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Abstract

Thai medicinal plant recipe database “MANOSROI II” contained the medicinal
plant recipes of all regions in Thailand for the treatment of various diseases including
anti-cancer medicinal plant recipes. The 112 aqueous extracts of Thai medicinal plant
recipes selected from the Thai medicinal plant recipe database “MANOSROI II” were
investigated for anti-proliferative activity on four human cancer cell lines including
human mouth epidermal carcinoma (KB), human cervical adenocarcinoma (HelLa),
human colon adenocarcinoma (HT-29) and human hepatocellular carcinoma (HepG2)
by SRB assay. Thirty percentages of the medicinal plant recipes selected from
“MANOSROI II” database showed anti-proliferative activity on these cell lines. The
extracts of recipes N036, N040, NE028 and S003 gave the highest anti-proliferative
activity on HepG2, HelLa, KB and HT-29 cell lines with the ICso of 0.37 = 0.04, 0.11

+ 0.03, 2.48 + 0.41 and 6.92 + 0.84 ug/ml, respectively (p < 0.05). Recipe N036
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exhibited higher anti-proliferative activity on HepG2 cells than the standard anti-
cancer drugs (doxorubicin, vincristine, cisplatin and 5-FU) of 1.13, 7.76, 14.92 and
3.40, respectively. The Thai medicinal single plants containing in the best recipes in
each four cell lines were extracted by boiling with water and also investigated for
anti-proliferative activity by the SRB assay. The extracts of Aegle marmelos,
Peltophorum pterocarpum, Tiliacora triandra and Sida rhombifolia, showed the
highest anti-proliferative activity on KB, HelLa, HT-29 and HepG2 with the ICs
values of 54.91 + 15.59, 169.63 + 39.31, 27.17 + 15.47 and 268.46 = 44.31 ug/ml,
respectively, but lower activity than their recipe extracts (p < 0.05). The apoptosis
induction by caspase-3 activity, MMP-2 inhibition activity by zymography assay and
anti-oxidation activities including free radical scavenging activity, inhibition of lipid
peroxidation and metal chelating inhibition activities of the 5 selected aqueous
extracts in each cell lines with the total of 20 recipe extracts, which gave the highest
anti-proliferative activity were determined. The anti-proliferative activity (Ap) of the
5 selected extracts showed correlation with the caspase-3 activity (Ca), the MMP-2
inhibition activity (Mi) and the free radical scavenging activity (SCsp) but no
correlation with the Fe**-chelating (MCs) activities and the lipid peroxidation
inhibition (LCsp). Most phytochemicals detected in the recipes were alkaloids,
flavonoids, tannins and sugar residues of glycosides (glucose and sucrose residues),
which were 3, 93, 86 and 79% of total recipes respectively, while anthraquinones,
carotenoids, xanthones and fructose residue of the glycoside were found only in some
recipes, which were 0, 14, 50 and 7% of total recipes respectively. Chitosan (CTS)
and thiolated-chitosan (TCTS) nanoparticles were prepared by the ionic interaction

between CTS or TCTS with the tripolyphosphate (TPP) solution and entrapped with
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the aqueous recipe/ plant extracts. The averages sizes, zeta-potentials and
polydispersity index (PDI) of the CTS and TCTS nanoparticles entrapped with the
medicinal recipe and single plant extracts were in range of 273.10 + 57.00 to 394.60 +
71.30 nm, +1.73 £+ 0.82 to +6.40 £ 0.63 mV and 0.33 + 0.06 to 0.56 + 0.01; and
205.10 + 39.20 to 311.50 £ 51.40 nm, +1.46 + 0.63 to +3.99 £ 0.22 mV and 0.23 *
0.07 to 0.40 = 0.09, respectively, while the blank CTS and TCTS nanoparticles gave
244.8 + 48.1 nm, +3.56 = 0.71 mV and 0.350; and 174.2 + 23.2 nm, +3.22 + 0.85 mV
and 0.207, respectively. The CTS and TCTS nanoparticles can significantly enhance
the anti-proliferative activity of the extracts on the four human cancer cells by MTT
assay (p < 0.05). The blank CTS and TCTS nanoparticles did not show anti-
proliferative activity on the four cell lines. All recipes and plant extracts and their
formulations showed no cytotoxicity on the 28™ passage human skin fibroblast cells
indicating the primary safety in skin cells. The in vitro the intestinal membrane
permeation of the medicinal recipe and single plant extracts determined as
quinazoline and tryptamine using Ussing type chamber across the freshly excised rat
intestinal mucosa was similar to the standards quinazoline and tryptamine which were
the zero order, whereas the permeation of those entrapped in the CTS and TCTS
nanoparticles was conformed to the Higuchi’s equation kinetics. Thiolation
significantly enhanced the permeation of the CTS nanoparticles with the highest
transport enhancement ratio (R) of 1.45 for P. pterocarpum extract when determined
as quinazoline, and of 3.33 for A. marmelos extract when determined as tryptamine (p
< 0.05). This study has demonstrated that the Thai medicinal recipe extracts selected
from MANOSROI Il database could be a good candidate with high potential for the

further development as an anti-cancer agent. This study has demonstrated the anti-
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proliferative activity on human cancer cell lines and permeation enhancement of the
Thai anti-cancer medicinal recipe or single plant extracts by entrapping in the CTS
and TCTS nanoparticles which indicated the potential for the development of the

recipes as the oral anti-cancer products.
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