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Abstract

Mintweed (Maenglak-kha / Kraproawphee) (Hyptis suaveolens) is a weed that grows widely
along road sides and farms. It is traditionally used to cure many symptoms. It is an interesting plant
to be studied at cellular level for further applications. The purposes of this research were to determine
secondary metabolites and biological properties at cellular and molecular levels in its extracts in
normal and cancer cell lines. The studies were performed as followings.

1) Analyzing secondary metabolites in leaf and seed extracts

2) Measuring total phenolic compounds and total flavonoid content in the extracts
3) Analyzing antioxidant activities of the extracts

4) Analyzing cytotoxicity of the extracts

5) Analyzing the proliferative effect on normal cells and cancer cell lines

6) Analyzing the cell cycle effect and its control factors

7) Analyzing the apoptotic induction on cancer cell lines

Secondary metabolites, antioxidant property and cytotoxicity of the mintweed extracts

Ethanol and water extracts of leaves and seeds of mintweed were separated and analyzed by
thin layer chromatography (TLC) and specific reagent testing. The leaf extracts, MLEs and the seed
extracts, MSEs possessed phenolics, terpenoids and essential oils, except in MSE/w. There is saponins
only in the seed extracts. All extracts have antioxidant property.

The mintweed leaf extracts contained more total phenolic compounds (TPC) and total
flavonoid (TF) content than those of the seed extracts. MLEs had TPC 319.45 £ 8.67 - 370.07 £ 7.10
mg GAE/g dried extract and TF 240.81 = 5.01 - 278.81 + 3.40 mg CAE/g dried extract. MSEs had
TPC 77.02 £ 2.05 - 135.92 + 2.17 mg GAE/g dried extract and TF 15.38 £ 0.21 - 86.28 + 0.67 mg
CAE/g dried extract.

Antioxidant activity of the mintweed extracts were analyzed by free radical scavenging
DPPD and ferric reduction ability power (FRAP). MLEs possessed DPPH activity, IC,, 9.26 + 0.08 -
10.89 + 0.70 ug/ml and FRAP 6.27 + 0.03 - 8.52 + 0.44 uM FeSO,/mg. MSEs contained DPPH
activity, 1C,, 32.85+ 0.05 - 147.17 + 1.67 ug/ml and FRAP 2.01 + 0.35 - 1.36 + 0.00 uM FeSO,/mg.

The antioxidant activities of the extracts were agreed with the amounts of TPC and TF.



All extracts did not express cytotoxicity on brine shrimp and normal cells as compared to
ascorbic acid standard with LC,, of was 13.77 ug/ml. The cytotoxicity, the LC,, of MLEs was 360.48

ug/ml; of MLE/w was 1,282.47 ug/ml; of MSE/e was 708.26 ug/ml; and of MSE/w was 470.60 ug/ml.

Effect of mintweed extracts on cell proliferation, cell cycle and apoptosis

Cell proliferation was analyzed by AlamarBlue (AB) assay. It appeared that MLE/e enhanced
the proliferation of normal white blood cells, peripheral blood mononuclear cells (PBMCs), with ICy,
at 24 h of 1,356.17 = 136.78 ug/ml. On the contrary, mintweed extracts against the proliferation of
Jurkat human T leukemia cells by which the MLEs was higher than MLE/w. Their effects were dose-
dependent manner. Their IC,,, 24 h, was orderly arranged as MLE/e (553.52 + 14.07 pg/ml) >
MLE/w (912.06 + 16.86 pug/ml) > MSE/e (2,385.95 + 81.28 ug/ml) > MSE/w (5,813.45 + 111.25
ug/ml). MLE/e was selected to be tested with 3-surface attach cell lines, MLE/e reduced these cell
lines as dose-dependent manner. It reduced proliferation of MCF7 human breast cancer cells with
IC,,, 0f 763.12 £ 9.51 pg/ml and of HepG2 human hepatocellular carcinoma cells with ICy,, of 866.06
+ 16.44 pg/ml. However, MLE/e did not reduce the proliferation of PC3, its IC,,, was 1,636.16 +
152.90 pg/ml.

Cell cycle arrest was analyzed by separation of cells at different phases of cell cycle through
flow cytometer. MLEs arrested Jurkat cell cycle at G1 phase causing the cells accumulated in sub G1
in dose- and time-dependent manner. MLE/e at 400, 600, tta ¢ 800 ug/ml, 24 h induced cell
accumulation in Sub G1 1.07%, 8.01%, 27.29% and 63.10% respectively. MLE/w needed higher
amount of the extracts to express their effects. MLE/w at 800, 1,000 &t@1& 1,200 ug/ml caused cell
accumulation at Sub G1 1.23%, 4.33%, 10.23% and 22.38% respectively. MLE/e at 600 ug/ml was
selected to treat Jurkat cells for 0, 6, 12 and 24 h, these caused the cells accumulated in Sub G1 1.24%,
4.87%, 22.13% and 28.06% respectively. MLE/w at 1,000 ug/ml made low cell accumulation, only
1.70%, 1.92%, 4.12%, and 10.11% respectively. While MSEs did not exert their effects on Jurkat cell
cycle arrest. This result was correlated to the results of cell proliferation above.

MLE/e was chosen at 400 ug/ml and 600 ug/ml to treat Jurkat cells for 0, 1.5, 3, and 6 h. The
protein lysates were separated by SDS-PAGE and Western blotting. MLE/e at 600 ug/ml induced
deregulation of Jurkat cell cycle factor dose and time dependently. Cyclin D1 began to decline at 1.5
h, Cyclin E at 3 h, and CDK4 at 6 h. CDK2 did not express from 1.5 h of treatment on ward. The

deregulation effect on cell cycle factors of MLE/e agreed with its effect on cell cycle arrest.



Cell apoptosis was analyzed by Annexin V/propidium iodide staining and flow cytometry.
MLE/e at 400, 600 and 800 ug/ml incubated with Jurkat cells for 24 h were able to induce apoptosis
32.00%, 73.97% and 93.27% respectively. Selected MLE/e at 600 ug/ml treated the cells for 0, 6, 12
and 24 h was able to induce total apoptotic cells 17.55%, 25.28% and 74.00% respectively. Thus
MLE/e induced Jurkat cell apoptosis in dose- and time dependent manners.

In summary, mintweed extracts contained phenolics, flavonoids and essemtial oils with
antioxidant property, without cytotoxicity but enhanced proliferation of normal cells. The leaf extracts
possessed potential against cell proliferation of Jurkat, MCF7, and HepG2 cancer cell lines.
Selectively, MLE/e arrested Jurkat cell cycle at G1 phase; deregulated CDK2, CDK4, Cyclin D1, and
Cyclin E; and induced cell apoptosis dose and time dependently. Mintweed is therefore a weed plant
with high potential for further research and development in many other aspects including clinical and

pharmaceutical researches for cancer prevention and cure.





