteners administrated
to male albino rats. Bulletin of the National
Research Center. 2003;28:377-401.

Yang RL, Li W, Shi YH, Le GW.Lipoic acid
prevents high-fat diet-induced dyslipidemia
and oxidative stress: a microarray analysis.
Nut.2008;24:582-588. doi

Proki¢ MD, PaunovicMG, Mati¢ MM, et al .Effect
of aspartame on biochemical and oxidative
stress parameters in rat blood. Arch Biol
Sci.2015;67(2):535-545.

Jang W, Jeoung NH, Cho K. Modified
apolipoprotein (apo) A-I by artificial sweetener
causes severe premature cellular senescence and
atherosclerosis with impairment of functional and
structural properties of apoA-I in lipid-free and
lipid-bound state. Mol Cells. 2011;31:461-470.

Feng H, Li X. Dysfunctional high-density
lipoprotein. Curr. Opin. Endocrinol. Diabetes.
Obes.2009;16(2):156-162.

Hamdy B, Gafarl, Nabil T, Saad N, Abdelwahab
M, Mohamed L.Protective Role of Alpha Lipoic
Acid against the Deleterious Effects of both Natural
and Artificial Sweetener (Sucrose and Aspartame)
in Albino Rats. Alexandria Journal of Veterinary
Sciences. 2016;Apr. 49(2):105-115.

Singleton MJ, Heiser C, Jamesen K, et al. Sweetener
augmentation of serum triacylglycerol during a fat
challenge test in humans. Clinical Trial, Journal

57.

58.

59.

60.

61.

Medico-legal Update, April-June 2021, Vol. 21, No. 2 975

Article, Randomized Controlled Trial, Research
Support, U.S. Gov’tP.H.S .J Am Coll Nut.
1990;18(2):179-185.

Marko DP, Milica GP, Milo§ MM, Natasa
ZD, Branka 10, Andra§ SS, Zorica SS.Effect
of aspartame on biochemical and oxidative

stress parameters in rat blood. Arch Biol Sci
Belgrade.2015;67(2):535-545.

Mohamed DM, Hesham AA, Refaat AE, Waffaa
MH.Impact of different doses of sucrose on
the liver function and ultrastructure in rats.
Category.2014;82. Hits: 47

Hall IH, Voorstad PJ,Cocolas GH. Antihy-
perlipidemic activity of saccharin analogues in
rodents. J Pharm Sci.1983;72:1192-8

Durrington P. Dyslipidaemia.
362(9385):717-731.

Assmann G, Nofer J. Atheroprotective effects

of high-density lipoproteins. Annual Review of
Medicine. 2003;54:321-341.

Lancet. 2003:

62-Mackness MI, Durrington PN, MacknessB.Review

63.

64.

65.

66.

67.

How high-density lipoprotein protects against the
effects of lipid peroxidation. CurrOpinLipidol.
Aug. 2000;11(4):383-8.

Barter PJ, Nicholls S, Rye KA, Anantharamaiah
GM, Navab M. Review Anti-inflammatory
properties of HDL. Fogelman AMCirc Res. Oct.
2004;15:95(8): 764-72

Aboel-Zahab HE, Sidhom G, Awadallah R, Abdel-
al W,Mahdy K.Physiological effects of some
synthetic food coloring additives on rats. Boll Chim
Farm. 1997;136:615-627.

Abdallah IA. Physiological changes induced by
long term administration of saccharin compared
with aspartame to male albino rats. Egyp J Hospit
Med. 2002;8:70-81.

Dib K, Oget I, Wrisez F, El-Jamali A, Aguie-
Aguie G, Correze C, Lambert B. Effects of sodium
saccharin diet on fat-cell lipolysis: evidence for
increased function of the adenylyl cyclase catalyst.
Int J Obes Relat Metab Disord. 1996;20:15-20.
Polyédk E, Gombos K, Hajnal B, Bonyar-Miiller
K, Szabo S, Gubicsko-Kisbenedek A, Marton K,
Ember I. Effects of artificial sweeteners on body
weight, food and drink intake. Acta Physiol Hung.
2010;97:401-7.



976
68.

69.

Medico-legal Update, April-June 2021, Vol. 21, No. 2

Kamal AA, Hessah MA. Alterations in lipid profile,
oxidative stress and hepatic function in rat fed with
saccharin and methyl-salicylates. Int J Clin Exp
Med. 2015;8(4):6133-6144.

Striem JB, Naim M, Zehavi U, Ronen T. Saccharin
induce changes in adenylate cyclase activity in

70.

liver and muscle membranes in rats. Life Sci.
1990;46:803-810.
Shinde UA, Kusalkar S, Rajput N. Sugar substitutes:

an overview. World Journal of pharmaceutical
research. 2 Mar 2017;6(3):1384-1416.



