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Abstract

Background: Citrullus colocynthis is a highly popular plant in Jordan and is widely consumed to
prevent and treat different ailments. Although many studies were conducted to evaluate the
biological activities of the Jordanian species, there are no enough studies performed to evaluate
the anticancer and/or the immunomodulatory activities of Citrullus colocynthis.

Aims: This study was conducted to evaluate the immunomodulatory and anticancer properties of
seeds and fruit of Citrullus colocynthis using different extraction solvents.

Methods: The plant extraction was prepared using two methods: soaking and soxhlet by using
solvents with different polarities. The antiproliferative activities for each Citrullus colocynthis
extract was tested against different breast cancer cell lines using MTT assay. The degree of
apoptosis induction by the most potent antiproliferative extracts was detected using caspase 3
activity kit. In addition, ELISA test was used to measure the vascular endothelial growth factor
expression in tumor cells, and also to measure levels of IFN- vy, IL-4, IL-2 and IL-10 secreted by
splenocytes after treatment with the extracts. The effect of the extracts on splenocytes proliferation
was also measured using the MTT assay. Macrophage function was evaluated using nitro blue
tetrazolium assay, and pinocytosis function was also evaluated using neutral red method.
Results: The growth of breast cancer cell lines (T47D and MCF-7) was inhibited using Citrullus
colocynthis different extracts in a dose dependent manner. Seeds-aqueous/methanol and fruit-
dichloromethane extracts were the most potent against both cell lines with 1Cso values of 3.12
mg/ml and 1.56 mg/ml respectively for T47D and 25 mg/ml and 6.25 mg/ml respectively for MCF-
7. They showed to target cancer cells through the induction of apoptosis and the suppression of
breast cancer angiogenesis. An increase in TH1 cytokines (IFN- vy, IL-2) level and a decrease in
TH2 cytokine (IL-4) level were measured after lymphocytes stimulation using seeds-aqueous/
methanol and fruit-agueous/methanol extracts. Seeds-aqueous/methanol extract was the most
potent extract to stimulate lymphocytes proliferation followed by fruit-dichloromethane extract
and then fruit-aqueous/methanol extract. Fruit-dichloromethane extract was also the most active
extract to stimulate phagocytosis, followed by fruit-aqueous extract and then the seeds-aqueous/
methanol extract. Seeds-aqueous extract was also the most active extract type to stimulate
pinocytosis followed by fruit-dichloromethane extract and then seeds-aqueous/methanol extract.
Conclusion: The use of Citrullus colocynthis fruit and seeds extracts provide a potential variable

health benefits. Seeds-aqueous/methanol extract and fruit-dichloromethane extract exhibit an



anticancer activities and a potent stimulator effect on innate and acquired immunity. Further
chemical testing are required to identify the biologically active compounds in varied Citrullus

colocynthis extracts types.
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