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ABSTRACT

Introduction: Overconsumption of fructose may cause metabolic
syndrome. Metabolic syndrome is a result of oxidative stress, cellular
damage, and inflammatory responses resulting from genetic and
environmental causes. N-acetylcysteine is the gold standard for treating
paracetamol toxicity. Additionally, N-acetylcysteine became the ideal of

an "antioxidant" throughout time.

Aims: This study aims to evaluate the possible ameliorating effects of N-
acetylcysteine on salivary glands’ mitochondrial DNA copy number,
serum glutathione peroxidase,blood glucose,lipid profile, body weight,
and salivary glands’ histological picture in fructose-induced metabolic

syndrome in albino rats.

Materials and Methods: Forty male albino rats, weighing 200-250 g
and 10-12 weeks old, were haphazardly distributed into five groups of
identical size. Group I (negative control) consumed tap water for 12
weeks. Group II (positive control) consumed a 60%w/w fructose solution
instead of tap water for 12 weeks. Group III (N-acetylcysteine) received
tap water and an intra-peritoneal injection of N-acetylcysteine (150
mg/kg /day) for 12 weeks. Group IV (protection) co-administered
60%w/w fructose solution orally and an intra-peritoneal injection of N-
acetylcysteine (150 mg/kg /day) for 12 weeks. Group V (treatment)
received 60%w/w fructose solution for 8 weeks followed by 4 weeks of
drinking tap water with N-acetylcysteine intra-peritoneal injection (150
mg/kg /day). Blood samples were obtained at weeks 0, 8, and 12 and
were tested for serum glutathione-peroxidase, serum glucose and lipid
profile. Additionally, all animals of each group were weighed at weeks 0,

8 and 12 of the study. Moreover, rats were euthanized at the end of the 12
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weeks and the salivary glands were dissected and examined histologically

and for mitochondrial DNA copy number.

Results: Molecularly, in group II, there was a significant decline in
mitochondrial DNA copy number compared to group I. Group III showed
a significant elevation in mitochondrial DNA copy number in relation to
group I. In group IV, a significant rise in mitochondrial DNA copy
number in relation to group II was observed. Group V also showed a
significant elevation in mitochondrial DNA copy number in relation to
group II, but less than that of group IV. Concerning oxidative stress
marker, a significant decline in serum glutathione peroxidase level was
noticed in group II in relation to group I. In group IV, there was a
significant elevation in comparison to group II. Concerning serum
glucose, group II showed increased glycaemia at week 8 and further
elevation at week 12 in comparison to group I. Group III displayed no
significant change in glycaemia at weeks 8 and 12 in comparison to group
I. In group IV, glycaemia showed elevation at week 8 followed by almost
complete restoration at week 12 in relation to group I. In group V, there
was an increased glycaemia at week 8 followed by a partial restoration at
week 12 in comparison to group I. Concerning lipid profile parameters,
group II demonstrated a deterioration at week 8 and more worsening at
week 12 in relation to group I. Group IV displayed a worsening in lipid
profile at week 8 followed by a nearly complete improvement at week 12
in comparison to group I. At week 8, group V deteriorated, followed by a
partial recovery at week 12 in relation to group I. Concerning body
weight, group II showed a weight gain at week 8 and further elevation at
week 12 compared to group I. Moreover, a significant drop in body
weight was recorded in group IV in relation to group II at week 8. At

week 12, a significant elevation in weight was noticed in groups Il and V

I



Abstract

in relation to group I. Furthermore, there was a significant reduction in
weight in group III compared to group 1. Furtherore, there was a
significant fall in weight in groups IV and V in relation to group II at
week 12.Histologically, group II exhibited eosinophilia, atrophy and
necrosis. Group I displayed a normal architectural picture. In group IV,
there was a normal architectural picture with mild epithelial degeneration.
In group V, most tubules returned to their glandular appearance, but there

was still eosinophilia and some degeneration and necrosis.

Conclusions: High fructose diets induce metabolic syndrome and were
proven to have a negative impact on the salivary glands’ mitochondrial
DNA copy number, serum glutathione peroxidase level, serum glucose,
lipid profile, atherogenic index of plasma , and body weight. N-
acetylcysteine, on the other hand, has been shown to improve metabolic
syndrome’s symptoms, alleviate these parameters, and protect and cure
the salivary glands from metabolic syndrome’s deleterious effects.

Moreover, N-acetylcysteine’s effects follow a time-dependent manner.
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