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Non-Organ Specific Cancer Preventive Effects of Ginseng
(Panax ginseng C.A. Meyer) and its Possible Mechanism

Taik-Koo Yun, Yun-Sil Lee and Soo-Yong Choi*

Laboratory of Experimental Pathology and * Laboratory of Clinical Research
Korea Cancer Center Hospital, Seoul

The cancer should be conquered by prevention and discovered non-toxic cancer preventives
in natural products. Our study has focused on the anticarcinogenicity of Panax ginseng C.A.
Meyer, known as mysterious tonic, against various chemical catcinogens since 1978. The pro-
longed administration of red ginseng extract inhibited the incidence and also proliferation of
pulmonary tumors induced by DMBA. urethane and aflatoxin. The Yun's 9 week medium-term
anticarcinogenicity test using pulmonary adenoma induced by benzo(a)pyrene was established.
Statistically significant anticarcinogenic effects were observed in powders and extracts of 6
year-dried fresh ginseng, 5 (powders only) and 6 years-white ginseng, and 4, 5 and 6 years-red
ginseng.

An epidemiological study to confirm whether ginseng has anticarcinigenic effect in human
being was conducted in relation to two case-control studies on patients and a cohort study on a
population of a ginseng cultivation area. In case-control studies, odd ratios(ORs) of the cancer
of lip, oral cavity and pharynx, larynx, lung, esophagus, stomach, liver, pancreas, ovary and
colorectum were significantly reduced. Smokers with ginseng intake showed decreased ORs
compared with smokers without ginseng intake in cancers of lung, lip, oral cavity and pharynx
and liver. On the type of ginseng, the ORs for cancer were 0.37 in fresh ginseng extract
intakers, 0.57 for white ginseng extract intakers, 0.30 for white ginseng powder intakers, and
0.20 for red ginseng intakers. In cohort study with five years follow-up conducted in ginseng
cultivation area, Kangwha-eup, ginseng intakers had a decreased relative risk (RR: 0.48) com-
pared with non-intakers. On the types of ginseng, the RRs of cancer were 0.23 for fresh ginseng
extract intakers and 0.37 for multiple combination intakers. Among 24 red ginseng intakers,
there were no cancer deaths. The RRs of ginseng intakers were 0.34 in gastric cancer and 0.27
in lung cancer. There was a decrease in risk with rising frequency of ginseng consumed, show-
ing a statistically significant dose-response relationship. The mechanims of cancer preventive
effect of ginseng supposed to be the inductoon of apoptosis or differentiation by ginsenosides
presented in red ginseng or hydrolyzed ginsenosides of fresh and white ginseng.

These findings strongly suggest that Panax ginseng C.A. Meyer has non-organ specific cancer
preventive effects against various cancers.

Key Words: Ginseng, Cancer prevention, Case-control study, Cohort study, Yun's anticar-
cinogenicity test
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Table 1. ICR newborn mice injected with various chemical carcinogens and its weaning rate in long-term

experiments
S'ul.)stance Durat.lon of Dose and route Vehicle No. of mice No. surv1§70rs % surv1v.ors
injected experiment at weaning at weaning

1% gelatin 28 and 68 weeks 0.02mlx1SC H:0 199 194 97.5
DMSO 56 weeks 0.0l ml x 1SC 200 192 96.0
DMBA 26 and 48 weeks 30 g x 1SC 1% gelation 210 204 97.1
Urethane 28 and 50 weeks 1 mgx1SC 1% gelatin 200 186 930
AAF 25 and 68 weeks 100 ug x55C 1% gelatin 201 178 88.6
Aflatoxin B, 56 weeks 8 ug x 1SC DMSO 200 104 52.0
Tobacco
smoke 67weeks 320 g x 1SC gelatin 200 188 94.0
condensate

Reproduced from Yun, T-K et al, 1980 (Ref. 14)
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2 Age A4 dehEAE 9,10-dimethyl-1,2-
benzanthracene(DMBA 30 g), uretane(l mg),
N-2-fluorenylacetamide(AAF 100 #g x5), afla-
toxin B8 ug) ¥ M= w7555 (320 g)d
oni A4 ICR uf$-2 il 1~53 Fofztyct
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wotAMEYH(Yun's 9 week medium term
anticarcinogenicity test)2] ®gls~»

8] 745 A =] sl derEAQ benzola)-
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Table 2. The incidence and mulnpliciry of lung tu-
mors in N: GP(S) at the 9th week afrer var-
ious doses of benzo(a) pyrene injection

Dose Number Incidence Multipliciry
of mice (%) (Mean+SD)
1% Gelatin M 40 0 0
F 40 0 0
M+F 80 0 0
Benzo(a)pyrene
0.04 mg* M 40 5.0 0.05+0.22
F 40 7.5 0.08+0.28
M+F 80 6.3 0.06 £0.25
0.0625 mg M 40 12.5 0.13+0.32
F 40 20.0 0.23+0.33
M+F 80 16.3 0.18+0.25
0.125 mg M 39 38.1 0.62+0.78
F 34 29.4 0.59+0.85
M+F 73 342 0.60+0.81
0.256 mg M 37 27.0 0.27+0.44
F 40 275 0.40 +0.64
M+F 177 273 0.34+£0.56
0.5 mg M 40 425 0.73+0.85
F 39 56.4 1.10+£0.94
M+F 79 494 0.89+0.91
1.0 mg M 40 57.5 1.75+1.51
F 40 50.0 0.83+0.83
M+F 80 53.8 0.95+1.31

M: Male mice. F: Female mice
* mg/mouse. subcutaneous injection
Reproduced from Yun, T-K. et al, 1987 (Ref. 16)
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Fig. 1. Fresh state of Panax ginseng C.A. Meyer at 1.5, 3, 4,5 and 6 yrars.
Reproduced from Yun, Choi, 1995 (Ref. 26)
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Fig. 2. Panax ginseng C.A. Meyer in Korea are classified into fresh ginseng(left), less than 4 years old and can
be consumed in the fresh state; white ginseng(right), 4~6 years old and then dried after peeling; and
red ginseng{center), harvested when 6 years old and then steamed and dried.

Reproduced from Yun and Choi, 1995 (Ref. 26)

Table 3. Distribution of cancer site ib cases

Cases
Site of cancer
Male Female
Liver 101 13
Lung 82 29
Stomach 80 42
Oesophagus 24 1
Larynx 14 3
Cervix 0 178
Breast 0 84
Thyroid 0 27
Others 135 92
Total 436 469

Table 4. Distribution of disease by major organ in

controls
Controls
Site of disease
Male Female
Stomach 198 37
Thyroid 75 86
Colon 53 5
Kidney 37 0
Skin 26
Cervix 0 178
Breast ; 0 95
Ovary 0 43
Others 47 25
Total 436 469

Reproduced from Yun and Choi, 1990 (Ref. 25)
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Reproduced from Yun and Choi, 1990 (Ref. 25)
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Fig. 3. Gross findings of pulmonary adenomas in
urethane treated mouse(left) and in the ure-
thane combined with ginseng group(right),
sacrificed in 28 weeks after birth.

DMBA 5o A9 #%Fe, urethane F oA
o] FHAEwAg2] FHasl aflatoxinel ] zhehiAy
$94 2} (Table 5).

2) Benzo(a)pyrene2 O[E%F &2 9F &7
Butot A (Yun's medium-term anti-
carcinogenicity test)oll 2|8 Eite| gul
od-glﬁ,lﬁzl.lz)

ATAle A YT fo 9F Fv] Uy AYH
o 484 FIer] sk vitamin C, FAAE,
$AH4d), 32, S-carotene, soybean lecithin,
A|Z%], Sesamum indicum, Ganoderma luci-
dum, caffeine, capsaicin, biochanin A ¥ 13-cis
retinoic acid®] FUsHA-& AT AS T4, soy-
bean lecithin, Ganoderma lucidum. biochanin
A, capsaicin @ caffeinedlA+ 44 adE
#23¢ 5 ddevt FA4@dD), 3T pf-carotene,
AlFA ¥ 13-cis retinoic acidel A& ke 2
o] A e¥skc}(Table 6).

3) Yun’s anticarcinogenicity testoll 2|#l
olate] ZRYE o vipd Fued®

Benzo(a)pyrene @5F 97 (Fig. 4, 5)9 A%
Ago] 413%e) s AZFAELE FoIstw
1.5l A 31.2%, 3 @204 30.0%, 4 a4 31.3

Fig. 4. Gross finding of pulmonary adenoma. The
mouse was treated subcutaneously with
benzo(a)pyrene of the scapular region of
newborn mouse within 24 hours and sacri-
ficed in 9 weeks after birth.
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Table 5. Effects of ginseng on pulmonary adenoma induced by DMBA, urethane and aflatoxin B,

in long-term experiments

Carcinogens Sacrifice Weight of Incidence of Diffuse Incidence of
& (wks) lung lung adenama infiltration hepatoma
DMBA 48 . 21% decrease 63% decrease
Urethane 28 22% decrease*®
Aflatoxin B, 56 29% decrease 75% decrease™
*p<0.05
Table 6. Evaluation of Yun’s 9 week medium-term anticarcinogenicity test
Anticarcinogenic activities
Negative Positive
Carrots(Ref. 17) Vitamin C(Ref. 16)
B-Carotene(Ref. 17) Soybean lecithin(Ref. 17)
Fesh ginseng, 4 years(Ref. 17) Red ginseng, 6 years(Ref. 17)
Materials Spinach(Ref. 17) Caffeine(Ref. 17)

Sesamum indicum (Ref. 17)
13-cis-retinoic acid(Ref. 22)
1% Gelatin(Ref. 17)

Ganoderma lucidum(Ref. 17. 21)
Capsaicin(Ref. 18)
Biochanin A(Ref. 19)

Fig. 5. Microscopic finding of a pulmonary adenoma
induced by benzo(a)pyrene shows well encap-
sulated mass consisting of alveolar epitheli-
ums in mouse sacrificed in 9 weeks after
birth(H-E stain x400).
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153N 4] 40.7%, 3214 35.0%, 434 30.1
%(p<0.05), 54T 30.0%(p<0.05), 63Tl
26.3%(p<<0.05)24 4d, 59T % 674 #-9
T ANz FaE Bl

& ZAzxgid e 6W3, Yt 59U 2 6

A, FAelAE 432, 592 2 6ATelA 747} 3
1513 a

A &95 B (Table 7).

4) ALEED Aol @t 90542 FahxR
5?25)

¥k 905 % 5627 (62%)N 4] <like 2agt
ZAdel dow witgAYzFe 9054 F 674 (75
%ol A4S 43 Aol U F FASAHc =
Frol7 zbelzk ek (p<0.01). QAFE-L Aol AT 2] g}
o} 4 $13dv] odds ratio(OR)E= 0.56(95% ALz

Table 7. Anticarcinogenic activities of panax ginseng C.A. Meyer depending on types and ages
in mice assayed by yun’s anticarcinogenicity test

Anticarcinogenic activities

Negative Positive
. Dried powder 1.5,3, 4 and 5 years 6 years™®

Fresh ginseng .
Dried extract 1.5, 3, 4 and 5 years Gyears*
Powder 1.5,3 and 4 * >

White ginseng and 4 years 5* and 6™* years
Extract 1.5, 3, 4 and 5 years 6** years

Red ginseng Powder 1.5 and 3 years 4*, 5% and 6™ years
Extract 1.5 and 3 years 4** 5** and 6™ years

Significantly different from BP alone group at p<0.05* p<0.01**
Reproduced from Yun T-K. and Lee Y-S, 1994 (Ref. 23, 24)

Table 8. Odds ratio of cancer and 95% cortidence interval(CI) by ginseng intake

Cancer
Cases Controls odds ratio(95% CI)
No intake of ginseng 343 231 1.00
Intake of ginseng*® 562 674 0.56(0.46~0.69)
Fresh slice 103 94 0.74(0.53~1.04)
Juice 29 34 0.77(0.46~1.30)
Fresh ginseng Extract* 13 64 0.14(0.07~0.26)
Extract and powder* 13 26 0.34(0.16~0.70)
Extract and fresh slice* 6 22 0.18(0.07~0.49)
Extract® 247 261 0.64(0.50~0.82)
Extract and fresh slice® 54 61 0.59(0.39~0.91)
White ginseng Powder™* 28 43 0.44(0.26~0.75)
Powder and fresh slice 10 14 0.48(0.19~1.17)
Tea 37 27 0.93(0.53~1.61)
Red ginseng Extract 2 3 0.45(0.05~3.32)
Combinations 10 25 0.27(0.13~0.53)
*p<0.01

Reproduced from Yun and Choi, 1990 (Ref. 25)
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7t Confidence Interval(CI), 0.45~0.69)glc}. <

Ao} wAMR R E 8] A we 5 Y Wit

AE-gatuck 3] OR7F A3 Fasigx 2 79 digdelddd 1,987% 9 #Ax-uz2F
(Table 8), dA 2] vE-E=lA 1.00, 19 1~33  1,072°4(54.0%)°] FAoled 915%(46.0%)°] A
E-84] 0.58, 1'dell 4~113] B84 043, w19 13  olsich 7S A¥EE B g T3 504 F
ol B84 0259 ORE X4z, dA4dAE 1.00, oA 714 @tz @GAde] 38.0%, Aol 37.4% e
0.81, 0.56, 0.52F S-&Hx7} FopAel ute} AFgu) o, HFAHo| A4 5354, oIl 49.74 2,
E AR Ztagte A FAAE p<107®, o JEAEE dz2@AE 7He) dRAtel: gl =7
AellAs p<l0?eR BAFHoR F2F linear ¥ 7o 4FE vAAE BE H4H = A4,

5) 19874 Za =2 7™

trendE E&ich(Table 9). dAS-&4ed @8 A¥  2§pF, T2 282 APy FZE EAgAoR
ARSHe] dA=E Hrisy] S FRA e AT A ol W Edl Ui F F¥ ¢ o2z

Kappa#le 0.71(p<0.01)24 &5 UA=E B o F2% He)S Relx] ¢drh(Table 11).
t}(Table 10). HBAL 1,987H%F 53.6%7) T <ihe B-4-8

-

Table 9. Distribution of ginseng intake frequency for cases and controls by sex: odds ratio of cancer
in ginseng intake frequency and 95% confidence intervals(CI)

Frequency of Males Females

ginseng intake Cases Controls Odds ratio(95% CI) Cases Controls  Odds ratio(95% CI)

None 117 56 1.00 226 175 1.00
1~3 times/year 132 108 0.58(0.38~0.90) 111 106 0.81(0.57~1.15)
4~11 times/year 104 115 0.43(0.28~0.67) 75 103 0.56(0.39~0.82)
Once/month or more 83 157 ) 0.25(0.16~0.39) 57 85 0.52(0.35~0.78)
Total 436 436 469 469

Linear trend test(l d.f.) 45.59(P<0.00001) 3.98(P<0.05)

%’ bomogeneity test(3 d.f.) 47.28(P <0.00001) 16.53(P<0.001)

Reproduced from Yun and Choi. 1990 (Ref. 25)

Table 10. Subject’s lesponse to girseng intake questions at two different interviews

First interview

Second

interview None Fresh ginseng White ginseng Total
None 0.57(104) 0.05¢( 9) 0.01( 2) 0.63(115)
Fresh ginseng 0.05( 8) 0.21(39) 0.01( 1) 0.27( 48)
White ginseng 0.02( 4) 0.01( 1) 0.07(12) 0.10( 17)
Total 0.64(116) 0.27(49) 0.07(15) 1.00(180)

Overall proportion of observed agrement
Po=057+0.21+0.07=0.85

Overall proportion of chance expected agreement
Pe=0.64x0.63+0.27 x0.09x0.11=0.49

Kappa value

£ 08508 _ o 71p<001)

Reproduced from Yun and Choi, 1990(Ref. 25)
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Table 11. Percentage distribution of demographic
variables in cancer patients and controls

Table 12. Odds ratios for cancers and 95% Cl accord-
ing to the type of ginseng*

Male Female
Variables Cases Controls Cases Controls
(%) (%) (%) (%)
Total number 1072 1072 915 915
Agel(year)
0~49 32.1 338 44.1 52.6
50~59 38.0 42.8 374 337
60~ 29.9 234 185 13.7
Mean age 53.5 52.6 49.8 484
Marital status
Married 94.8 94.9 786 82.9
Widowed 26 31 18.2 14.0
Other 26 2.0 32 31
Education(year)
None 12.8 114 25.6 20.9
0~6 38.9 39.8 41.3 417
7~12 38.2 37.3 30.3 344
13+ 10.1 115 2.8 30
Religion
None 54.4 52.9 344 324
Buddhist 23.1 253 33.1 342
Protestant 11.2 14.8 20.8 20.2
Catholic 6.5 4.1 9.2 9.6
Other 48 29 2.5 38
Occupation
Professional 145 17.1 24 2.8
and clerical
workers
Service workers 59 10.4 38 56
Sales workers 10.0 12.1 8.3 9.2
Agricultural 36.9 288 215 16.0
workers
Production 16.3 184 5.6 77
workers and
laborers
No occupation 164 13.2 58.4 58.7

Type of Caflcer Controls 95%
ginseng patients (%) OR I
(%)
No intake of 921 605 1.00 Reference
ginseng
Intake of 1066 1382 050 0.44~0.58
ginseng (53.6)  (69.6)
Fresh ginseng
Fresh slice 210 172 0.79 0.63~1.01
Juice 69 63 0.71  0.49~1.03
Extract 146 255 0.37 0.29~0.46
Extract and 25 38 0.40 0.24~0.66
powder
Extract and 8 16 0.32 0.14~0.73
fresh slice
White ginseng
Extract 373 442 0.57 0.48~0.68
Extract and 68 79 0.55 0.39~0.77
fresh slice
Extract and 15 41 022 0.12~0.38
powder
Powder 60 129 0.30 0.22~0.41
Powder and 21 31 0.39 0.22~0.67
fresh slice
Tea 43 41 0.69 045~1.07
Red ginseng
extract 6 17 0.20 0.08~0.50
Other 22 58 0.16 0.10~0.25

Reproduced for Yun and Choi, 1995 (Ref. 26)

73 Q& vk, dZIAFAAE 69.6%F oA}
ZEh tzghabEel A Qahg HAAEHA o] B43
48e BAck(p<0.001) ¥ FANM QAFE-S
oF2l ¢}13w(odds ratio. OR)E 24 A

Bgsteld Aol sl A A A

o
o 2

e

*Adjusted for age, sex, marital status, education.
smoking and alcohol consumption

43 odo] gl FAbel wisted 0.50(95% confidence
interval: 0.44~0.58)2 74 UtH(p<0.001). 14t
Z570 W& ORt FArgdstolA 0.37(p<0.001)% 22,
TAAH =k Fo BRI AE A 2o Hol
A eksgkel. gk wiabadele] OR+ 0.57(p<0.001)%
o, AR 0.30(p<0.001)d e WAkl
gk AT Rolx wstth FAAES 543 A
ol 4= OR7} 0.20(p<0.001)o2 4 Fitel} Wiy
o] 2ex8cd OR7E AASHA A= cHTable
12). QAbE 72 HYPE LG S 5 FA4A
i wjabdehe B8 A9 0.40(p<0.001), HAtd
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Wi AR FBEET F9E 055(0<0.01)4
ohoma Mgt SERE Wdetel %8st

Aol 0.55(p<0.001)% 2
e E a3l Ao OR7} 022(p< OOI)E
At

gk olate) B§7)7kd o grelltadte 5471
Zb 1WA 5de AEstel BA7 Avtel ofstd g
7 B85 ARdellA OR+E 0.64(p<0.001)% ®ol7]
Alztsled 213 0.53, 31l 0.36, 41 0.45, 59l
03124 Eg&7|3tel wldsted OR7} Z48hsdch. =
& 1 WA syellxle] P T YA ORE
FAEA 2z fo& 0515 B 6HA 109del+
0.44, 110 203} 0.434cH(Table 13).

QlAatel Bawlv o o ot ysAHad 9= @
W ookael A 1ol 1~43 %85k ofn] FAAL
2 598 06002 7lashT 4~115 2L oS
Zaske] 0.510] slm Qo) 13) o4 243w 0.36
o % B% Aastel gguRAE SA%HoE o

A wedth olshRe WAL WA} olht Fob
o2 woln otk ma RS FHFo} hEAF

AddiglgvlE 2 1~503 B8z 0.55, 51~
1003 =83t 0.46, 101~3003 B-&31d 0.34,

Table 13. Odds ratios for cancers according to dura-
tion of ginseng intake®

Duration
of ginseng  Cases Controls OR 95% CI

intake(yr)

None 921 605 1.00 Reference

i 361 362 0.64 0.54~0.77

2 162 197 90.53 0.42~0.66

3 116 201 0.36  0.28~0.47

4 82 114 0.45 0.33~0.61

5 57 118 031 0.22~0.44

x*=103.74 P<0.001
x*=111.08 P<0.001

x* linear trend test
x* homogeneiry test

I~ 5 778 992 0.51  0.44~0.59
6~10 157 214 044 0.35~0.56
11~20 81 117 043  0.33~0.59

¥*=77.32 P<0.001
%*=106.59 P<0.001

%! linear trend test
x* homogeneity test

*Adjusted for age. sex, marital status, education,
smoking, and alcohol consumption
Reproduced from Yun and Choi, 1995(Ref. 26)

Table 14. Odds ratios for cancers according to frequency and lifetime consumption of ginseng

Total Male Female
Frequency of
ginseng intake Cases %" OR* 95%CI Cases °" OR® 95%CI Cases "°™ OR™ 95%CI
trols trols trols

Frequency of ginseng intake
None 921 605 100 Reference 409 234 1.00 Reference 512 371 1.00 Reference
1~3 times/year 417 440 0.60 051~0.71 246 231 0.62 049~0.79 171 209 0.60 0.47~0.76
4~11 times/year 324 394 05! 043~061 197 223 048 037~0.62 127 171 054 042~0.71
| time/month or more 325 548 036 0.30~0.43 220 384 0.31 0.25~0.39 105 164 0.47 0.39~0.62
Total lifetime consumption of ginseng
None 921 605 1.00 Reference 409 452 1.00 Reference 512 371 1.00 Reference

1~50 774 903 055 047~063 452 501 051 042~0.63 322 402 0.58 0.48~0.71

51~100 103 139 046 035~061 75 100 041 029~0.58 28 39 056 0.34~0.93

101~300 109 18 034 027~045 80 131 032 0.23~044 29 54 039 0.25~0.61
301~500 28 50 031 0.19~049 20 29 033 0.18~0.62 8 21 0.29 0.14~0.63
501+ 52 105 028 0.20~039 36 77 025 0.16~0.38 16 28 042 0.23~0.79

*Adjusted for age, sex, marial status, education, smoking, and alcohol consumption/

**Adjusted for age, marital status, education, smoking, and alcohol consumption.

Reproduced from Yun and Choi, 1995 (Ref. 26)
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Table 15. Odds ratios for various carcers according
to ginseng intakers™

Cases Controls

ol she} 2Hg7]4—

301~5003 E-&3lH 0.31, 5015 o4 E&3d 7}
ke 028707 Aagto A ofrAx i) faku]

AAAE Bch(Table 14).

. Never Never AArE-Sof whE A7) @ 2 ohd A9
Site of cancer taken/ taken; OR  95% CI u](Table 15)= Wi Zdode o, 77 2 F
;‘l’fe; tilil ko] 0.47(p<0.01), Al%ako] 0.20(p<0.001), %o
Li 1 cavi 76/92  40/119 047 0.29~0.76 °] 0.36(p<0.001), HRH =Zstel 0.42(p<0.01)
ip. oral caviry, . .29~0.
and pharynx 7kekol 0.48(p<0.001), #Aste] 0.22(p<0.001), !
Esophagus 40/47 1473 020 0.09~038 T ¥°l 0.18(p<0.001), FAskel 0.55(p<0.001), F2
Stomach 142/158 76/224 036 025~038 ol 0.15(p<0.001)Z EA}Ho T H-9g z}o]r}
Colon and rectum  55/63  32/86 0.42 0.24~0.52 gloith, & wiaele EFAAHR F-9shA] ot
Liver 108/156 67/197 0.48 0.33~0.70 =gk 8okel OR: 0.63 281 AFZAXFL .72,
S O 00 g aases s Saedes e
Lung 120/156 81/195 055 038~o79  TOIE Eelr walth wd slsiet 11488 AR
Fermale breast  82/92 70/109 063 0.40~1.05 2273, 9% 219, vl7det 207, <4 daE 2094
Cervix uteri 156/146 132/170 0.72 0.52~1.01 3, A gAY, Aggalel, sk, &, 2%
Ovary 17/5 8/14 0.15 0.04~0.60 of, A9k, B7kak, Alolx|Abet, Sukers) efulolo]q]
e s tos toapyy T /IS ORVE 0482 4 5% 2
yroid glan X .38~2. _
2 feg Aas: B
Others 53/61  35/79 048 0.27~0.85 el A A
oAE-go] FdeoE Qi oA Fue] oJuidt
Adi . . ) i - - ) N
moking. and tcotel comamption. SN olALE 2 goked A, & 74 9
’ ' FEo, Almsd, S8k, 7hsh, WA 9 AAketel A 2zt
Table 16. Odds ratios for cancers according to ginseng intake and smoking™®
Nonsmokers Smokers
Cancers Ginseng intake
OR 95% CI OR 95% CI
Lung Ever taken 1.0027)* Reference 1.99(81) 1.25~3.19
Never taken 2.11(40) 1.08~4.15 4.13(128) 1.90~9.03
Lip, oral cavity, and pharnx Ever taken 1.00(23) Reference 2.36(43) 1.23~4.51
Never taken 2.13(24) 0.95~4.79 4.41(69) 1.29~15.04
Esophagus Ever taken 1.00(5) Reference 0.13(35) 0.06~0.31
Never taken 0.51(5) 0.10~2.69 0.38(42) 0.09~1.62
Stomach Ever taken 1.00(56) Reference 2.90(62) 1.79~4.70
Never taken 2.73(80) 1.61~4.64 1.90(101) 0.84~4.28
1.25~8.44
Colorectum Ever taken 1.00431) Reference 3.25(20) 0.60~10.13
Never taken 2.11(35) 1.03~4.34 2.45(31) ’ )
1.33~3.29
Liver Ever taken 1.00(31) Refernece 2.09(81) 1 22~5 92
Never taken 1.68(27) 0.79~3.57 2.50(125) ' '

* Adjusted for age, sex, education, and akobol consumption.

*Numbers in parentheses, number of cancer patients.
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Table 17. Percent distribution of demographic and
social characteristics for subjects

Table 18. Distribution of confirmed cases for cancer
and other diseases

Variables Male Female Total
No. of studied population 2362 2272 4.634
Age group

40~49 9.4 313 354
50~59 32.0 31.2 31.6
60~69 18.6 21.2 19.9
70~79 8.7 11.3 10.0
80~ 1.3 5.0 3.1
Mean age(years) 54.2 56.9 55.5
Marital status
Married 90.0 68.8 79.6
Widowed 75 29.0 18.1
Others 2.5 2.2 2.3
Religion
None 45.8 39.8 42.8
Buddhism 243 27.7 26.0
Protestant 179 19.4 18.6
Catholic 5.5 6.3 5.9
Confucianism 5.1 47 49
Others 1.4 2.1 1.8
Education
None 15.1 38.9 26.8
Primary school 38.6 45.1 41.8
Middle school 23.7 12.2 18.0
High school 19.0 33 11.3
College and above 3.6 05 2.1
Occupation
Professional and 2.8 0.2 1.5
technical workers
Administrative workers 0.2 0.1 0.1
Clerical workers 6.2 0.4 34
Service workers 6.6 1.2 4.0
Sales workers 18.3 11.9 15.2
Agricultural workers 373 27.9 32.6

Production workers and 372 2.3 37
labourer
No occupation 5.1 56.0 39.5

S 43 Aol gle nlFdatey
22 BE W Qihe B4g AYe] ¢
K-S s}nﬂ 2.11(p<0.01)2 FAANYHN)7} 2
2 Frhstgde s gulE 9w Qate Be3 4}

. No.of No. of
Disease alived  death Total

All cancers 58 79(22.3)*  137(33.2)
Oral cavity and pharynx 1 1 2
Esophagus 1 2 3
Stomach 20 22 42
Colon - 1
Rectum 4 2 6
Liver 4 10 14
Pancreas - 3 3
Larynx - 4 4
Lung 4 20 24
Leukemia 2 2 4
Female breast 8 1 9
Cervix uteri 2 2 4
Ovary 1 — 1
Urinary bladder 1 1 2
Thyroid gland 1 - I
Malignant lymphoma 5 1 6
Other cancers | 4 7 11
Other diseases - 229(64.5) 229(55.4)
Unknown - 47(13.2)  47(11.4)

Total 58 355(100.0) 413(100.0)

*Values in parenthesis indicate percent

o= OR7} 1.992
Edw Fde st
OR7} 4132 42 Z7}=9ic}. Bor B Z29-gx
FATE 9 DA AEAT) T SFuLe)
F4e Wstr) A3l 23 TR Ane 14 4E
Wgol e AAEE BHY A3 KE 0.78(p<

g wlstel 2 %
YHE BB qe Ate

o |
B QATE QAbe R dEsie Wobas) o6
o Y Fa nn%;x A sG] AFste 404

ol FUE YAor APAATE SRSk 3
A7 46347 F wAlel 23627 el o) 4o
2,2729°131 2.0 (Table 17), 2% 335%(7.6%)°] =
712} 5'de] Abedshgicy. ehAba Al 7970 2 228
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Table 19. Relative risks of cancer by ginseng intake*

Kind of ginseng Number of  Numberof — pp g5 e Adlusted gog o
subjects cancer RR

No intake 1.283 62 1.00 - 1.00 -
Ginseng intake 3,167 75 1.50 0.36~0.70 0.48 0.34~0.67
Fresh ginseng 236 8 1.71 0.35~1.46 0.66 0.32~1.39
Fresh ginseng extract 296 3 0.22 0.08~0.61 0.23 0.08~0.63
White ginseng powder 147 4 0.56 0.22~1.53 0.59 0.22~1.62
White ginseng extract 68 1 0.62 0.16~2.42 0.62 0.15~2.53
Red ginseng 24 - - — - -

(0.43) 0.03~6.77) (1.71) (0.48~6.88)
Boiled chicken with

young ginseng root 381 12 0.66 0.36~1.21 0.77 0.40~1.23
Ginseng tea 442 18 0.85 0.51~1.42 0.89 0.52~1.52
Multiple combinations 1,573 28 0.38 0.25~0.58 0.37 0.24~0.57

*Adjusted for age and sex.
RR=relative risk. CI=confidence interval.

Table 20. Relative risks of cancer by ginseng intake*

Times of ginseng intake Numberof ~ Numberof — pp g5y cq  Adiusted o5 o
noncasesd cancer RR
No intake 1.283 62 1.00 - 1.00 -
Frequency of ginseng intake
1~3 times/year 1.439 39 0.57 0.39~0.85 0.54 0.36~0.82
4~11 times/year 924 21 0.48 0.30~0.77 0.49 0.30~0.79
1 time/month or more 804 15 0.40 0.23~0.68 0.41 0.24~0.71
Duration of ginseng intake
1~4 years 2,073 45 0.46 0.32~0.67 0.44 0.30~0.65
5~9 years 656 18 0.58 0.35~0.96 0.59 0.35~0.97
10~19 years 336 7 0.44 0.21~0.93 0.44 0.21~0.94
Total times of ginseng intake
for life-long(times) 1,589 34 0.46 0.30~0.68 0.44 0.29~0.67
1~50 511 14 0.58 0.33~1.01 0.63 0.36~1.11
51~100 346 15 0.90 0.52~1.56 0.91 0.52~1.58
101~200 202 4 0.42 0.16~0.98 0.40 0.15~0.97
201~300 253 3 0.26 0.09~0.73 0.24 0.08~0.73
301~500 266 5 0.40 0.17~0.95 0.38 0.15~0.95
501~

*Adjusted for age and sex.
RR =relative risk. CI=confidence interval

%olglom, ehtlFAE 585olgdnt. & F bEA of, QAMESxtE ulE4abd wislel hEAAYETL
4= 1379(33.2%)°1<dc}(Table 18). ¥4o] 7153l  (relative risk, RR)7} #ste] 0.48(95% Al=+7F
vl 4,634 F 3,2639(70.5%)0) A4e B43d (CIx 0.34~0.67)8% Bch(Table 19). JAFEFHEE
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Table 21. Adjusted relative risks and 95 confidence intervnal for se1e¢ted cancer by ginseng intake

Number of Stomach (42) Lung (24) Livwer (14)
Ginseng intake subjects
No. RR* 95% CI No. RR* 95% CI No. RR* 95% CI
No intake 1,283 23 L00 - 14 100 - 4 100 -
Ginseng intake 3.167 19 0.34 0.19~060 10 0.27 10.12~0.60 10 094 0.27~3.27
Fresh ginseng 36 2 043 0.11~1.74 1 035 0.05~255 2 269 0.53~13.71
Fresh ginseng extract 296 I 019 004~098 1 k032 005~209 — - -
White ginseng powder 147 1 038 0.06~2.40 — - - - — -
White ginseng extract 68 2 162 039~671 — - - - - -
Boiled chicken with 381 5 081 031~211 1 030 0.05~18 1 099 0.09~10.80
young ginseng root i
Ginseng tea 442 6 0.76 032~185 4 092 0.29~293 2 1.39 0.18~10.67
*Adjusted for age and sex.
Values in parenthesis indicate number of cancer.
RR =relative risk. CI=confidence interval.
B SAAGEEANA ohol olfkh HFub 023 of slsto] bRo A BT Aolebi shdsh <
(95% 4= T2HCI): 0.08~0.63)0]30ch. AR B abe) FUAIE F ol ST ATE FY A 4
b EEE JHERR)E MUE gast d@xd gHoR AAIE @ ol
ok _ulo A=
FUERAE 25t (Table 200 1) 7] e A gHgel oJak $4te} Gkt sha)
AAEE7IZbe] AR} Bonls) 2o42 e
© sk ool ZHEE ww 9)ote] 4249, ofo) FAke| A7 7:3‘"7‘? of &gt 7}% 5Eha] wietEA
147 z22x 71eb ote] 579olgic}. sjokel 1Y% Eo] ulSsoxle] shelRFWARE 19774 Z%A]
(RR)= 0.34095% A=7HCI): 0.19~0.60)0195, ol tellbAls Aysts wwo] MAdo m} =]
AL 0.27(95% AZFZHCI): 0.12~0.60)°]2)xt UA ko AR b dbelEd AL 94
(Table 21). AP S Fateled vhadd whye AB) 28 ofofe
2 4y sle T4 FebauelEAdq DMBA,
] oF urethane ¥ aflatoxing Foig vh¢ro wlg%
o o2 olF WelEAd 97 HAZ 9 7k
194613 olaf £A2Q ghe] Heta e 98 WE 4w kRl oo @A T A
AF7E AAAM R olFHgert 300dWo] At Qi) o]sbzre Asbi 3 ahxlulelE o] 27k oAy
19787475 ¢ke] ABo] g st} b Xz sfur FAge A FAte] FojR wbage) ot Wz FoFZaAls
2 ARE ¢ e JdAET A e e o A Zolele 7Hde subA w19y 9t
TE T3 k. =3 oy Fuk
) SO SRS IS0 T ) wiagud avs vae gel 501 pue
vitamin A analog&o] A Yo} E4j0] ZAls} 4 aagel 39
of Ao F45A LRSS TAR $2) 2 cr ®
HE AFE] & AE = I3 BSR4 AuE oo} A7 AT 15 AR 67577 LeEE EEA
ot o g, o2 olihe] kAt FRY 5 glgert @
of BAllE AAFelA heluted ol $24] Hu  Frlsle] Falx|ofof A7 S o) Helx Agdz)zke] Y
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. . Endpoint

Species Carcinogen Targent organ (inhibition)

Hamster MNU or DEN Lung Squamous cell carcinoma/
adenocarcinomas

Rat AOM Colon Adenocarcinomas adenomas

Rat MNU or DMBA Mammary gland Adenocarcinomas

Mouse OH-BBN Bladder Transitional cell carcinomas

Mouse DMBA/TPA Skin Papillomas/carcinomas

DMBA: 7.12-dimethylbenz{alanthracene: TPA: 12-O-tetradecanoyl-phorbol-13-acetate: MNU: N-methyl-N-
nitrosourea: AOM: azoxymethane: DEN: diethylnitrosamine: OH-BBN: N-butyl-N-(4-hydroxybutyl)-nitrosa-

mine.
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Table 23. Dry weights(%) of crude saponin and major ginsenosides in fresh, white, and red ginseng roots of
various cultivation ages

Ginseng powder Ginseng extract

15-year 3-year 4-year 5-year 6-year l.5-year 3-year 4-year b5-year 6-year
Fresh 1020 1073 1050 1154 1146 4.38 4.80 4.86 5.64 5.70

Crude saponin ~ White 9.10 9.14 9.36 9.30 9.28 3.86 3.95 4.03 4.18 425
Red 7.90 8.20 8.15 9.21 9.54 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 0.81
Ginsenoside-R,, ~ White 1.25 1.30 1.37 1.28 1.24 0.48 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 0.36 0.34
Ginsenoside-R. ~ 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 6.23 0.31 0.36 0.40 0.38

Fresh 0.62 0.67 0.73 0.80 0.84 0.23 0.30 0.31 0.37 0.40
Ginsenoside-R. ~ White 0.64 0.68 0.71 0.66 0.62 0.26 0.28 0.30 0.28 0.27
Red 0.56 0.59 0.65 0.67 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-R: ~ White 0.30 0.31 0.33 0.34 0.30 0.13 0.14 0.15 0.18 0.16
Red 0.25 0.28 0.31 0.34 0.36 0.14 0.16 0.17 0.18 0.19

Fresh 0.86 0.87 0.86 091 0.94 0.36 0.39 0.40 0.48 0.47
Ginsenoside-R. ~ White 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 0.46 0.47

Fresh 0.18 0.20 0.18 0.20 0.19 0.08 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 0.51 0.52 0.59 0.58
Ginsenoside-R, ~ 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 0.49 0.50 0.50 0.54

Reproduced from Yun, Lee, Kwon and Choi, 1996(Ref. 32)
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