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Abstract

The Thai medicinal plant anti-cancer recipes from the Lanna region and all over
Thailand were collected, translated and recorded in the Thai medicinal plant anti-cancer
recipe database MANOSROI lll. At present, this database increased from 36 to 723 anti-
cancer recipes. The keywords for cancer “San” and “Ma-reng” were used to select the
anti-cancer recipes. The recipes selected from the “MANOSROI |II” database increased
from 20 to 191 recipes. The 20 medicinal plant recipes from the research project in this
phase (the third year) were extracted using the method indicated in the recipe. The
percentage yields of the 20 recipe extracts were in thesrange! of 10.45-41.00 %.
Glycosides, tannins, flavonaids and xanthones were the most‘abundant phytochemicals
found in the extracts. Anti-proliferative activity of 20 recipes on 4 cancer cell lines
including human mouth epidermal. carcinoma (KB), human cervical adenocarcinoma
(HelLa), human_colon adenocarcinoma (HT-29). and human hepatocellular carcinoma
(Hep G2) were.linvestigated by the sulfornodamine B (SRB) assay.iThe 20 recipe
extracts gave inactive anti-proliferative activity on KB, HelLa, HT-29 and Hep-G2 with the
IC,, values miore thans100 ug/ml. From the anti-proliferative,a¢tivity of the 191 recipe
extracts collected-from the researeh project of the 1°“0"the 3" year, the extracts of
recipe NEO028, N040," N092 and NO36 showed the highest anti-proliferative activity
against KB, Hela, HT-29 and Hep G2 respectively. This has demonstrated the potential
of these recipes for the further development as the anti-cancer herbal drugs. The
percentage yields of the 4 selected recipe extracts were in the range of 6.43-19.50 %.
The extracts of the 4 recipes were further examined for apoptotic activity by acridine
orange and ethidium bromide (AO/EB) staining method. The extracts of recipes NE028,
NO040, N092 and NO36 demonstrated the apoptosis induction on KB, HelLa, HT-29 and

Hep G2, respectively with the maximum apoptosis of 16.95, 2.65, 5.33 and 4.57 %,
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respectively which were 1.8606, 0.7615, 1.9453 and 1.5083 folds of cisplatin. Moreover,
the apoptosis induction on KB, Hela, HT-29 and Hep G2 via caspase-3 activation was
observed in the extracts of recipes NE028, N040, N092 and NO36, respectively. The
increasing folds of recipes NE028, N040, N092 and N036 were 1.63, 1.21, 2.87 and
1.21, respectively which were 152, 1.05, 2.33 and 1.05 folds of cisplatin.
Physicochemical properties of the 4 selected recipe extracts were performed in order to
standardize and establish their specifications. The extracts of recipes NE028, N040 and
N092 were sparingly soluble in water, whereas that of recipe N036 was slightly soluble
in water. All recipe extracts were unstable in strong basic (NaOH) and reducing agent
(FeCl,). Safety evaluation and anti-cancer activity in animals efsthe 4 selected recipe
extracts were investigated. In the subchronic toxicity study, recipies N040, NE028, N092
and NO36 indicated no mortality, abnormal animal behaviors and toxic signs in rats, and
also no alteration in hematolagy and clinical blood chemistry. Only minor lesions of
some organs.including lung, liver, kidney-and small‘intestine were observed. However,
the minor toxigity of the extracts might be due to.the high dose 1,000 mg/kg body
weight) of NO40#NE028, N092 and N036 used in the study, which was about 112, 186,
61 and 109.folds ofithe normal traditional dose, respectively. These results indicated the
safety of N0O40, NE028; NO92 _and NO36 recipe for the sfurther development as anti-
cancer herbal drugss“for cancer patients.' The in wivo anti-cancer' activity of the 4
selected recipe extracts “wag: investigated using theifidman tumor xenograft. The
recipies N040 and NE028 and N092 demonstrated anti-tumor activity against Hel.a, KB
and HT-29 respectively. The percentages of maximum inhibition of recipies N040,
NE028 and N092 were 57.23 % (0.65 fold of cisplatin), 49.26 % (0.69 fold of cisplatin)
and 77.90 % (1.76 folds of 5-fluorouracil), respectively. There were no mortality, weight
loss and noticeable major side effects of the animals treated with the extracts at all
doses of the N040, NE028 and NQ092 extracts, cisplatin and 5-fluorouracil. This has

demonstrated the potential of these recipes for the further development as herbal drugs
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for cervical, mouth and colorectal cancers. Due to the lack of tumorigenicity of Hep G2
cell line, in the in vivo anti-cancer activity of recipe N036 on Hep G2 cannot be
performed. However, the recipe N036 which showed the highest anti-proliferative and
apoptotic activities with safety in rats was still selected for the further development of the
herbal drug product for liver cancer. Therefore, the extracts of recipes N040, NE0Z28,
N092 and N0O36 were prepared as the capsule dosage forms. Granules of the 4 recipe
extracts were prepared using lactose monohydrate and Comprecel M101 as diluents
and water as a binder. The developed N040, NE028, N092 and N036 capsules passed
the quality control of weight variation and disintegration. The active constituents
including tannin (for NE028) and brazilin (for NO40 and N036) and.gallic acid (for N092)
in the developed capsules were stable in various conditions at4+2, 25+2 and 45+2°C
for 3 months. In the satisfaction study in volunteers, most volunteers satisfied the
physical appearance of the developed N040, NE028, NO92:and NO36 capsules. Since
the recipe NO40 indicated the in vifroand-in vivo anti-cancer activities.on Hela with
safety in rats and gave the highest stability of active constituent (brazilin)‘after stored in
various conditionssfor 3 months. The developed N040 capsules *were selected for
efficacy study in cefvical eancer patients. This clinical study has, been performed by the
Department for Development .of Thai Traditional and Alternative MediCine, Ministry of
Public Health in Tha&iland. Theé-production cost ©of ‘the recipe N040 extract and the
developed N040 capsules ‘wefe 315.90 baht/100 g andrL206.59 baht/100 capsules or
2.07 baht/capsule respectively. The average values of the extracts were 24 folds of the
medicinal plants composing in the recipe. The cost of the developed N040 capsules
was cheaper than Taxol® of 30 folds. Therefore, the N040 extract and capsules
improved the values of the medicinal plants composing in the recipe. From the results of
the project, the patent entitled “Products and production process of the anti-cancer
herbal drugs from the Thai medicinal plant recipes” has been prepared and submitted

which is in the registration process. The research article entitled “Potent anti-cervical
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cancer activity: Synergistic effects of Thai medicinal plants in recipe N040 selected from
the MANOSROI Il database” has been published in Journal of Ethnopharmacology 149
(2013), 288-296 (Impact factor = 2.939). Finally, this study has indicated the potential of

the Thai medicinal plant recipe from the “MANOSROI IlI” database for the further

development as anti-cancer herbal drugs.
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