Int. J. Morphol.,
43(3)871-879, 2025.

Nephrotoxic Impacts of Aspartame and Saccharin in Wistar Rat
Model: Biochemical, Molecular and Histopathological Approach
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SUMMARY: The present study was designed to resolve the dispute about the nephrotoxicity of the non-nutritive sweeteners
(NNS), mainly aspartame and saccharin. Twenty-five, 7-week old, male Wistar rats were divided into a control group (n=5) and 4
experimental groups (n=5). The first and second experimental groups received daily doses of 250 mg aspartame/ Kg BWi(@fsp. L) an
1000 mg aspartame/ Kg BW (Asp. H), respectively. The third and fourth experimental groups received daily doses of 25 img sacchar
Kg BW (Sacch. L) and of 100 mg saccharin/ Kg BW (Sacch. H), respectively. The experimental groups received the corresponding
sweetener dissolved in water by oral route for 56 consecutive days. The biochemical assays indicated that both NNS s&erted a do
dependent significant increase of serum urea and creatinine, compared to the control group. The NNS-treated groupsthémdigad hi
changes reflecting dose-dependent nephrotoxic effects. These included glomerular and tubular disorders, and outstaitiding interst
haemorrhages and fibroplasia as well. The gene expression levels of the key ontdgsjeand the tumour suppressor garE?|(
were also estimated, displaying a significant overexpression of the first and a significant downregulation of the secaodeffeden
the biochemical and histological alterations, the overexpression of the key ondedtas) &nd the downregulation of the tumour
suppressor gen®27) in all NNS-treated rat groups may indicate a potential risk of carcinogenesis, especially on long-term exposure.
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INTRODUCTION

Artificial sweeteners (AS) are commonly known as1998). The ingested saccharine passes through the digestive
sugar substitutes and have significantly substituted sucrdsact without being digested (Mahmood & Al-Juboori, 2020).
in foods providing synchronized enhanced flavour andhus, it is not absorbed or metabolized, but rapidly excreted
reduced calorie intake (Whitehousteal, 2008; Schwaret unchanged by the active renal tubular secretion (Goldstein
al., 2024). The most common members of AS are noet al, 1978). On the other hand, aspartame-aspartyl-
nutritive sweeteners (NNS) including aspartame anldphenylalaninel-methyl ester, is also a widely used NNS
saccharin (Schwart al, 2024). (Soffritti et al,, 2006). It is a dipeptide methyl ester, built up

of a phenylalanine molecule, an aspartate molecule and a

Soluble saccharin (ortho-benzoylsulfimide sodiunmethyl group esterified to the carbonic acid group of the
salt) is the most widely known benzisothiazole derivativphenylalanine (Monte, 1984). Aspartame is hydrolysed into
and the most commercially available NNS (Agtral, phenylalanine, aspartic acid and methanol (Monte, 1984).
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Methanol is further metabolized into formaldehyde, which This echoing dispute among autonomous scientific
exerts oxidative stress on the kidney causing renal injuripablications and those funded by NNS producers about the
(Ardalanet al, 2017). Thus, aspartame may be designataafety of NNS had encouraged us to scheme this research
as a nephrotoxin (Finamet al, 2014; Ardalart al, 2017). proposal endeavouring to unveil some of the mysterious
facets of this matter.
Although, NNS are widely used to sweeten several
products (jams, canned fruit, soft drinks, candies, chewidATERIAL AND METHOD
gum, cosmetic products, and medications); they represent
debated safety and health issues (Whitehetis¢, 2008; Atrtificial sweeteners. The AS investigated in the current
Ardalanet al, 2017). Yet, many recent experimental studiestudy: sodium saccharin (Cat. No. AL3367) and aspartame
reported potential toxic impacts of NNS, including aspartam{€at. No. AL5181-ASPA) were purchased from Alpha
and saccharine (Ardalaat al, 2017; Shaheet al, 2023; Chemika, Mumbai, India.
Schwarzet al, 2024). Among the most affected organs are
the liver (Alkafafyet al,, 2015; Azeeet al., 2019; Schwarz Animals and experimental designA total of 25 male Wistar
etal, 2024) and the kidney (Martins & Azoubel, 2007; Bahalbino rats (7-week age and average body weight aof 101
& Zaki, 2014; Finamoeet al, 2014; Waggast al, 2015; 4.8 g) were purchased from the animal house of the College
Alwaleedi, 2016; Amiret al, 2016; Ardalaret al, 2017; of Pharmacy, King Saud University, Riyadh, Saudi Arabia.
Al-Eisaet al, 2018; Azeeert al,, 2019; Shahest al, 2023; Rats were adapted for a week before the start of the trial.
Schwarzet al, 2024). Rats were kept at animal house under standard environmental
conditions (ambient temperature of 22, good ventilation,
Many of the studies on the safety of NNS have beet? h light/dark cycle, fed a standard pellet diet, and water
conducted by manufacturers of these sweeteners and agdibitum). The animal experiments were applied according
commonly unavailable to consumers (Naikal, 2018). tothe protocols and regulations of animal care and approved
However, some independent research studies have associbtelithical Committee of Taif University for the project TU-
NNS with health disorders (Nai&t al, 2018) such as DSPP-2024-154. Rats were allocated into five groups: a
nephrotoxicity (Bahr & Zaki, 2014; Finamet al, 2014; control group and four experimental groups (5 rats per each),
Waggaset al, 2015; Alwaleedi, 2016; Amiet al, 2016; and housed in cages of polycarbonate. The first and the third
Al-Eisaet al, 2018; Azeert al, 2019) and cancers (Soffritti experimental groups received daily doses equivalent to the
et al, 2006, 2007, 2010). Nevertheless, a massiweceptable daily intake (ADI) of 250 mg aspartame and 25
disagreement about this issue still exists and the role rofy saccharin/kg BW, respectively. The second and the fourth
sweeteners in cancer vulnerability has been extensivedyperimental groups received daily doses equivalent to 4-
disputed (Bosettét al, 2009). Unquestionably, aspartamefold ADI of 1000 mg aspartame and 100 mg saccharin/kg
has been the most debatable NNS because of its proba®W, respectively. Rats in different treated groups received
noxiousness (Whitehouse al, 2008) and carcinogenicity the corresponding sweetener dissolved in water by oral route
(Soffritti et al, 2006, 2007, 2010), even at a dosage lev@dr 56 consecutive days. Calculation of the experimental ADI
approximating the ADI for humans (Whitehowtal, 2008). was according to those reported by Butchko & Kotsonis
Likewise, experimental studies on saccharin offer botti991) for human ADI and corrected for rats according to
positive and negative outcomes, including the possibility teernstrom (1989).
convince cancer in rats, dogs, and humans (Whitehetuse
al., 2008). On the other hand, human-based study indicatesmpling. By the end of the trial, rats of all groups were
that the consumption of AS was not associated with the riskcrificed, serum and organs were collected. The serum was
of cancer (Bosettt al,, 2009). collected after the centrifugation of blood at 4,000 rpm for 8
min. Serum samples were collected and stored atG80
Aspartame convinces outstanding modifications inntil used for biochemical analyses. Kidneys tissue
the expression of key oncogerfeRag in mice liver and specimens were collected for histological and gene
kidney (Gomboset al., 2007). Also, Sodium saccharinexpression assessments. Histological specimens were kept
induces point mutation in th&ras oncogene in the human in 10 % neutral buffered formalin (NBF) and those for
RSA cellsin vitro (Suzuki & Suzuki, 1993). Moreover, molecular analyses were keptin RNA-Later (Sigma-Aldrich,
saccharin convinces remarkable DNA damage than dass Louis, MO, USA) at -80C until use.
aspartame (Bandyopadhyay al, 2008). It is worth
mentioning that DNA binding properties of aspartam&iochemical assays-or assessment of the kidney function,
(Kashaniaret al, 2013) and saccharin (Icsel & Yilmaz, 2014)serum urea and creatinine were estimated. The biochemical
support the concept of their genotoxicity. markers (serum urea and creatinine) were determined using
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the kits purchased from Biodiagnostics companethidium bromide and visualized under UV light then
Biodiagnostic, Dokki, Giza, Egypt and assayed as describptotographed using UVP gel documentation system (UVP,

in the instruction manual of each kits. Upland, CA, USA). The intensities of the bands were
guantified densitometrically using Image J program
Analysis of genes expression versionl1.47 (http://rsb.info.nih.gov/ij/).

RNA extraction and cDNA synthesis.Total RNA was Histological examination. Small specimens from the
extracted from 100 mg of each tissue sample usigdney were fixed in 10 % NBF for 24 h, then washed
QIlAzollysis reagent (QIAGEN Inc., Valencia, CA) accordingunder running tap water and preserved in 70 % ethanol.
to the manufacturer's instructions and as detailed previoudlie samples were dehydrated in ascending grades of
(Ahmedet al, 2014). Integrity of the prepared RNA wasethanol, cleared in xylene and embedded in Paraplast Plus®
checked by electrophoresis. While, RNA concentration arf@igma—Aldrich, St. Louis, MO, USA) and sectioned at 5
purity were determined spectrophotometrically at 260 nmm thickness. Tissue sections were mounted on glass
and 280 nm. For cDNA synthesis, tyvg RNA were reverse slides. Sections were stained with hematoxylin and eosin
transcribed with oligo-dT primer and Moloney murinefor studying the general histology (Bancreftal, 1996),
leukaemia virus (M-MuLV) reverse transcriptaseand picrosirius red (PSR) for detection of newly formed
(SibEnzyme Ltd. AK, Novosibirsk, Russia) as previougollagen (Junqueirat al, 1979).
described (Ahmeet al, 2014). The resultant cDNA was
preserved at -2€ until used. Photomicrography. Photomicrographs were captured with

a digital camera (Leica EC3, Leica Microsystems Ltd.,
Semi-quantitative PCR.The used primers were designedHeerbrugg, Switzerland), mounted on Leica DM LB light
using Oligo-4 computer program (Molecular Biologymicroscope (Leica Microsystems, Wetzlar, Germany).
Insights, Inc., Cascade, CO, USA) and nucleotide sequence
published in Genbank (Table I) and synthesized by Macrog8&tatistical analysis.Statistical analysis for the obtained
(Macrogen Company, GAsa-dong, Geumcheon-gu., Koreagsults was performed using analysis of variance (ANOVA)
PCR was conducted in a final volume ofi&onsisting of followed by the least significant difference (LSD) test for
1 ul cDNA, 1 ul of 10 picomolar of each primer (forward the multiple comparisons among the groups by using SPSS
and reverse) and 12 PCR master mix (Promega software (SPSS version 13.0, IBM, Chicago, IL, USA) with
Corporation, Madison, WI, USA), the volume was brough® < 0.05 regarded as statistically significant. Results were
up to 25ul using sterilized, deionized water. PCR was carriedxpressed as meaastandard errors of means (SEM).
out using a PeX 0.5 thermal Cycler with the cycle sequence
at 94°C for 5 min one cycle, followed by 25 cycles each cRESULTS
which consisted of denaturing at@2for one min, annealing
at the specific temperature corresponding to each primBiochemical findings.The current findings that reflect the
(Table 1) and extension at PZ for 1 min with additional impacts of AS on the serum markers (creatinine and urea)
final extension for one cycle at 7Z for 5 min. As a of the kidney function were displayed in histograms (Fig.
reference, expression of glyceraldehyde-3-phosphatg Application of aspartame and saccharin raised the serum
dehydrogenase (GAPDH) mRNA was detected by usidgvels of urea and creatinine at both low and high doses,
specific primers (Table 1). PCR products weregelative to the control. The serum urea levels were
electrophoresed on 1 % agarose A (Bio Basic Inc. Konratgnificantly high in both rat groups of Asp. L (49£2555
Cres, Markham, Ontario, Canada) gel in 1.0 X- TAE (Trismg/dl) and Sacch. L (54.28.04 mg/dl), relative to the
Acetate-EDTA) buffer (Sigma—Aldrich, St. Louis, MO, control (28.421.69 mg/dl). In case of the high doses, the
USA) at 100 volts for 30 min. The gel was stained witlserum urea levels were rather higher in both rat groups of

Table I. Primers and PCR conditions used for the tested genes.

Product size Annealing temperature Primer Sequence (5 -3") Gene,accession number
& Cycles number
430 bP 55°C,25cycles F-CCT CTG GAA AGCTGT GGCGT GAPDH (M17701)
R-TTG GAG GCC ATG TAG GCC AT
542 bP 56°C, 30 cycles F-AGC CCC TGT AGA AGC GAT GA ha-Ras(NM_001130441)
R-CAT CAGGCG GGTTCA GTTTC
238 bP 58°C, 30cycles F-GAG GGCAGA TACGAG TGGCAG P27(D86924)

R-CTG GAC ACT GCT CCG CTA ACC
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Fig. 1. Histogram showing the effect of artificial sweeteners intake on the serum levels of urea (A) and creatinine (Bheh&pd.,
ADI of aspartame; Asp.H, four-fold ADI of aspartame; Sacch.L, one-fold ADI of saccharin; Sacch.H, four-fold ADI of sacgbatin.;
control. Columns carrying different letters are significantly different at P < 0.05.
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Asp. H (72.7%2.29 mg/dl) and Sacch. H (7683860 mg/ Molecular findings. The expression of the mRNA of
dl), relative to the control and to their corresponding of lolwothh-Rasand P27 was examined in the kidney from
doses (FiglA). Likewise, the serum creatinine levelghe control and all the experimental groups after
were significantly high in both rat groups of Asp. Lreceiving the aspartame and saccharin at different dose
(0.98t0.039 mg/dl) and Sacch. L (0£0.035 mg/dl), rates for 56 consecutive days. The expressibrRds
relative to the control (0.80.023 mg/dl). In case of was significantly higher in all treated groups compared
the high doses, the serum creatinine levels were ratbhe@the control group and in a dose-dependent way (Fig.
higher in both rat groups of Asp. H (17055 mg/ 2A). On the other hand, P27 mRNA expression was
dl) and Sacch. H (1.6@9.034 mg/dl), relative to the significantly downregulated in all treated groups
control and to their corresponding of low doses (Figompared to the control group and this downregulation
1B). was also dose-dependent (Fig. 2B)
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Fig. 2. Effects of artificial sweeteners intakeleRas(A) and P27 (B) mRNA expression in renal tissue of rat. Notes: Representative
blots and results of densitometric analyses of at least five independent experiments are shown. Valuesia&Emésnd, one-fold

ADI of aspartame; Asp.H, four-fold ADI of aspartame; Sacch.L, one-fold ADI of saccharin; Sacch.H, four-fold ADI of sacgbatin.;
control. Columns carrying different letters are significantly different at P < 0.05.
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Histological findings.Hematoxyline and eosine stainedof both NNS. The histopathological changes including
renal sections from control rats displayed the normal rerglbmerular, tubular and interstitial findings (Figs. 4 and
architecture of the outer renal cortex and the inner reri@. The glomerular findings ranging from dilatation of
medulla (Fig. 3a,b). The renal cortex displayed the renahpsular space, hyperplasia, narrowing of capsular space
corpuscles and the associated proximal and distahd finally glomerular atrophy. The tubular changes
convoluted tubules (Fig. 3a). On the other hand, the renalvolving proximal and distal tubules. The
sections of the renal medulla stained with Hematoxylingistopathological changes ranged from cloudy swelling,
and eosine (Fig. 3b) and PSR (Fig. 3c) presented profilescuolar and hydropic degeneration, necrosis and finally
of thin tubules and the collecting ducts. The PSR-stainéésquamations of the tubular epithelium. The most
sections, more or less fail to demonstrate newly formadmmon outstanding intertubular findings were interstitial
collagen fibres within the renal interstitium in control ratongestion and haemorrhages (Figs. 4 and 5).
kidney (Fig. 3c).
Compared to the renal sections from the control rats

Renal sections from rats received aspartame (¥ig. 3c), the sections stained with PSR for demonstrating
saccharine showed obvious histological changes, whicbllagen deposition (pink coloured), displayed a
were more pronounced in animals receiving higher dosemmarkable interstitial fibrosis in all treated groups

> "'-}':ﬁ'rf-_';’" y 7, receiving aspartame (Figs. 4c,f) and saccharin

T 'ﬂfﬁ ,?g! (Figs. 5b,e). The collagen deposition was

5';0" ( o e ‘,n‘ more pronounced in the kidneys from rat

e Q*“‘h éﬁ“‘ % t groups received the higher doses of both
sweeteners (Figs. 4f and 5e).

/6 | f"zi"

DISCUSSION

The nephrotoxic effects of aspartame
are mainly ascribed to its metabolic by-
products. As a dipeptide methyl ester,
aspartame is hydrolysed by the chymotrypsin
of the pancreatic juice in the duodenum into
aspartic acid, phenylalanine, and methanol
(Burgertet al, 1991). Methanol is oxidized
in the tissues by alcohokHydrogenase to a
highly reactive intermediate product:
micromolar formaldehyde (Liesivuori &
Savolainen, 1991). Thim vitro studies on
micromolar formaldehyde demonstrated its
cytotoxic potentials (Nakaet al, 2003). This
cytotoxicity was denoted by increased numbers
of shrivelled cells. On the other hand, the
ingested saccharine passes through the
digestive tract without being digested
(Mahmood & Al-Juboori, 2020). Thus, it is not
absorbed or metabolized, but rapidly excreted
unchanged via renal route, by the active tubular
secretion (Goldsteint al, 1978). A positive
relationship between oxidative stress and
saccharin consumption was reported, and thus,
saccharin may be a potential oxidative stress
initiator (Azeezet al, 2019). This may agree

Fig. 3. Renal sections from control rat group: H & E stained sections of réﬁgr‘ pre_wous _stgdles_rep_orted that §0d|um
cortex (a) showing renal corpuscle (RC), proximal (PT) and distal (DT) convolu@@fcharin exhibits oxidative cytotoxic and
tubules; H & E stained sections (b) and PSR-stained sections (c) of renal mebior-promoting effects (Yet al, 1992;
displaying thin tubules (TT) and collecting ducts (CD). Scale barmn®0 Mahmood & Al-Juboori, 2020).
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Fig. 4. Effect of aspartame intake on the histological architecture of the kidney: Sections of kidney from rat group tindatedege

of aspartame (Asp.L): H & E stained sections of renal cortex (a) showing proximal convoluted tubules lined with epitbeliith cell
deeply acidophilic cytoplasm and pyknotic nuclei (asterisks) and interstitial haemorrhage (arrow); H & E stained sectiahs of re
medulla (b) displaying intra-tubular desquamations (arrowheads) and interstitial haemorrhage (arrow); and PSR-stained sections
renal cortex (c) exhibiting degenerating renal tubules (asterisks), atrophying (arrowhead) renal corpuscle (RC), depositigns of
formed collagen fibres (arrows) around the renal corpuscles and renal tubules. Sections of kidney from rat group tregtedosih h

of aspartame (Asp.H): H & E stained sections of renal cortex (d) showing degenerating renal corpuscles (RC), proximatl convolute
tubules with pyknotic nuclei (asterisks) and intra-tubular desquamations (arrowhead) and interstitial haemorrhage (aEat@indd
sections of renal medulla (e) displaying intra-tubular desquamations (arrowheads) and interstitial haemorrhage (arrowgta@nddSR
sections of renal medulla (f) exhibiting peritubular deposition of newly formed collagen fibres (arrows). Scale joar. = 30

The current biochemical findings efevated serum jndicated from morphometric alterations (glomerular and
biomarkers (urea and creatinine) of the kidney functiongpular) in the rat fetal kidney (Martins & Azoubel, 2007).
indicate that both aspartame and saccharin induced a dasgntradicting to these findings, Toriget al (2024),
dependent nephrotoxic effects. Our findings of aspartamemorted that there were no differences either in serum
induced renal disorders, go in line with the findings opiomarkers (creatinine and urea) levels, or in renal histology

previous experimental studies on rats (Bahr & Zaki, 201fetween the control and aspartame-treated mice groups.
Finamoret al,, 2014; Waggast al., 2015; Alwaleedi, 2016;

Amin et al., 2016; Al-Eisaet al., 2018) The elevation in Likewise’ our findings of saccharin-induced

creatinine and urea may be ascribed to diminished glomerulphrotoxicity, go in line with those of previous studies
filtration rate and retention of urea and creatinine in the bloogbported a dose-dependent nephrotoxic effect of saccharine
This notion may be supported by the histopathologicabdium on rat kidney (Amin & Almuzafar, 2015; Amn
changes involved both the glomerular and the tubulay 2016; Azeext al, 2019; Nabkt al, 2024). Similar to
elements in male (Al-Eiset al, 2018) and female (Waggas our findings, the consumption of saccharin over a long period
etal, 2015; Othman & Bin-Jumah, 2019) rats. It is wortlyf time impairs the kidney function, as indicated from a
noting that the use of aspartame leads to nephrotoxicity, @gnificant elevation in the serum creatinine level in the
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Fig. 5. Effects of saccharine intake on the histological architecture of the kidney: Sections of kidney from rat growgttréatedose
of saccharin (Sacch.L): H & E stained sections of renal cortex (a) showing hyperplastic renal corpuscle (RC), intra-tyumnizaties
(arrowheads), degenerating proximal convoluted tubules (asterisks) and interstitial haemorrhage (arrow), and renal regdulla (ins
displaying intra-tubular desquamations (arrowheads); PSR-stained sections of renal medulla (b) presenting intra-tubuktiafesquam
(arrowheads) and interstitial haemorrhage (arrow). Sections of kidney from rat group treated with high dose of sacchadin Sacch

& E stained sections of renal cortex (¢) showing glomerular hyperplasia and sever narrowing of the capsular space afifhesenal

(RC), degenerating renal tubules (asterisks) and interstitial haemorrhage (arrow); H & E stained sections of renal rdisgldlzrid)
intra-tubular desquamations (arrowheads) and interstitial haemorrhage; and PSR-stained sections of renal medulla (peetiiitarg
deposition of newly formed collagen fibres (arrows) and intra-tubular desquamations (arrowhead). Scalgibar = 30

o ) . v e 29 9 D it R

saccharin-treated groups compared to the control gronpcrovascular endothelial cells, assumed that aspartame
(Amin et al, 2016; Azee=zt al, 2019). Also, Nabet al  and saccharin exhibit protective effects on the glomerular
(2024), mentioned that these effects included hyperplastiticrovasculature against the barrier disruption induced by
glomerular changes, and degenerative tubular alteratiotise vascular endothelial growth factor. However, they failed
These histopathological alterations were severe enoughtto identify the definite relevant mechanism, and
reach glomerular atrophy, desquamation of tubuldwypothesized an unknown alternative signalling pathway
epithelium, and interstitial haemorrhages. Additionally(Enuwoseet al, 2021)
Jacquilletet al (2018), reported that there were no major
effects of saccharin on the glomerular filtration rate or urine The intake of aspartame for a long period of time may
flow in the kidney in an in vivo experiment of acute sacchariresult in a dose-dependent increased production of free
infusion in male Wister rats. They also proposed that thiadicals and oxidative stress in renal tissues (Mourad, 2011;
renal dysfunction is associated only with the long-term intak&rdalanet al, 2017), as well as injury of the renal tissues
of NNS (Jacquilleet al, 2018). (Ardalanet al, 2017; Shahest al, 2023). The oxidative stress
involves either elevated level of pro-oxidants such as reactive
Contradicting to our findings, Enuwosgal. (2021), oxygen species (ROS), or reduced level of antioxidants
via anin vitro study on model of primary human glomerulapromoting dysfunction and degradation of¢kés (Halliwell
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& Gutteridge, 2007). Additionally, the generation of freeal DHAHRANI, A.: AHMED, M.M.: ABDULJABBAR, M. H.:

radicals induces breakdowns in the DNA (kinal, 2006). FELEMBAN, R. A.; ALORABI, A. A. H. & ALKAFAFY, M. E.

Thus, both cytological and histological alterations may belapactos nefrotoxicos del aspartamo y la sacarina en un modelo de
result of direct effect of ROS, or via indirect impact of RO%ata Wistar: Enfoque bioguimico, molecular e histopatoldditto.

on the DNA and initiation of apoptosis and other degenerativeMorphol., 43(3p71-879, 2025.

changes (Al-Eisat al, 2018). Moreover, previous StUdleS. RESUMEN: El presente estudio se disefi6 para resolver la
on Hela cells reported that low qoses of aspartame mOdgéfntroversia sobre la nefrotoxicidad de los edulcorantes no nutritivos
the mRNA expression of apoptotic genes and downregulgayn), principalmente aspartamo y sacarina. Veinticinco ratas Wistar
the expression of the tumor suppressor gene p53 (Pandurangagho de 7 semanas de edad se dividieron en un grupo control (n=5)
et al, 2015; Shahest al, 2023). Thus, aspartame could be & cuatro grupos experimentales (n=5). El primer y segundo grupo
carcinogen in male and female rodents (Soffeittil, 2010). experimental recibieron dosis diarias de 250 mg de aspartamo/kg de

Also, Sodium saccharin possesses carcinogenic effects in g0 corporal (Asp. L) y de 1000 mg de aspartamo/kg de peso corporal
(Ellwein & Cohen, 1990) (Asp. H), respectivamente. El tercer y cuarto grupo experimental

recibieron dosis diarias de 25 mg de sacarina/kg de peso corporal
Sacch. L) y de 100 mg de sacarina/kg de peso corporal (Sacch. H),

Th? present molecular OUtCQmeS denmed.br spectivamente. Los grupos experimentales recibieron el edulcorante
upregulation oth-Rasand downregulation of P27 are incorrespondiente disuelto en agua por via oral durante 56 dias
agreement with that reported in mice (Soffettal, 2006), consecutivos. Los ensayos bioquimicos indicaron que ambos NNS
in rats (Alkafafyet al, 2015), and in human RSA ceifs ejercieron un aumento significativo dependiente de la dosis de urea'y
vitro (Suzuki & Suzuki 1993). Aspartame convincesgreatinina séricas, en comparacion con el grupo control. Los grupos
outstanding modifications in the expression of key oncogefftados con NNS mostraron cambios histoldgicos que reflejaban
(h-Ra3 in mice (Gombost al, 2007) and in rats (Alkafafy efectos nefrotéxicos dependientes de la dosis. Estos incluyeron

. . ) . trastornos glomerulares y tubulares, y también hemorragias
etal, 2015). Also, sodium saccharin induces point mutatiofe,sticiales destacadas y fibroplasia. También se estimaron los niveles

in the K-ras oncogene in the human RSA celfsVitro e expresion génica del oncogén claw®ag y del gen supresor de
(Suzuki & Suzuki, 1993), and significantly modifies theumores (P27), mostrando una sobreexpresion significativa del primero
expression of key oncogeneRag in rat (Alkafafyet al, y una significativa disminucion de la expresion del segundo. En
2015). On the other hand, aspartame and saccharine hewgunto, las alteraciones bioquimicas e histologicas, la sobreexpresion
been reported to downregulate the expression of the tun§§t oncogén claventRag y la disminucion de la expresion del gen
suppressor gene P27 in rats (Alkafetfal, 2015). Moreover, SuPresor de tumores (P27) en todos los grupos de ratas tratadas con
saccharin convinces remarkable DNA damage than dogy> Podrian indicar un riesgo potencial de carcinogenesis,

- especialmente con la exposicion a largo plazo.
aspartame (Bandyopadhyay al, 2008). It is worth
mentioning that DNA binding properties of aspartame PALABRAS CLAVE: Aspartamo; Sacarina; Rata;
(Kashaniaret al, 2013) and saccharin (Icsel & Yilmaz, 2014)Rirén: Nefrotoxicidad: h-Ras P27.
support the concept of their genotoxicity. This notion has
been recently supporteq by_ anin silico stu_dy (ArUIar,‘an_daﬁEFERENCES
etal, 2025). However, in disagreement with these findings

Otabeet al (2019)' reported that NNS have no pmemia/l\ger, D. J.; Pantaleone, D. P.; Henderson, S. A.; Katritzky, A. R.; Prakash,

genotoxicity or mutagenicity. I. & Walters, D. E. (). Commercial, synthetic nonnutritive sweeteners.
Angew. Chemint. Ed., 37(13-141802-17, 1998.
CONCLUSION Ahmed, M. M.; Ibrahim, Z. S.; Alkafafy, M. & EI-Shazly, S. A. L-Carnitine

protects against testicular dysfunction caused by gamma irradiation in
mice.Acta Histochem., 116 (8)046-55, 2014.
Taken together the remarkable biochemical (elevatedEisa, R. A;; Hamza, R. Z.; Mehana, A. E. & EI-Shenawy N. S. The
serum creatinine and urea)’ and the histo|ogica| Changes ininfluence of L-carnitine on aspartame toxicity in kidney of male rats.

: : _ Int. J. Pharmacol., 14(8)118-27, 2018.
kidney sections from all NNS-treated groups reflected t afafy, M. S.: Ibrahim, Z. S.. Ahmed, M. M. & E-Shazly, S. A. Impact of

nephrOtOXiC effect Of_ aSparta.me and saccharin. It is worth aspartame and saccharin on the rat liver: Biochemical, molecular, and
noting that the severity of toxic effect was dose-dependent. histological approachint. J. Immunopathol. Pharmacol., 28{237-
Moreover, the upregulation of the key onchodeR@3 and 55, 2015.

. aleedi, S. A. Alterations in antioxidant defense system in hepatic and
the downregmatlon of the tumour Suppressor gene (P27)ﬁwrenal tissues of rats following aspartame intaide.J. Health Sci. Res.,

all treated rat groups may indicate a potential risk of kidney 4(2267-76, 2016.

carcinogenesis, particularly on long-term exposure. Amin, K. A. & AIMuzafar, H. M. Alterations in lipid profile, oxidative stress
and hepatic function in rat fed with saccharin and methyl-salicylates.

. Int. J. Clin. Exp. Med., 8(49133-44, 2015.
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