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AIM: To compare the anticarcinogenic effects of
fresh, white, and red ginseng ( Panax ginseng C A
Meyer) roots and their saponins. METHODS:
Lung adenoma in newbom M ° GP (S) mice
was induced by a subcutanecus injection of
benzo(a)pyrene 0.5 mg. After weaning, ginseng
powders or extracts were given in the drinking
water for 6 wk. In the 9th wk the incidence and
multiplicity of Ilung adenoma were counted.
RESULTS: Anticarcinogenic effects were found in
B-year-dried fresh ginseng, 5- and 6-vear white
ginseng, and 4-, 5, and 6&-year-red ginseng
powders.  Anticarcincgenic effects were also
found in 6-year-dried fresh ginseng, 5- and B-year-
white ginseng, and 4-, 5-, and 6-year-red ginseng
extracts. The content of major ginsenosides Ry;.
Ruz» Rc. Ras Res Ry Ry showed a little higher
tendency in fresh or white ginsengs than red
ginseng. This tendency was increased as the
cultivation ages were increased. But there was
no relationship was found between ginsenoside
contents and preparation types or cultivation ages.
CONCLUSION: Long-cultivated ginseng and red
ginseng contain a higher amount of anticarcino-
genic components.

Prolonged administration of ginseng ( Panaer
ginseng C A Meyer) to experimental animals
protected against the carcinogenesis induced by
urethane, aflatoxin B; "2, benzo (a) pyrene™*,
diethylnitrosamine'® , and N-methyl- N- nitrosourea® ' .
Continuous consumption of ginseng might reduce
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the risk of humnan cancer”'® .

Red ginseng extract
made from 6-year fresh ginseng showed positive
White or
fresh ginseng had a weak or no anticarcinogenic
effect.

anticarcinogenic efficacies of fresh, white, and red

results in the majority of these studies.
The present study was to compare the

ginsengs and their major sapenin contents.
MATERIALS AND METHODS

Mice Non-inbred N:GP(S} mice were cbtained from
Maticnal Cancer Institute {NIH}, USA and bred at random
tnter se.

Ginseng Roots of fresh ginseng { Panax ginseng O A
Meyer} at 1.5, 3, 4, 5. and 6 years were used. Fresh
ginseng was dried at room temperature, finely powdered, and
extracted in a water bath for 8 h, 3 times for fresh ginseng
(yield of extract: 45 % }. White ginseng was processed in
the same way as fresh ginseng after removal of its cortex and
fine reot { yield of extract! 47 % }. For red ginseng, fresh
ginseng was steamed, dried, and processed in the same way as
fresh ginseng { yield of extract: 51 % }.

Bicassay of anticarcinogenicity We used the 9-wk
1941, Newborn mice, <24 h
old, were injected sc in the scapular region with ¢.02 mL of a
suspension of 0.5 mg of benzo{a)pyrene (BP, Sigma, USA}
in 1% aqueocus gelatin. After weaning. ginseng powders 5 g

medium-term  bicassay mode

‘L7 or extracts 2.5 g-L ™! were given in drinking water {or
6 wk. Mice were killed in the 9th wk by asphyxiation. The
Jungs were fixed in Tellyesniczky’s solution (70 % ethanol
100 ml. + formalin 5 mL + glacial acetic acid 5 mL). The
incidence and multiplicity of lung adenowma were counted with
the naked eye.

Saponin contents Crude saponin was extracted from
dried fresh, white, and red ginseng powders or extracts as
previously®', and subjected HPLC ( Waters 244 ) to
quantitative major ginsenosides (R, Ry, R Ry R Ry
and R;;. Lochrosorb column, differential refractometer RIL
401 detector and acetonitrile/ water/ si-butanol (80:20:0.25,
v/v} mohile phase was used.

Statistics We used Chi-square test for tumor incidence
and z-test for multiplicity.
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RESULTS

The mice well tolerated carcinogen and

ginseng. There was no death attributable to the
treatment, and overall weight gains over the 9 wk
period were almost the same between control and
treated mice. The mean relative lung weights did
not show significant differences between groups.

In dried iresh ginseng treated groups, the
incidence of lung adenoma induced by BP was
41.3 % which was reduced to 31.2 %, 30.0 %,
31.3%, 30.3 %, and 27.8B % after co-treatment
with 1.5-, 3-, 4-, 5-,
ginseng powders, respectively.
groups, the incidence of lung adenoma in BP group
was 63.9 % which was also reduced 1o 48.3 %,
52.5%, 51.8 %, 47.5 %, and 44.1 % after co-
treatment with 1.5-, 3-, 4-, 5-, and 6-vear-dried

and B-year-dried fresh
In extract treated

fresh ginseng extracts, respectively. A significant
effect was seen in the groups treated with powders
or extracts of 6-year-dried fresh ginseng ( P <{0.05)
(Tab1).

In the white ginseng treated groups, the
incidence of lung adenoma by BP was 45.0 % which
was decreased to 41.3 %, 38.0%, 31,6 %, and
25.3 % after co-treatrnent with 3-, 4-, 5-, and 6-
year-white ginseng powders, Lung
adenoma incidence by BP was 41.3 % which became
32.0%, 45.0%, 44.0 %, and 26.5 % after co-

treatment with 3., 4-, 5-,

respectively.

and 6-year-white
ginseng extracts, respectively. Five- and 6-year-
ginseng powders ( P < 0.05 and P < 0.01,
respectively) and 6-year-ginseng extract { P <0.05)
showed inhibitions of lung adenoma {Tab 1). In
BP with 6-year white ginseng powder treated
group, lung tumor multiplicity decreased vs that in
BP alone group.

In the red ginseng treated group, the incidence
of lung adenoma by BP was 48.6 % which
diminished t0 37.9%, 41.7%, 31.7%, 28.3%,
and 25.4 % after co-treatment with 1.5-, 3-, 4-,
5-, and B-year-red ginseng powders, respectively.
In the extract treated groups. the incidence by BP
was 47.5 % which diminished to 40.7 %, 35.0%,
30.1%, 30.0 %, and 26.3 % after co-treatment
with 1.5, 3-, 4-, 5-, and 6-year-red ginseng

extracts, respectively. In 4-, 5-, and 6-year-
ginseng powder { P<D.05, P<0.05, and P<0.01,
respectively) or extract (P < 0.05) treated groups
{Tab 1}.

We determined level of ginsenosides in various
The muliplicity
reduced in the 6-year red ginseng treated group.
Crude the contents of all the
ginsenosides increased accordingly as cultivation age

ginseng powders or extracts.
saponin  and

increased. However, there is no relationship
between anticarcinogenicity and amount of each

ginsenoside {Tab 2} .
DISCUSSION

The present study showed that the anti-
carcinogenicities of ginseng powders or extracts were
different according to their preparation types or
cultivation ages.

A significant anticarcinogenic effect was
observed in 6-year-dried fresh ginseng, 5- and B-
year-white ginsengs, and 4-, 5-, and 6-year-red
ginseng powders. The extract showed patterns of
anticarcinogenicity similar to those of ginseng
powders,
equivalent to ginseng powders because ginseng
extracts were given at a dose of 1/2 of that of the
powders.

From above results, the active components of

The dosage of ginseng extracts would be

ginseng which exert anticarcinogenic activity might
be richer in older and red ginseng. Typical
ginsenoside responsible for the anticarcinogenicity of
ginseng was not found and there was no relationship
between ginsenoside contents and anticarcinogenic
effect of ginseng. Because we did not examine all
of the ginsenosides that are contained in ginseng, it
is difficult to
comnponents of ginseng that exerts anticarcinogenic
possibilities of
ginsenosides and a

exclude ginsenosides as active

There are other

other than

activity.

components
combination effect of these components which might
be responsible for the anticarcinogenicity of ginseng.
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Tab 1. Eifecis of ginseng on incidence of [ung adenoma jn mice [nduced by benzo{a}pyrene (BF).
‘P>0.05, "P<0.05, P<0.01 vs BP alone.

Ginseng powder Ginseng extract
Treatment ! . . g
{age of gi ) Mice Incidence/ Multiplicity Mice Incidence/ Multiplicity
Sex n % Xty Sex n % Fts
Freah ginseng
Uncreated M 36 0 L1 M 30 0 0
control F 36 2.8 0.03%£0.14 F 30 0 0
M+ F 72 1.4 0.01+£0.03 M+ F 60 0 0
BP M 40 40.0 0.68+1.08 M 26 57.7 1.75+ 2.06
F 40 42.5 0.73+0.27 F 30 70.0 1.30+1.26
M+F 80 41.3 G.70+0.89 M+F 56 63.9 1.78+2.12
1. 5-vear M 38 2.6 0.03x0,13 M 30 0 0
F 33 0 0 F 29 0 0
M+F 76 1.3 0.01+0.08 M+F 59 ] 0
BP+ 1.5-vear M 38 28.9 0.34+0.568 M 30 46.7 1.77+3.01
F 39 33.3 0.56+1.05 F 29 50.0 1.4722.71
M+ F 77 .z 0.46 = 0.65" M+F 59 48.3" 1.61 +2 84"
3-year M Js 2.6 0.03x0.12 M ao 0 0
F 38 0 0 F 30 4.0 0.04=0.28
M+F 76 1.3 0.01x0.03 M+F 80 2.0 0.02x0.14
BP + 3-vear M 40 22.5 0.35+0.58 M a0 53.3 1.27+1.63
F 40 37.56 0.78+1.39 F 29 51.7 1.72+3.66
M+F 80 30.0" 0.56+0.97" M+F 59 52.5" 1.50+ 2. 88"
4-yesar M 38 0 0 M 30 0 0
F a8 2.6 0.03x0.13 F 30 0 0
M+ F 76 1.3 0.01x0.08 M+F 60 0 0
BP + 4-year M 40 32.5 0.856+1.21 M 3o 50.0 1.13+1.89
F 40 30.0 0.45+0.75 F 29 53.6 1.14+1.38
M+F 80 31.3° 0.65+£1.07" M+F 59 51.8% 1.1321.65°
5 year M as 0 0 M 3o (13 0
F 37 2.7 0.03+£0.13 F a0 4.0 .04 x0.28
M+F 75 1.3 ¢.01 £0.07 M+F 80 2.0 0.02=0.14
BP -+ 5-year M a7 29.7 0.43+0.87 M 30 46.7 1.70+0.28
F 39 3c.8 0.62x1.12 F 29 48.3 2.00+2,66
M+F 76 Jo. e 0.53x0.98" M+F 59 47.5* 1.79+3,.48"
B-year M 38 0 0 M a0 Q} L]
F 37 0 0 F 30 0 o
M+F 75 0 0 M+F L1¢] 0 0
BP + 6-vear M a9 J8.5 0.7220.78 M 27 48.3 1.02+1,58
F 40 17.%5 0.38%+0.60 F ao 40.0 1.30+2.07
M+F 79 27.8" 0.54 +0.68" M+F 57 44.1% 1.16x1,72"
White ginseng
Untreated M 25 0 0 M 25 0 0
control F 25 0 0 F 25 0 0
M-+ F 50 0 0 M+F 50 0 0
BP M 4} 32.5 3.68+1.08 M 40 35.0 0.43+0.68
F 40 57.9 1.0821.70 F 40 47.5 0.70+1.32
M+ F 80 45.0 0.85x1.56 M+F 80 41.3 (.55 +3.83
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Treatment

Ginseng powder

Ginseng extract

. Mice Incidence/ Multiplicity Mice Ineidence/ Multipliciey
( £
age of ginseng) Sex " % Fis Sex n o, Fs
3-year M 30 0 a M 24 0 0
F 30 O 0 E 25 4.0 0.04+0.28
M+F L] ] o M+F 49 2.0 0.0210.14
BP + 3-year M 40 27.5 0.35+0.60 M 25 28.0 0.32=0.56
F 40 55.0 1.05+1.80 F 25 36.0 0.72+1.37
M+F 80 41.3" 0.70x1.32* M+F 50 3z.0° 0.52+1.05*
4-year M 25 0 a M 25 4.0 0.04=0.28
F 25 4.0 0.04£0.28 F 25 0 0
M+F 50 2.0 0.02x0.14 M+F 50 2.0 0.02120.14
BP + 4-vear M 40 25.0 0.30x0.57 M 25 36.0 0.64=1.08
F 39 51.3 1.08+1.57 F 25 86.0 1.16+1.70
M+F 79 33.0° 0.68x0.99" M+F 50 45.0° 0.90£71.43"
5-year M 25 0 ] M 25 8.0 0.08=0.20
F 25 4.0 0.04+0.28 F 25 4.0 0.04 Q.28
M+F 50 2.0 0.02x0.14 M+F 50 6.0 0.06+0.24
BP + b-year M 30 27.5 0.53+0.82 M 25 36.0 0.44 x0.65
F 30 35.9 0.74+0.96 F 25 52.0 1.00=1.35
M+ F 60 31.8° 0.63 0,84 M+ F 50 44.0* 0.68t£1.08
B-year M 25 0 ] M 25 4.0 0.04£0,28
F 25 0 0 F 25 4.0 0.04=0.28
M+F 50 0 0 M+ F 50 4.0 0.04£0.28
BP + B-year M 40 31.3 0.26+0.57 M 24 20.8 0.28+0.61
E 39 18.5 0.62x0.79 F 25 32.0 0.40=0.65
M+F 79 25.4° 0.43*0.70° M+F 49 28.5° 0.41+0.81°
Red ginseng
Untreated M 265 Q 0 M 25 0 0
contral F 30 0 0 F 25 0 0
M+F 56 0 a M+ F 50 ) 0
EP b 35 44.4 0.44%£0.72 M 40 40.0 0.45=0.60
F 38 52.6 0.63=1.08 F 40 55.0 1.15=1.70
M+F 74 48.6 3.54=0.96 M+F 80 47.5 0.80+1.32
1.8-year b 25 0 0 M 24 0 0
F 25 0 0 F 25 0 0
M+F 50 0 Q M+F 49 D ]
BP+ 1.5-year M 28 46.4 0.80£1.12 M 29 34.5 0.48 +0.87
F 30 30.0 0.40£0.68 F 30 46.7 0.50x0.57
M+F 58 37.9 D.64=1.08 M+F 59 40.7* 0.49+0.73"
3-year M 29 0 a M 25 0 0
E 30 0 0 F 25 4.0 0.04=0.28
M+F 59 0 0 M~+F 50 2.0 0.02+0.14
BP + 3-year M 30 33.3 0.57+1.12 M 30 23.3 0.30+9.80
F 30 50.0 0.900.99 F 30 46.7 0.80+1.21
M+ F 60 41.7¢ 0.80x1.08" M+ F 80 35,00 94.51=0.97°
4-year M 25 0 it M 25 0 0
F 25 3.3 0.03+0.21 F 25 a 0
M+F 50 1.7 0.0220.12 M+ F 50 ] 0
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Ginseng powder Ginseng extract

Treat t
(agel‘:;;en ) Mice Incidence/ Multiplicity Mice Incidence/ Multiplicicy
Sex » % Tts Sex n % rts
BP + 4-year M 30 33.3 0.83+1.24 M 29 24.1 0.31x0.60
F 30 36.0 0.50+0.68 F 30 36.7 0.83+1.39
M+F 60 31.7" 0.67=0.89° M+ F 59 30.1° 0.58+1.10*
S-year M 28 0 0 25 4.0 0.04+0.28
F 30 0 0 F 25 4.0 0.04+0.28
M+F 58 0 a M+F 50 4.0 0.04+0.28
BP + 5-year M 30 33.3 3.60 0,76 M 30 20.0 0.301+0.65
F a0 23.3 0.46% 0,58 F 30 40.0 0.57+0,82
M+ F 60 28 3t 0.53+0.68° M~+F 30 30.¢° 0.43+0.75°
6-year M 28 0 0 M 25 4.0 0.04=0.28
F 30 3.3 0.03+0.21 F 25 4.0 0.04+0.28
M+ F 58 1.7 0.02=0,12 M+F 50 4.0 0.04+0.28
BF + 6-year M 32 31.3 0.50x0.66 M 27 22.2 0.37£0.62
F 27 18.5 0.44+0.54 F 30 30.0 0.37+£0.79
M+F 59 26.4° 0.48 £ 0.62° M+F 57 26.3" 0.37 £ 0.70°
Tab 2. Dry weights (% ) of crude saponin and major ginsenosides in fresh, white, and red ginseng roots
of varions cultivation ages.
Ginseng powder Ginseng extract
1.5-year 3-year 4-year S-year  6-year 1.5-year 3-year 4-year G5-year G-year
Fresh 10.20 10.73 10.50 11.54 11.46 4.38 4,80 4.86 5.64 5.70
Crude sponin  White  9.10  8.14 9.3 9.30  9.28 3.8 3.5 4.03 418 425
Red 7.90 8.20 8.15 5.21 g.54 4.35 4.72 4.82 5.69 5.73
Fresh 1.32 1.40 1.43 1.62 1.68 0.54 0.60 0.66 0.78 0.8
GinsenosideR,  Whitt  1.25  1.30  1.37 128 12 048 0.52 0.56 0.54 0.53
Red 1.20 1.34 1.40 1.48 1.50 0.60 0.68 0.72 0.84 0.89
Fresh 0.63 0.64 0.72 0.78 0.75 0.21 0.28 0.30 (.36 0.34
Ginsenoside- Rys White 0.51 0.53 0.63 0.56 0.54 0.18 0.24 0.26 0.27 0.24
Red 0.54 0.56 0.58 0.64 0.68 0.23 0.31 0.36 0.4 0.38
Fresh 8.62 0.67 0.73 0.80 0.84 0.23 3.30 0.31 ¢.37 0.40
Ginsenoside-R, White 0.64 0.68 0.71 0.686 0.62 0.26 0.28 0.30 0.28 0.27
Red 0.56 0.5% 0.65 0.67Y 0.72 0.31 0.34 0.36 0.40 0.43
Fresh 0.35 0,37 0.38 0.40 0.39 0.13 0.15 0.18 0.21 0.19
Ginsenoside- Ry White 0.30 0.31 0.33 0.34 0.30 0.13 0.14 0.15 n.18 0.16
Red 0.25 0.28 0.3 0.34 0.36 0.14 0.16 0.17 0.18 0.1%
Fresh 0.86 0.87 0.86 0.591 0.%4 0.36 0.39 0.40 0.48 0.47
Ginsencside-R Whate 0.70 0.76 0.80 0.81 0.79 0.31 0.32 0.35 0.36 0.38
: Red 0.64 0.66 0.65 0.72 0.76 0.33 0.37 0.38 D.46 0.47
Frash 0.13 0.20 0.18 0.20 0.15 0.07 0.09 0.08 0.10 0.09
Ginsenoside-R; White 0.14 0.16 0.15 0.18 0.17 0.06 0.07 0.07 0.08 0.07
Red 0.14 0.16 0.16 0.17 0.15 0.07 0.09 0.08 0.10 0.09
Fresh 1.05 1.15 1.14 1.21 1.23 0.44 D.51 0.52 0.59 D.58
Ginsenoside- Ry, White 0.93 1.00 0.97 0.96 0.98 0.39 0.43 0.46 0.40 0.44
Red 0.78 0.85 0.86 0.92 0.94 0.43 0.4%9 0.50 0.56 0.54
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