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To evaluate the anticarcinogenic effect and its mechanism of red ginseng, the mice were

treated with red gnseng and received subcutaneous B16 melanoma cell line injection on the back.

Tumor incidence was same (100%) both in water and red ginseng-treated groups, but tumor production

was delayved in red ginseng-treated group. Survival time was somewhat longer in red ginseng-treated

group.

The histopathological findings were similar in both groups, but lymphocytic infiltration around

the tumor and melanin production i the tumor cells were prominent in the red ginseng-treated group.

Flow cytometric analysis on T lymphocytes

and natural killer cells revealed increased Ty /Ty ratio and

increased NK cells in red ginseng-treated group. These results suggest that the anticarcinogenic effect
of red ginseng may be exerted by the increased cell-mediated immunity and natural killer cell activity.
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Fig. 1. Effect of red ginseng on the tumor incidence
in mice treated with B16 cell line.
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Fig. 2. Tumor growth rate of water or red ginseng-
treated mice after B16 cell line injection.
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Fig. 3. Survival rates of water or red ginseng-treated

mice after B16 cell line injection.
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Fig. 4. Two weeks following B16 cell injection in wa-
ter-treated mouse. Tumor celis with solid gro-
wth pattern infiltrate subcutaneous fat tissue.
No tumor necrosis or lymphocytic infiltrates
is recognized. (H&E, X 100)

Fig. 5.

Two weeks following B16 cell injection in red
ginseng-treated mouse. Lymphocytic infiltrates
around the tumor cell nest and melanin pig-

ment deposits are recognized. (H&E, X 100)
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Fig. 6. Four weeks following B16 cell injection in wa-
ter-treated mouse. Tumor cell necrosis without
lymphocytic infiltrates. Nuclear debris and sca-
nty viable tumor cells around the blood vessels
are recognized. (H&E, x100)

Fig. 7. Four weeks following B16 cell injection in red
ginseng-treated mouse. Tumor cell necrosis
with abundant peripheral lymphocytic infiltra-
tion. (H&E, X100)
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. Two weeks following B16 cell injection in wa-
ter-treated mouse. The tumor cells contain re-
latively scanty melanosomes and moderate nu-
mber of mitochondria. An irregular nucleus
with a prominent nucleous is present. (Uranyl
acetate and lead citrate, X2,500)

Fig. 9. Two weeks following B16 cell injection in red
ginseng-treated mouse. A number of melanoso-
mes with varying size and shape are recogni-
zed, Inset: Deposition of melanin in the memb-
ranous structure. (Uranyl acetate and lead cit-
rate, X4,000 Inset, X 15.000).
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Table 1. Lymphocyte response to polyclonal T cell activator in the C57BL/6 mice at 2 weeks after B16 injec-

tion
Experimental group Response for PHA (cpm) Control
Water-treated mice without B16 injection 7,380 610
Red ginseng-treated mice without B16 injection 16,862* 1,459
Water-treated mice with B16 injection 11,034 3,624
Red ginseng-treated mice with B16 injection 16,163** 4,439

Note : PHA, phytohaemagglutinin; ¢pm, mean counts

per minute.

*Significantly different (p<0.05) from water-treated mouse without B16 injection.
**Significantly different (p<0.05) from water-treated mouse with B16 injection.

Table 2. Lymphocyte response to polyclonal T cell activator in the C57BL/6 mice at 4 weeks after B16 injec-

tion
Experimental group Response for PHA (cpm) Control
Water-treated mice without B16 injection 6,539 884
Red ginseng-treated mice without B16 injection 17,806* 1,081
Water-treated mice with B16 injection 6,238 1,604
Red ginseng-treated mice with B16 injection 11,318** 983

Note : PHA, phytohaemagglutinin; cpm, mean counts

per minute.

*Significantly different (p<0.05) from water-treated mouse without B16 injection.
**Significantly different (p<0.05) from water-treated mouse with B16 injection.

Table 3 Flow cytometric evaluation of T lymphocytes and NK cells at 2 weeks after B16 injection

Fxperimental grou Pan T cell  Ti-cell Ts-cell Tw/Ts NK cell
P al group (%) (%) (%) (ratio) (%)

Water-treated mice without B16 injection 36.4 23.2 13.2 175 59

Red ginseng-treated mice without B16 injection 38.2 25.5 12.7 2.01* 7.0*

Water-treated mice with B16 injection 31.2 194 11.8 1.64 5.6

Red ginseng-treated mice with B16 injection 37.1 244 12.7 1.92 7.1%*

*Significantly different (p<0.05) from water-treated mouse without B16 injection.

**Significantly different (p<0.05) from water-treated mouse with B16 injection.
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Table 4 Flow cytometric evaluation of T lymphocytes and NK cells at 4 weeks after B16 injection
Experimental grou Pan T cell Ty-cell Ts-cell Tw/Ts NK cell
xpen group (%) (%) (%) (ratio) (%)
Water-treated mice without B16 injection 335 21.8 11.7 1.86 6.4
Red ginseng-treated mice without B16 injection 41.0 28.0 13.0 2.15* 7.5%
Water-treated mice with B16 injection 37.2 24.7 12.5 1.98 6.7
Red ginseng-treated mice with B16 injection 458 30.7 15.1 2.03 8.4%*
*Significantly different (p<0.05) from water-treated mouse without B16 injection.
**Significantly different (p<0.05) from water-treated mouse with B16 injection.
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