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Study of Anti-tumor Effects of Benja Amarit Recipe on

Cholangiocarcinoma Xenograft Model
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Abstract

In Thailand, cholangiocarcinoma (CCA) is the highest incidence and prevalence of the
world. More than seventy percent of CCA patients are recommended for chemotherapy due
to its frequently late diagnosis. However, the patients always suffer from their adverse side
effects and the increasing prevalence of chemotherapeutic resistance of CCA cells, which
requires further study to develop the novel or alternative therapy for CCA treatment.

Benja Amarit recipe is a Thai traditional herbal formula which has been used for treating
liver and colon diseases as well as cancer treatment for more than a century in Thailand. At
the present, it is used in several Thai traditional hospitals for treatment of the liver cancer
patients and are during clinical trial phase 2. However, the antitumor activity on CCA have not
yet been investigated. In this study the in vivo anticancer potential of Benja Amarit recipe on
CCA and their mode of actions have been demonstrated.

The recipe was extracted by 95% ethanol, thensthe phytochemical compounds were
analyzed by wusing gas chromatography-mass spectromgtry (GC-MS) and liquid
chromatography-mass spectrometry (LC-MS). The results revealed that piperine, xanthotoxol
and dihydrogambogic acid were the dominant phytoehémical constituentstof Benja Amarit
recipe extract. The-antitumor potential in vivo wassperformed by usingsmice Xenograft model.
The high-invasive chlangiocarcinoma KKU-213 cell lines were inoculatedgsubcutaneously in
nude mice and, then.the mice were treated with the extract at 25 and:50 mg/kg for 20 days.
The results shaWwed that thesincreasing rate of tumor volume and tumor weight at the end of
experiment in treatment groups.were significantly lower and different fromiithe control group.
Meanwhile, the extraet did not affect; animalsbodyfweight and behayvior. Additionally, it was
found to be non-toxic to animal blood cells, kidney, and theitiver functions. The results of
hematoxylin and eosin (H&E) staining showed that: fibrosis which was originated from cancer
cells apoptosis within tumor tissue was significantly increased in treatment groups and almost
80% of the viable tumor mass was reduced when compared to the control. Moreover,
immunohistochemistry (IHC) staining revealed that the extract increased the expression levels
of pro-apoptotic Bax and active caspase 3 proteins in tumor tissue, while the expression levels
of anti-apoptotic Bcl-xL protein was reduced. It indicated that the extract inhibited CCA growth
in vivo by targeting apoptosis. In conclusion, Benja Amarit recipe exhibited the high

effectiveness against cholangiocarcinoma without discernible side effects in nude mice



xenograft model. Therefore, Benja Amarit recipe extract is considered as a high potential

alternative therapy for bile duct cancer patients.




