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Abstract

In the 21st century, diseases are the most common cause of death, cancer takes the second place
in causing death just after cardiovascular diseases. Moreover, among all cancers, breast cancer is
one of the most common cancers, especially in women. So far, the first-line defense is conventional
therapies in which chemotherapy, radiotherapy, and surgeries played the major role for many
years, however the main issue with old conventional therapies is the fact that they have many
unavoidable serious side effects that limit the efficacy of these therapies not mentioning the cost.
With time, many cancers gained chemo-resistance making the battle even more demanding
performing another huge challenge with the evolution of multiple drug resistance (MDR). The key
challenge against the combat of cancer mainly is chemo-resistance, which is responsible for more
than 80% of cancer-related deaths. Not enough importance is given to acquire new methods to
decrease drug resistance while maintaining high efficiency, minimal side effects, and lower costs.
One of the fundamental solutions under scrutiny is using combinations of natural products with
the benefits of exerting synergistic effect by addressing multiple pathways against cancer and so

minimizing resistance.



Baicalin (BIC) and Metformin (MET) were tested to assis the ability of single treatments and their
combination to inhibit cell proliferation of EMT-6/P and EMT-6/C cells respectively, a strong
synergistic effect inhibiting both cell lines was demonstrated in dose dependent manner.

BIC and MET combination constrained angiogenesis through the reduction of Vascular Epithelial
Growth Factor (VEGF) expression. Furthermore, it initiated apoptosis through potentiating
caspase-3 activity.

In fact, the combination of MET and BIC resulted in tumor size reduction, increasing cure
percentage, decreasing death incidences in addition to improving the quality of life. Hepatotoxicity
and nephrotoxicity were investigated by measuring serum ALT, AST for liver function and serum
creatinine for renal function, compared to untreated normal mice levels as positive control all
measures were normal. Only cisplatin demonstrated signs of high toxicity to the liver.

The combination of BIC and MET exceeded other treatments of single BIC, single MET, and
cisplatin. All adverse effects seen in cisplatin as a conventional treatment for breast cancer were
overcome by this combination.

In conclusion, the combination of MET and BIC with Cisplatin represents a dominant candidate
for breast cancer treatment. It utilizes to the maximum it’s mechanism through induction of
apoptosis and inhibition of angiogenesis. This combination resulted in minimal toxicity to vital
organs and outperforming conventional therapies in the criteria of effectiveness, safety, improving
rates of morbidity and mortality, in addition to lower costs resulted from this combination’s
synergy. To optimize the doses and determine the other possible mechanisms exhibited by this

novel combination, further investigations are required.
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