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Abstract

Zamzam is a natural alkaline water consumed by Muslims. Several minerals
In Zamzam water (ZW) such as arsenic, selenium and lithium may represent a
powerful tool for cancer therapy. In this research, in vitro anti-proliferative and
apoptotic effects of ZW were investigated in human breast cancer (MCF-7)
cells. The effect of ZW on the morphology of MCF-7 and human skin
fibroblasts (HSF) as well as the cell viability using MTT and Trypan blue
exclusion was determined. The apoptosis and necrosis existence in both cells
were investigated as well as the cell cycle changes with Annexin V and
propidium iodide (PI1) treatment measured by flow cytometry technique. Finally,
reactive oxygen species (ROS) were measured flourmetrically. MTT results
showed that the cell viability of MCF-7 cells was reduced to 75.94% and 65.3%
for ZW with adjusted pH (Z1) and non- adjusted pH (Z2), respectively but not
for the normal cells. Moreover, trypan blue exclusion results demonstrated that
the cell viability of MCF-7 was decreased to 82.96% and 47.23% at Z1 and Z2,
respectively. In addition, the cell death has occurred via apoptosis pathway
under the two treatment conditions. ZW caused arrest of cell cycle of cancerous
cells at G2/M phase with no effect on the cell cycle of normal cells. Only the
non-adjusted pH ZW sample demonstrated an increase in the production of both
cytoplasmic and mitochondrial ROS, which confirmed the apoptotic effect of
ZW on MCF-7. In conclusion, due to the unique mineral composition and the
high pH, ZW might have anticancer properties with no effects on normal cells.



