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Oral squamous cell carcinoma (OSCC) is a common malignant tumor in the oral cavity, comprising
up to 90% of oral cancer. Oral cancer is characterized by a marked tendency of local invasiveness and
is good for early detection and treatment; therefore, it is recognized as a good model for cancer
prevention. The present study investigated the antioxidant, thrombin inhibitory, and anti-invasive ac-
tivities of the solvent fractions of Zingiber officinale Roscoe. Samples were fractionated into hexane,
chloroform, ethyl acetate, butanol, and water fractions, and each of these was assayed individually.
The water fraction showed the highest extraction yield at 9.79%(w/w). Anti-oxidative activity was an-
alyzed by DPPH assay. Thrombin inhibitory activity was used to analyze thrombin inhibitor assay.
Cell viability was detected by the MTS assay. The activity and mRNA expression of MMP-2 and
MMP-9 in human oral squamous carcinoma YD-10B cells were examined by zymography and RT-
PCR. The antioxidative activities of hexane and water fractions were 92.38% and 92.96%, respectively.
In the thrombin inhibitory activity test, water fraction was the highest, with a value of 65.86%. MMP-2/
-9 activation was increased in phorbol 12-myristate 13-acetate (PMA)-induced YD-10B cells. MMP-9 ac-
tivation was increased in thrombin-treated YD-10B cells. In PMA- or thrombin-treated YD-10B cells,
the increased mRNA expression and protein activation of MMP-2/-9 were significantly inhibited in
the hexane fraction. Therefore, the hexane fraction obtained from a Zingiber officinale Roscoe water ex-
tract is a promising therapeutic anti-invasive agent in oral cancer.
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Table 1. Primers for RT-PCR
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Fig. 1. Electron donating activities of solvent fractions obtained from a Zingiber officinale R extracts by DPPH assay. WE: water
extract, Fr.Hx: Hexane fraction, Fr.CF: Chloroform fraction, Fr.EA: Ethyl acetate fraction, Fr.B: Butanol fraction, Fr.DW:
H;O fraction. Sample concentrations were 10 mg/ml. The control levels were set at 100%.
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Fig. 2. Thrombin inhibitory activities of solvent fractions obtained from a Zingiber officinale R extracts. WE: water extract, Fr.Hx:
Hexane fraction, Fr.CF: Chloroform fraction, Fr.EA: Ethyl acetate fraction, Fr.B: Butanol fraction, Fr.DW: H,O fraction.
Sample concentrations were 10 mg/ml. The control levels were set at 100%.
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Fig. 3. In vitro Cytotoxicity effects of solvent fractions obtained from Zingiber officinale R extracts in YD-10B cells. YD-10B cells
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Fig. 4. Effect of solvent fractions obtained from a Zingiber officinale R extracts on mRNA expressions and protein activities of MMP-2/9
in PMA-treated YD-10B cells. YD-10B cells were treated with the indicated concentration (40 ug/ml) of solvent fractions
obtained from a Zingiber officinale R water extract 2 hr prior to PMA (0.5 uM) stimulation. (A) 24 hr later, the levels of
MMP-2/9 mRNA were determined by RT-PCR. GAPDH were used as the internal control. (B, C) The relative expressions
of MMP-2/9 mRNA were analyzed the band intensity using a GelQuant.NET program. (D) Activities of MMP-2/9 protein
in the conditioned media were determined by gelatin zymography. (E, F) The relative invasion activity of MMP-2/9 mRNA
were analyzed the band intensity using a GelQuant.NET program. WE: Water extract, He: Hexane fraction, CF: Chloroform
fraction, EA: Ethyl acetate fraction, B: Butanol fraction, DW: H;O fraction.
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