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ABSTRACT

EEE G (ol RETa e MOloI SRS Despite the growing popularity of medicinal plants,
concerns remain regarding their potential side effects and toxicity, particularly on

organs like the liver and kidneys. This study aims to evaluate the toxic effects of Citrulus
colocynthis on liver enzymes and kidney biochemical markers in rats.

In this study, 40 adult male rats weighing between 250-300
grams were randomly assigned to four groups: a control group and three experimental
groups receiving Citrulus colocynthis extract at doses of 100 mg/kg, 200 mg/kg, and
400 mg/kg, respectively. Citrulus colocynthis extract was given through gavage, and
after the completion of the test, the serum levels of liver enzymes and several renal
factors were measured.

The results of this study indicated that all three doses of the extract caused a
significant increase in alkaline phosphatase and gamma-glutamyl transferase levels
compared to the control group (p < 0.05). Additionally, different doses of the extract
led to an increase in serum levels of urea, creatinine, and uric acid; however, this
increase was not statistically significant compared to the control group (p > 0.05).
Although the extract of medicinal plants such as Citrulus colocynthis helps
Received: 11 Mar 2024 in the treatment of diabetes, asthma, allergies, cancer and colds, its toxicity on organs
Accepted: 09 July 2024 such as liver and kidney, which are vital organs of the body, should be studied more
Available Online: 20 Nov 2024 comprehensively.
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Introduction

he use of medicinal plants has been common

in all parts of the world for a long time,

especially in Iran, China, India, Greece and

many African countries [1, 2]. More than 3
billion people in the world live in less developed countries
that rely on traditional medicine and medicinal plants to
treat their diseases [3]. Each geographical region has its
own climate and, consequently, its own plant species.
These plants are used to treat diseases according to local
customs and traditions [4]. Iran's diverse climates and
geographical regions have fostered a rich tapestry of
medicinal plant species, leading to a unique distribution
where each region boasts its own distinctive plants and
associated traditional healing practices. In recent years,
there has been a significant resurgence of interest in
traditional medicine and the use of medicinal plants in Iran.
To date, over 245 plant species have been officially
recognized for their medicinal properties within the
country's traditional healthcare system [5]. While
medicinal plants offer potential therapeutic benefits, they
can also have adverse side effects. The World Health
Organization (WHO) has consistently advocated for
rigorous scientific validation of traditional medicines to
ensure their safety and efficacy. These practices play a vital
role in public health across various regions of the globe [5].
Among the medicinal plants used in Iran, the use of
Citrulus colocynthisextract is increasing [6]. In Iran, this
plant is used in the treatment of many diseases, including
asthma, bronchitis, cancer, colds, diabetes, dysentery, and
jaundice. Citrulus colocynthisextract contains many
biological compounds such as fatty acids, glycosides,
alkaloids, and flavonoids [7]. In addition to their
therapeutic properties, these plants may also have some
side effects. It has been shown that Citrulus
colocynthisextract can cause acute toxic colitis,
hepatotoxicity and infertility [13 and 14]. However,
limited research has been conducted on the potential
toxicity of Citrulus colocynthisextract on liver and kidney
function. This study aims to evaluate the impact of Citrulus
colocynthisextract ~ consumption ~ on  biochemical
parameters associated with these organs. The findings will
contribute significantly to understanding the potential side
effects of this plant extract.

Methods

In this study, 40 male Wistar rats weighing 250 to 300
grams were used. At first, in order to adapt to the
environment, the rats were kept in a cycle of 12 hours of
light and 12 hours of darkness and at a temperature of 23
degrees Celsius for one week. Then the rats were randomly
assigned to four groups: a control group and three
experimental groups receiving Citrulus colocynthis extract
at doses of 100 mg/kg, 200 mg/kg, and 400 mg/kg,
respectively.

Results

The findings of this study showed that Citrulus
colocynthisextract can increase liver enzymes,
namely  alkaline  phosphatase = ALP  and
gammaglutamine transferase GGT, and this increase
in liver enzymes was significantly different
compared with the control group. Also, the results of
this study showed that Citrulus colocynthisextract
can increase the amount of urea, creatinine and uric
acid to some extent, but there was no significant
difference with the control group. Therefore, it can
be concluded that Citrulus colocynthisextract at
doses of 100, 200 and 400 can have more toxic
effects on the liver and liver enzymes, and this dose
of extracts has less toxic effects on the kidney and the
mentioned renal parameters.

Conclusion

The use of medicinal plants is increasing rapidly, with one
third of the world's population using medicinal plants instead
of synthetic drugs [17]. However, these medicinal plants, in
addition to their therapeutic properties, have many side
effects on different structures of the body [18]. The findings
of the current study indicate that Citrulus colocynthis
extract, commonly used as an anti-diabetic and anti-asthma
herbal medicine, can lead to an increase in alkaline
phosphatase and gamma-glutamine transferase enzymes.
Elevated levels of gamma-glutamine transferase are
associated with several diseases, including cardiovascular
diseases, diabetes, metabolic syndrome (MetS), and
mortality [19]. Therefore, Citrulus colocynthis extract can
cause cardiovascular diseases, diabetes and metabolic
syndrome by increasing gammaglutamine transferase. It has
been shown that high doses of Citrulus colocynthis extract
can be toxic and worrisome, Diwan et al. showed that the
high concentration of saponin present in Citrulus
colocynthisextract leads to histopathological changes in the
liver and eventually death [20]. In another study, Barth and
colleagues showed that a dose of 100% of this plant cannot
be toxic, but higher doses can be toxic and cause poisoning
and liver disorders [21]. The results of our study showed that
hydroalcoholic extract of Citrulus colocynthiscan increases
the amount of urea, creatinine, and uric acid. In a study
conducted by Soufane et al., the methanolic extract of
Citrulus colocynthiscan increased the level of urea and
creatinine [26]. An increase in the serum levels of urea and
creatinine can cause an increase in kidney failure and a
decrease in kidney function [27]. Kidney failure is
associated with several serious complications, including
cardiovascular disease, impaired quality of life,
hypertension, bone mineral disorders, electrolyte
imbalances, and increased risk of mortality [28]. Based on
the findings of this study, while Citrulus colocynthis extract
consumption may lead to moderate elevations in serum urea,
creatinine, and uric acid levels, prolonged use of high doses
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could potentially contribute to kidney failure and its
associated complications. Most importantly, these plants are
nephrotoxic, causing damage to the kidneys and failure to
urinate. In this condition, electrolytes such as potassium and
magnesium increase in the blood and affect the level of urea
and creatinine in the kidney [28]. Nowadays, the
consumption of herbal medicines is increasing due to their
easy availability and low cost, regardless of their potential
side effects. However, it is concerning that around 50% of
traditional and herbal medicine practitioners are unqualified.
These unqualified practitioners may not be aware of the
toxic effects of medicinal plants and may not be able to
rectify their mistakes. Therefore, there is a need for more
rigorous and comprehensive studies on the toxic effects of
medicinal plants, particularly Citrullus colocynthis extract.
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