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Abstract—In the present study, we have evaluated cytotoxic effects, antitumor activities and metas-
tasis inhibitory effects of Palsun brewing water in NIH 3T3 cells, human oral epitheloid carcinoma cells,
and human skin melanoma cells. The light microscopic study showed morphological changes, AG-
NOR (argyrophylic nucleolar organizer region) by silver chioride stain, and glycoprotein by PAS
(periodic acid stain) reaction of the treated cells. Disruptions in cell organelles were determined by
colorimetric methods: MTT (3-(4.5-dimethylthiazol-2-y1)-2 5-diphenyl-2H-tetrazoliumbromide) and SRB
(sulforhodamine B protein) assays. These results suggest that Palsun Brewing Water retains no cy-
totoxic effects in NIH 3T3 cells and a growth-inhibitory activity in cancer cell lines.

Keywords [_] Cytotoxic effect, antitumor activity, metastasis inhibitory effect, palsun brewing water, AG-

NOR, PAS reaction, MIT and SRB assays.
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Table I—The MTT assay of Palsun Brewing Water
on NIH 3T3 fibroblast

Table 1— The MTT assay of Palsun Brewing Water
on human oral epitheloid carcinoma cell

MTT quantity

Concentration
(mg/mi) Mean*S.D.2 % of control
Control 3.51+0.13 100.0
107* 2.80+0.41** 79.8
107 3.12+0.28* 88.8
10 3.35+£0.43 95.4
107° 3.59+0.21 102.5

Cells were incubated for 48 hrs, The cells were har-
vested with trypsin-EDTA. *The values represent the
meantstandard deviations for triplicate experiments.
Significantly different from the control value: *p <0.05
**p<0.01 (student’s t-test).
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Table III— The MTT assay of Palsun Brewing Water
on human skin melanoma cell

Concentration MTT quantity Concentration MTT quantity
(mg/mi) Meant 2 o (mg/ml) >
ean*=S.D. % of control Mean+S.D. % of control
Control 4.17+0.00 100.0 Control 4.16+0.01 100.0
107¢ 4.17+0.00 100.0 1072 2.73+0.40*** 65.7
107° 4.17+0.00 100.0 1073 2.76+0.34*** 66.5
107 4.17+0.00 100.0 107 2.89+0.06*** 69.6
107° 4.17+0.00 100.0 107° 3.05+0.29"** 73.3

Cells were incubated for 48hrs, The cells were har-
vested with trypsin-EDTA. * The values represent the
meantstandard deviations for triplicate experiments.
Significantly different from the control value: (stu-
dent’s t-test).

Cells were incubated for 48 hrs, The cells were har-
vested with trypsin-EDTA. * The values represent the
mean=+standard deviations for triplicate experiments.
Significantly different from the control value: ***p<0.001
(student’s t-test).

Table IV— Number and distribution of Ag-NORs per nucleus on NIH 3T3 cells. KB cells and SK-MEL-3 cells

Ag-NORs/Nucleas

Concentration Mean=S.D.* (% of control)
(mg/m1l)
NIH 373 KB SK-MEL-3

Control 2.87+0.77 (100.0) 3.55+0.10 (100.0) 3.50+0.56 (100.0)
1072 2.84+0.98 (99.9) 2.67+0.99* (75.2) 2.51+0.27* (71.7)
1077 2.84+0.76 (99.0) 2.87+0.78 (80.8) 2.94+0.56 (84.0)
107 2.86+0.21 (99.7) 3.3340.69 (93.8) 3.42+0.24 (97.7)
107° 2.88+0.54 (100.3) 3.48+0.23 (98.0) 3.46+0.47 (98.9)

Cells were in cubated for 48 hrs. The cells were harvested with trypsin-EDTA. ® The values represent the mean=*
standard deviations for triplicate experiments. Significantly different from the control value: *p¢0.05. (student’s

t-test).
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Table V—The SRB assay of Palsun Brewing Water
on human oral epitheloid carcinoma cell

SRB quantity

Concentration
(mg/mD) Mean*S.D.? % of control
Control 2.99+0.03 100.0
1072 2.61£0.01* 87.2
1073 2.73+0.03* 97.2
107* 2.94+0.03 98.1
107° 2.95+0.02 98.7

Cells were in cubated for 48 hrs, The cells were har—
vested with trypsin-EDTA. “The values represent the
meanztstandard deviations for triplicate experiments.
Significantly different from the control value: *p{0.05,
**p<0.01 (student’s t-test).

Table VI— Degree of Reaction intensity of glycopro-
tein on NIH 3T3 cells. KB cells and SK-
MEL-3 cells after PAS stain

Groups. NIH 3T3 KB SK-MEL-3
Co’(lrifg};"’}glon PAS PAS PAS
reaction  reaction reaction
Control ++ ++ ++
107" ++ -
107 ++ - -
107 ++ + +
107° ++ ++ ++

Cells were incubated for 48 hrs. The cells were har-
vested with trpsin-EDTA Degree of reaction density;
+: weak, ++: moderate. —: negative.
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Fig. 1— Inverted photomicrograph of human oral epitheloid carcinoma cells after incubation in unmodified medium (control)
for 2 days. x400. Most cells had abundant cytoplasm and formed spindle shape (1), Inverted photomicrograph of
human oral epitheloid carcinoma cells after incubation in the medium containing 10 * mg/m! concentration of Pal-
sun Brewing Water for 2 days. x400. Most cells were shown degenerative change and number of cells were de-
creased (2). Photomicrograph of human oral epitheloid carcinoma cells after incubation in unmodified medium
(control) for 2 days. silver colloids stain. x400. Most cells had abundant cytoplasm and nucleus were contained
Ag-NORs (arrow) (3). Photomicrograph of human oral epitheloid carcinoma cells after incubation in the medium
cotaining 10™* mg/m! concentration of Palsun Brewing Water for 2 days. silver colloid stain. X400. Number of
cells were decreased. also. number of Ag-NOR were decreased (4). Photomicrograph of human oral epitheloid car-
cinoma cells after incubation in unmodified medium (control) for 2 days. PAS stain. x400. Most cells showed
PAS positive reaction. Sometime, Some cells had crumbled PAS positive stain {arrow) (5). Photomicrograph of
human oral epitheloid carcinoma cells after incubation in the medium cotaining 10 ¢ mg/ml concetration of Pal-
sun Brewing Water for 2 days. PAS stain. x400. Most cells showed PAS negative reaction (6).
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