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NoER . ABSTRACT

The liver is exposed to poisoning caused by various chemical compounds.
: Considering the antioxidant effects found in melon seeds and the role of nuclear factor kappa B (NF-«B)
Received: 08 Jul 2022 ¢ and Myeloperoxidase (MPO) in inflammation caused by oxidative stress, the present study aims to as-
Accepted: 26 Sep 2022 i sess the effect of hydroethanolic extract of melon seeds on the transcriptional of NF-kB encoding genes
¢ and the MPO gene expression in rats with ethylene glycol-induced toxicity.
AT E Thirty maleratswere randomly divided intofive groups of healthy control, poisoned control (0.75%
ethylene glycol), and three melon extract-treated poisoned groups (0.75% ethylene glycol and 150, 300, or
600 mg/kg body weight of melon extract) and were treated for 38 days. Then, the liver tissue of the rats was
removedtoevaluatethetranscription of NF-kBencodinggenesandthe MPOlevel by real-time PCRmethod.
[{EENTE The transcription level of NF-kB encoding genes and the MPO level in the poisoned control group
rats significantly increased compared to the healthy group. Treatment with hydroethanolic extract of
melon seeds at concentrations of 300 and 600 mg/kg body weight caused a significant decrease in the
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Keywords: transcription of NF-kB encoding genes. Treatment with hydroethanolic extracts at concentrations of 150,
Melon, 300, and 600 mg/kg body weight caused a significant decrease in the MPO level compared to the poi-
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; ¢ soned control group.
Myeloperoxidase, . [FIFEFER The decrease in MPO and NF-kB encoding genes after administration of hydroethanolic ex-
NF-kB * tract of melon seeds indicates the therapeutic effect of this extract on liver damage.
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Extended Abstract

Introduction

he liver plays an important role in many

physiological processes such as glucose ho-

meostasis, production of essential proteins,

production of lipoproteins and lipids, pro-

duction and secretion of bile acids, and vita-
min storage. Oxidative stress is a major risk factor for liver
diseases. For this reason, inhibition of oxidation and inflam-
matory processes by antioxidants plays an important role in
preventing or treating liver diseases. Most toxic chemicals
cause damage to liver cells by inducing lipid peroxidation
and other oxidative effects. Ethylene glycol maybe acciden-
tally ingested, especially by children, due to its sweet taste,
or intentionally consumed by adults as an alternative to etha-
nol or be used for suicide. Although ethylene glycol toxicity
is not common, it can have high morbidity and mortality.
Nuclear factor kappa B (NF-kB) is a transcription factor and
a regulator of innate immunity. The NF-«B signaling path-
way links pathogenic signals to cellular danger signals, thus
organizing cellular resistance against invading pathogens.
NF-kB plays an important role in regulating the expression
of genes whose products are involved in tissue damage and
inflammation and, therefore, may be detectable as early bio-
markers in chemical poisoning.

Myeloperoxidase (MPO) is one of the main components
of azurophilic granules in neutrophil granulocytes. The an-
timicrobial activity of MPO is due to its enzymatic function
to produce hypochlorous acid and other toxic oxygen prod-
ucts. It generates reactive oxygen species (ROS) which are
involved in processes leading to tissue damage. Hypochlo-
rous acid is an oxidizer of sulthydryl and thioether groups of
proteins. The MPO products are also involved in lipid per-
oxidation. Accumulation of hydroperoxides that accumulate
in lipid compounds strengthens the function of hypochlorous
acid. Antioxidants reduce the effects of toxic agents on the
liver. Natural antioxidants in many compounds are classified
as secondary metabolites. Polyphenols (phenolic acids and
flavonoids) and terpenoids (carotenoids) and foods contain-
ing these compounds in large amounts play a role in prevent-
ing many diseases. Melon (Cucumis melo var. inodorus) has
many vitamins A and C and cellulose. Melon has diuretic
effects. In this regard, it is effective in removing waste ma-
terials and urinary sediments. Melon seeds and peels are
usually discarded, while the extracts obtained the seeds have
significant antioxidant effects. Considering the antioxidant
effects of melon, the present study aims to evaluate the effect
of hydroalcoholic extract of melon seeds on the transcription
of genes encoding NF-«xB and the MPO expression level in
male laboratory rats poisoned with ethylene glycol.

A qom University of
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Methods

Melon seeds were dried in the shade at a room tempera-
ture. Then, the seeds were powdered and hydroethano-
lic extract was prepared by soaking method. Thirty male
Wistar rats weighing 180+20 g were randomly divided
into five groups of 6 including healthy control, poisoned
control (0.75% ethylene glycol) and three melon extract-
treated poisoned groups (0.75% ethylene glycol and 150,
300 and 600 mg/kg body weight of hydroethanolic ex-
tract of melon seeds orally) for 38 days. After the treat-
ment period, the rats were first anesthetized using ether
and their liver was removed for evaluating the transcrip-
tion level of genes encoding NF-kB and MPO. The RNA
extraction and cDNA synthesis from liver tissue was done
using GeneAll kit made in Korea. Transcription level of
genes was assessed with real-time PCR technique. The
difference between groups was examined using One-way
analysis of variance (ANOVA) and t-test.

Results

The performance of the designed primers and the condi-
tions of PCR, the PCR product was evaluated using and
agarose gel electrophoresis (1.5%) method. The presence
of a single band within the expected range and absence of
additional bands indicated the optimal performance of the
primers and the conditions of PCR. The results showed
that the daily oral ethylene glycol administration signifi-
cantly increased the expression of the NF-kB encoding
gene in the liver tissue of the poisoned groups compared
to the healthy control group (P<0.001). Treatment by
hydroethanolic extract of melon seeds at concentrations
of 300 and 600 mg/kg/body weight caused a significant
decrease in the expression of NF-kB encoding gene com-
pared to the poisoned control group. In addition, the ethyl-
ene glycol administration caused a significant increase in
the MPO gene expression in the poisoned control group
compared to the healthy control group (P< 0.001). Treat-
ment by hydroethanolic extract of melon seeds at concen-
trations of 150, 300 and 600 mg/kg of body weight caused
a significant decrease in MPO gene expression compared
to the poisoned control group (P< 0.001).

Discussion

The consumption of hydroethanolic extract of melon
seeds can reduce the expression level of MPO and NF-kB
encoding genes in the liver poisoned by ethylene glycol.
Therefore, the hydroethanolic extract of melon seeds has
therapeutic and protective effects against ethylene glycol
poisoning.
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