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Abstract[]In this study, we investigated the anticarcinogenicity of various types and ages of ginseng

extracts as an extended study using Yun’s anticarcinogenicity test. Fresh ginseng at 1.5, 3, 4, 5 and

6 years was dried and powdered. And white ginseng was processed in the same way that of fresh

ginseng after removal of the ginseng cortex and fine root. For red ginseng, fresh ginseng was steamed

and dried. Each ginseng powder was extracted and extracts was freeze dried. Newborn N : GP(S) mice

were given a single subcutaneous injection of 0.5 mg of benzo(a)pyrene(BP). Various types and ages
of ginseng extracts at 2.5 mg/m/ were orally administered. All the mice were sacrificed at the 9th

week. The following results were obtained. In the dried fresh ginseng extract treated group, the incide-
nce of lung adenoma induced by BP was 63.9% and its incidence was reduced to 48.3%, 52.5%, 51.8%,
475% and 44.1% after co-treatment with 1.5, 3, 4, 5 and 6 vyear-dried fresh ginseng, respectively. The

incidence of lung adenoma induced by BP on the white ginseng extract treated group was 41.3% and
decreased to 31.0%, 46.0%, 44.0% and 26.5% after co-treatement with 3, 4, 5 and 6 year-white ginseng,
respectively. In the red ginseng extract treated group, the incidence of lung adenoma induced by BP
was 47.5% and its incidence 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, respectively. From the above results, we concluded that a

statistically significant anticarcinogenic effect was observed in extracts of 6 year-dried fresh ginseng,

6 year-white ginseng, and 4, 5 and 6 year-red ginseng and it is suggested that the anticarcinogenicity

of ginseng varies according to the types and ages.
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Introduction

Panax ginseng has been extensively used in tra-
ditional oriental medicine as a restorative tonic and
prophylactic agent." The pharmacological effects of
ginseng and its extract reported during the past
several decades are various and controversial. The
primary phamacological activities of ginseng are the
central nervous system, gonadotropism, antistress,
RNA synthesis, DNA and lipid and protein synthe-
sis.»¥ Several investigators have demonstrated the
anticancer effect of ginseng in various transplanta-
ble tumor models using rodents*®

*To whorm’correspondence should be addressed.
Tel : (02) 977-0381.
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The authors have already shown that 6-year-old
red ginseng extract had remarkable anticarcinoge-
nic effects on lung tumors induced by dimethylbenz
(a)anthracene, urethan, and alfatoxin By in long
term carcinogenesis models®” and preventive effe-
cts of ginseng on cancer.*” The anticarcinogenicity
of red ginseng extract was also shown in nine-week
medium term bioassay model induced by benzo(a)
pyrene.!” ' We have also shown that ginseng pow-
ders had an anticarcinogenic effect in mice and that
their effects varied according to the types and ages
of ginseng used."”

Therefore, in this study, we further investigated
whether the extract of fresh ginseng or white gin-
seng had similar anticarcinogenic properties compa-
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red with ginseng powders, and if their anticarcino-
genicity would also relate to the types and ages
of ginseng, using Yun's anticarcinogenicity test.

Materials and Methods

1. Experimental animals

Non-inbred N : GP(S) mice were obtained from
the NCI (National Cancer Institute, U.S.A. [NIH])
and bred at random inter se. All mice were housed
in a controlled room, fed solid pellets prescribed
by NIH-7-open formula and given water ad libitum.

2. Preparation of ginseng extracts

Fresh ginseng at 1.5, 3, 4, 5 and 6 years was
processed in three ways and extracted in a water
bath for 8 hours, a total of three times and the
extracts were freeze dried (yield: 45%, 47% and

Table 1. Body and lung weights
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51% in fresh ginseng, white ginseng and red gin-
seng, respectively).

(1> Fresh ginseng was dried at room temperature
and finely powdered and extracted in a water
bath for 8 hours, 3 times for dried fresh gin-
seng.

(2) White ginseng was processed in the same way
as fresh ginseng after removal of the ginseng
cortex and fine root.

(3 For red ginseng, fresh ginseng was steamed
and dried.

3. Treatment

Newborn mice, less than 24 hours old, were inje-

cted subcutaneously in the scapular region with 0.
02 m/ of the suspension, containing 0.5 mg of benzo
(a)pyrene (BP, Sigma Chemical Co., USA) in 1%
aquous gelatin. After weaning, various ages of dried

Ginseng extract

Experimental

group Sex Fresh ginseng White ginseng Red ginseng
Body wt* Lung wt** Body wt Lung wt Body wt Lung wt
Untreated M 327+ 28 73+ 1.1 355+23 7.2+ 0.7 315+ 24 88+ 14
Control F 27.1+ 31 8.8+ 0.5 29.1+ 3.3 8.6+ 2.3 264+ 1.7 98+ 1.2
BP M 31.1+ 27 7.1+ 1.0 343+ 2.7 6.8+ 0.6 303+ 3.1 8.6+ 1.7
F 271+ 22 8.3+ 1.0 26.8+ 2.6 87+ 11 257127 9.7+ 1.8
1.5 year*** M 323+ 32 8.3+ 1.7 - - 341118 81+13
F 279+ 27 8.3+ 0.7 - - 264+ 24 9.6t 24
BP+15 year M 331+ 25 83+ 1.1 - — 322+ 35 9.6% 1.5
F 284+ 24 99+ 0.8 - — 261+ 2.8 9.1+ 1.5
3 year M 321+ 22 7.2+0.7 3551 2.7 76+ 11 335+ 21 7.9+938
F 26.1+ 2.3 79% 1.0 279+ 2.7 89+ 1.1 253+ 2.1 11.1£28
BP+3 year M 341t 21 84t 16 34.2+24 86+ 1.0 32128 8.7+ 15
F 275+t 1.6 109+ 1.8 256+ 25 108+ 2.1 26.1+2.2 116+ 1.1
4 year M 314+ 36 74+ 0.8 351+ 34 7.7£ 0.9 335+ 21 79+ 1.3
F 268+ 1.8 8.7 0.7 26.1+ 2.3 84+ 1.0 253+ 1.9 7.7+ 13
BP+4 year M 327+ 26 9.1+ 1.2 339+ 2.7 72+ 0.6 320126 7.9+ 0.6
F 272+ 28 9.3+ 1.2 275+ 26 82+ 1.0 252+ 22 86+ 12
5 year M 31.9% 23 82+ 1.0 345+ 22 7.5+ 0.5 326+ 2.7 9.2+ 14
F 262+ 28 105+ 1.3 270+ 23 89+ 1.2 25722 9.0+ 1.6
BP+5 year M 327+ 1.7 8.6+ 1.0 33.8+29 7.3+ 0.8 323+ 35 7.3+ 1.2
F 264+ 2.7 9.0+ 1.2 26.5+ 2.8 8.0+ 1.0 258+ 27 9.6+ 15
6 year M 323+ 24 95+ 09 351+ 2.6 75+ 0.9 309+ 2.1 9.6+ 1.5
F 266+ 1.9 93+ 15 279+ 19 9.5+ 1.6 254+ 19 9.1+ 15
BP+6 year M 3191 33 7.8+ 1.2 35.3+ 2.3 75106 327+ 24 10.7+ 1.8
F 268+ 26 9.9+ 1.2 279+ 3.0 85+ 1.0 266+19 112x13

Data represents Meant S.D., BP : Benzo(a)pyrene.
*Gram, **mg/g body weight, ***Age of ginsengs.
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fresh ginseng, white ginseng and red ginseng ext-
racts at a concentration of 2.5 mg/m/ were orally
administered in the drinking water for 6 weeks af-
ter weaning. All the mice were sacrificed at the
9th week.

4. Bioassay of anticarcinogenicity

The present experiment adopted the 9 week me-
dium-term bioassay model established in the au-
thor’s laboratory, and called *Yun’s anticarcinogeni-
city test’ in our laboratory to distinguish this test
from other medium-term bioassay models.

5. Scoring of lung tumors

To determine the number of tumors per lung,
the animals were killed by asphyxiation. The lung
were excised, fixed in Tellyesniczky’s solation, and
the incidence and multiplicity of lung adenoma
were counted with the naked eye.

6. Statistical analysis

Chi-square test was used for tumor incidence and
Student’s t-test for multiplicity, organ and body
weight were used.

Results

Table 1 shows that the animals were tolerated
carcinogen or carcinogen combined with various ty-
pes of ginseng extract treatment. There was no mo-
rtality attributable to the treatment, and overall
weight gain over the 9 week period was almost
the same between control and treated animals.
Mean relative lung weight of each group did not
show any differences between the groups. In the
dried fresh ginseng extract treated group, the inci-
dence of lung adenoma induced by BP was 63.9%
and its incidence was reduced to 48.3%, 52.5%, 51.8
%, 47.5% and 44.1% after co-treatment with 1.5,
3, 4, 5 and 6 year-dried fresh ginseng extracts, res-
pectively. A significant effect was observed only in
6 year-dried fresh ginseng extract (p<0.05) (Table
2). In the white ginseng extract treated group, the
incidence of lung adenoma induced by BP was 41.3
% and its incidence decreased to 32.0%, 46.0%, 44.0
% and 26.5% after co-treatment with 3, 4, 5 and
6 year-white ginseng extracts, respectively. Six
year-ginseng extract showed significant inhibition
of lung adenoma (p<0.05) (Table 3). In the red gin-

arejalatstslz|

Table 2. Effect of fresh ginseng extract on the incide-
nce of lung adenoma in mice treated with

benzo(a)pyrene
Group and Mice Incidence Muittiplcity
treatment Sex Number (%) (meant SD)
Untreated M 30 0 0
control F 30 0 0
M+F 60 0 0
Benzo(a)pyrene M 26 57.7 1.76+ 2.06
(BP, 0.5 mg)* F 30 700 130+ 1.26
M+F 56 639 1781212
1.5 years** M 30 0 0
(5 mg/mi)*** F 29 0 0
M+F 59 0 0
BP+ 15 years M 30 46.7  1.77x301
F 29 500 147+271
M+F 59 483 161+284
3 years M 30 0 0.03+£0.12
F 30 40 0.04x028
M+F 60 20 0.02+0.14
BP+3 years M 30 53.3 1.27+ 1.63
F 29 517 172+ 3.66
M+F 59 525 1.59+ 2.86
4 years M 30 0 0
F 30 0 0
M+F 60 0 0
BP+4 years M 30 50.0 113+ 1.89
F 29 536 114+ 138
M+F 59 518 1.13%+1.65
5 years M 30 0 0
F 30 40 0.04£028
M+F 60 20  0.02+0.14
BP+5 years M 30 46.7  1.70+4.27
F 29 483  2.00% 2.66
M+F 59 475 179+ 348
6 years M 30 0 0
F 30 0 0
M+F 60 0 0
BP+6 years M 27 433 102+ 158
F 30 400 130 2.07
M~+F 57 41" 116+ 1.72

BP : Benzo(a)pyrene.
*Per mouse, subcutaneous injection.
** Age of fresh ginseng.
***m/ in drinking water for 6 weeks.
Significantly different from BP alone group at 'p<0.05.

seng extract treated group, the incidence of lung
adenoma induced by BP was 47.5% and its incide-
nce diminished to 40.7%, 35.0%, 30.1%, 30.0% and
26.3% after co-treatment with 1.5, 3, 4, 5 and 6
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Table 3. Effect of white ginseng extract on the incide-
nce of lung adenoma in mice treated with
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Table 4. Effect of red ginseng extract on the incidence
of lung adenoma in mice treated with benzo

benzo(a)pyrene (a)pyrene
Group and Mice Incidence Multiplcity Group and Mice Incidence Multiplcity
treatment Sex Number (%) (meant SD) treatment Sex Number (%) (mean* SD)
Untreated M 25 0 0 Untreated M 26 0 0
control F 25 0 0 control F 24 0 0
M+F 50 0 0 M+F 49 0 0
Benzo(a)pyrene M 40 350 0.43%+0.68 Benzo(a)pyrene M 40 40.0 045+ 0.60
(BP, 0.5 mg)* F 40 475 0.70+ 1.37 (BP, 0.5 mg)* F 40 55.0 1.15+ 1.70
M+F 80 41.3 0.55* 0.83 M+F 80 475 0.80+ 1.32
3 years** M 24 0 0 1.5 years** M 24 0 0
(5 mg/mi)y*** F 25 40 0.04+0.28 (5 mg/mi)y*** F 25 0 0
M+F 49 2.0 0.02+0.14 M+F 49 0 0
BP+3 years M 25 280  0.32£0.56 BP+1.5 years M 29 345 0482087
F 25 36.0 0.72+ 1.37 F 30 46.7 0.50% 0.57
M+F 50 320 0.52+ 1.05 M+F 59 40.7 0.49+0.73
4 years M 25 40 0041028 3 years M 25 0 0
F 25 0 0 F 25 40 0.04+0.28
M+F 50 2.0 0.02+0.14 M+F 50 2.0 0.02+0.14
BP-+4 years M 25 36.0 0.64% 1.08 BP+3 years M 30 23.3 0.30+ 0.60
F 25 56.0 1.16+ 1.70 F 30 46.7 0.80+ 1.21
M+F 50 46.0 090+ 143 M+F 60 35.0 0.51+ 0,97
5 years M 25 80  0.08%0.20 4 years M 25 0 0
F 25 4.0 0.04% 0.28 F 25 0 (0]
M+F 50 6.0 0.06* 0.24 M+F 50 0 0
BP+5 years M 25 36.0 0.44+ 0.65 BP+4 years M 29 24.1 0.31+ 0.60
F 25 52.0 1.00+ 1.35 F 30 36.7 0.83+ 1.39
M+F 50 440 0.68+ 1.08 M+F 59 30.1' 058+ 1.10
6 years M 25 40  0.04%0.28 5 years M 25 40 0.04x0.28
F 25 4.0 0.04% 0.28 F 25 4.0 0.04+0.28
M+F 50 4.0 0.04+ 0.20 M+F 50 4.0 0.04+ 0.28
BP+6 years M 24 208  0.28%+0.61 BP+5 years M 30 200  0.30%0.65
F 25 32.0 0.40+ 0.65 F 30 40.0 0.57+ 0.82
M+F 49 26.5" 0411081 M+F 60 30.0'  043+0.75
6 years M 25 40  0.04%£0.28
BEl;g'errlrfgl(Jas): yrsir;)ec.utaneous injection F 25 40 0042028
P P ' M+F 50 40 0.04%0.20
oo, B OL IrES gInSEns. BP+6 years M 27 222 037062
m/ in drinking water for 6 weeks.
Significantly different from BP alone group at 'p<0.05 ¥ 30 300+ 0.37x0.79
i e M+F 57 263" 037+ 0.70

year-red ginseng extracts respectively. In 4, 5 and
6 year-ginsengs, the anticarcinogenic effect was
prominent (p<0.05) (Table 4).

Discussion

There are many controversial reports about the
pharmacological activity of the root of Panax gin-
seng C.A. Meyer which has been used for several
thousands years as a tonic in traditional oriental

BP : Benzo(a)pyrene.
*Per mouse, subcutaneous injection.
** Age of fresh ginseng.
***m/ in drinking water for 6 weeks.
Significantly different from BP alone group at 'p<0.05.

medicine.

The previous paper revealed that the anticarcino-
genicity of ginseng powders varied depending on
the types and ages in development of lung tumor
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induced by BP over 9 weeks. Namely, in the dried
fresh ginseng powder treated group, a significant
effect was observed only in 6 year-dried fresh gin-
seng. In the white ginseng powder treated group,
5 and 6 year-ginsengs showed significant inhibition
of lung adenoma. In the red ginseng powder treated
group, an anticarcinogenic effect was prominent
from 4 year-ginseng. Therefore, we concluded that
the older the age of the ginseng, the more effective
its anticarcinogenicity."”

In the present study the incidence of lung ade-
noma in dried fresh ginseng extract treated groups
was reduced by 24.4%, 17.8%, 18.9%, 18.9%, 25.7%
and 31.0% after co-treatment with 1.5, 3, 4, 5 and
6 year-dried fresh ginseng extracts, respectively.
A significant effect was observed only in 6 year-
dried fresh ginseng. In the white ginseng extract
treated goup, the incidence of lung adenoma indu-
ced by BP decreased by 22.5%, 0%, 0% and 35.8%
after co-treatment with 3, 4, 5 and 6 year-white
ginseng extracts, respectively. Only six year-ginseng
showed significant inhibition of lung adenoma. In
the red ginseng extract treated group, the incidence
of lung adenoma induced by BP diminished by 14.3
%, 26.3%, 36.6%, 36.8% and 44.6% after co-treat-
ment with 1.5, 3, 4, 5 and 6 year-red ginseng extra-
cts, respectively. From 4 year-ginseng, the anticar-
cinogenic effect was prominent. From these results,
various types and ages of ginseng extract showed
similar patterns of anticarcinogenicity compared
with those of ginseng powders. The administration
dosage of ginseng extracts would be almost the
same as ginseng powders because ginseng extracts
were given at a dose of 1/2 of the powders.

Therefore, the active components of giseng which
exert anticarcinogenic activity might be present in

higher percentages in older and red ginseng. Ho-
wever, extraction of ginseng in the water bath see-
med to have no influence on its anticarcinogenic
effect. In future, we plan to isolate and elucidate
the active components and determine their percen-
tage in various types and ages of ginseng.
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