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Non-organ specific cancer prevention
of ginseng: a prospective study in Korea
Taik-Koo Yuna and Soo-Yong Choi1

Background A number of studies have reported that increased consumption of natural prod-
ucts reduced the risk of cancer. Our previous case-control studies have shown a
significant reduction in the risk of cancer development among those who reg-
ularly consumed ginseng. We conducted a prospective cohort study to evaluate
the preventive effect of ginseng against cancer on a population residing in a
ginseng cultivation area on the basis of the result of case-control studies.

Methods This study was conducted in Kangwha-eup from August 1987 to December 1992.
We studied 4634 people over 40 years old who completed a questionnaire on gin-
seng intake. In an attempt to obtain detailed information about ginseng intake,
we asked them to specify their age at initial intake, their frequency and duration
of ginseng intake, the kind of ginseng, etc. Multiple logistic regression was used to
estimate relative risks (RR) when controlling simultaneously for covariates.

Results Ginseng consumers had a decreased risk (RR = 0.40, 95% confidence interval
[CI] : 0.28-0.56) compared with non-consumers. On the type of ginseng, the RR
was 0.31 (95% CI : 0.13-0.74) for fresh ginseng extract consumers and 0.34
(95% CI: 0.20-0.53) for consumers of multiple combinations. There was no can-
cer death among 24 red ginseng consumers. There was a decreased risk with a
rise in the frequency of ginseng intake, showing a dose-response relationship.
The RR of ginseng consumers were 0.33 (95% CI: 0.18-0.57) in gastric cancer
and 0.30 (95% CI : 0.14-0.65) in lung cancer. Among ginseng preparations, fresh
ginseng extract consumers were significantly associated with a decreased risk of
gastric cancer (RR = 0.33, 95% CI: 0.12-0.88).

Conclusions These results strongly suggest that Panax ginseng C.A. Meyer has non-organ
specific preventive effect against cancer, providing support for the previous case-
control studies.

Keywords Non-organ specific prevention, chemoprevention, ginseng, Panax ginseng C.A.
Meyer, cohort study

Accepted 8 October 1997

Fifty years have already passed since alkylating agents were first
developed as cancer chemotherapeutics,' but many cancers still
remain difficult to cure.2 The failure to improve from 1 in 3 in
the 1960s to 1 in 2 in the 1970s of 5-year 'observed' survival
stimulated awareness of the importance of chemoprevention
and researchers have been trying to discover non-toxic cancer
chemopreventive agents among natural products.3

We hypothesized that the life-prolongation effect of ginseng
described by Shennong4 during the Liang Dynasty in China
may be due to the preventive activity of ginseng against the
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development of cancers. The species of ginseng are Panax gin-
seng C.A. Meyer (Korean ginseng), which is cultivated in Korea,
Japan, China, and Russia; Panax quinquefolius L. (American
ginseng), which is raised in the eastern United States and
Canada; Panax japonicus C.A. Meyer (Japanese ginseng), which
is also called Bamboo ginseng; and Panax notoginseng (Burk)
F.H. Chen (Sanchi-ginseng), a native of southwest China (Yunnan
and Kwangsi Provinces).5 In Korea, Kangwha, Keumsan and
Punggi areas are the locations suited to ginseng production. We
carried out extensive animal experiments to investigate whether
Panax ginseng C.A. Meyer (Korean ginseng) inhibited carcino-
genesis, and demonstrated that red ginseng extract had an
anticarcinogenic effect against pulmonary tumours induced by
chemical carcinogens in long-term6-7 and medium-term anti-
carcinogenesis models using mice.8"1' We further investigated
whether fresh ginseng has similar anticarcinogenic effects using
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Figure 1 Panax ginseng C.A. Meyer in Korea are classified into fresh ginseng (left), white
ginseng (centre) and red ginseng (right)

Yun's 9 weeks medium-term anticarcinogenicity test.12 '13 A
significant anticarcinogenic effect was observed in 6-year-old
dried powder or extracted fresh ginseng; 5- and 6-year-old
white ginseng powder or extract; 4-, 5-, and 6-year-old red gin-
seng powder or extract.

It has been shown that ginseng inhibited liver cancer induced
by diethylnitrosamine in rats.14 It has also been reported that
tissue culture biomass tincture obtained from culture cells of
Panax ginseng C.A. Meyer had a marked inhibitory effect on
adenocarcinoma induced by N-methyl-N-nitrosourea administra-
tion in rats.15

In 1987, we began to conduct a case-control study of 905
pairs16 to confirm whether red ginseng extracts had as much
anticarcinogenic effea as in mice. We extended the number of
subjects for a case-control study to 1987 pairs17 from 905 pairs.
The results showed a dose-response relationship in ginseng con-
sumers and a marked decrease in risk for consumers of ginseng
extracts and red ginseng, showing agreement with the effect
observed in animal experiments.

The aim of the prospective study is to investigate whether
ginseng intake is related to the mortality and morbidity of
various cancers and to evaluate the preventive effea of ginseng
in the population residing in ginseng cultivation area 6 months
(in August 1987) after the first case-control study.

Subjects and Methods
The study population was seleaed from people who were listed
in the 1987 residents list registered at the provincial govern-
ment offices of the ginseng produaion areas. These lists contain
the name, sex, date of birth, permanent and present addresses.

Subjeas bom before 1947 (over 40 years) were seleaed. A co-
hort of 4634 people over 40 years age residing in Kangwha-eup
was interviewed and examined between August 1987 and
December 1989 in order to investigate the preventive effea of
ginseng on cancer.

Each study subjea was interviewed by means of a standard
questionnaire about demographic charaaeristics, lifelong occu-
pation, smoking and drinking habits, past history of diseases,
etc. In an attempt to obtain detailed information about ginseng
intake, we asked them to specify their age at initial intake, fre-
quency and duration of ginseng intake, the kind of ginseng, etc.
Ginseng types were classified into fresh ginseng, white ginseng
and red ginseng (Figure 1). Fresh ginseng is less than 4 years old
and can be consumed as it is. White ginseng is grown for 4—6
years, and then peeled and dried to reduce the water content to
12% or less. Red ginseng is harvested after 6 years, and then
steamed and dried. Each type of ginseng is further categorized
into several products. In the case of fresh ginseng, the categories
include fresh sliced (thinly sliced pieces taken with or without
honey), fresh extraa (ginseng soup boiled for more than
3 hours), boiled young fresh ginseng root with chicken, etc. For
white ginseng, the categories include powder (white ginseng in
powder form), extraa (boiled white ginseng soup), tea, etc. Red
ginseng was classified into extraa (boiled red ginseng soup),
powder, etc. In addition, multiple combinations among fresh,
white and red ginseng etc. were included. Interviews on gin-
seng intake were carried out by asking the following serial ques-
tions in order to exactly charaaerize lifelong ginseng intake; 1)
Have you ever consumed ginseng? 2) At what age did you take
ginseng for the first time? 3) What type of ginseng products
have you taken? and 4) How often (frequency) and for how


