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The Effect of Ginseng Intake on the Frequency of Sister Chromatid Exchanges
of Human Lymphocyte of Adult Smokers

Kang, Myung-Hee - Lim, Seung-Soon
Department of Food and Nulrition, Han Nam University, Daejon, Korea

ABSTRACT

This study was intcnded to investigate the anticarcinogenic effect of ginseng previously eluci-
dated by other researchers in animal studies. The sister chromatid exchange(SCE) method
of human lymphocytes was used as a biomarker. Bascd on the literature search and the results
of our laboratory, smoking was used as a parameter elevating the SCE frequency of general
human population. To evaluate the smoking and ginseng effect on SCE frequency, 98 male
healthy factory workers aged 23 to 58 years werc divided into 4 groups . smoker with ginseng
(8G), smoker control(SC), non-smoker with ginseng(NSG). and non-smoker control(NSC)
groups, according to their smoking habits and ginseng intake.

The mean spontencous SCE per ccll for the SG(10.8: 0.3) and SC(104x03) groups were
significantly higher than the NSG(9.1+0.2) and NSC(9.3£0.3) groups(p<C0.05). High freque-
ncy cells (HFCs, cells with =15 SCEs) in SG and SC groups were also greater than those
in NSG and NSC groups. However, the SCE levels of the SG and SC groups were not associated
with the personal smoking history and the number of cigaretts smoked per day.

Ginseng intake did not show any effect on the increased SCE causcd by smoking. There
were no correlations of the elevated SCE among smoking and ginseng types, history of ginseng
intake, and consumption frequencies of ginseng intake. These results does not support the
findings of other researchers that ginseng could be a protective agent to DNA damage.

KEY WORDS : ginseng - sister chromatid exchange(SCE) - cigarette smoking - lymphocyte -
adult smokers.
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Table 1. Number of the subjects

Groups")
SG SC NSG NsC

Total

Shintanjin Tobacco
Manufacturing Plant and 15 19 10% 182 62
Maintenance & Supply Plant
Korea Ginseng Plant 16 12 4 4 36

Total 31 31 14 22 98
1) SG=Smoker with ginseng group

S5C=S8moker control group
NSG=Non-smoker with ginseng group
NSC= Non-Smoker conmol group
2) These non-smoking subjects are not dierectly ex-
posed to tobacco smoke.

T Table 13} 2},

WAAAEL AFE) A gAZkol Y FHEE H
A FEZ syon o FEFH of smle] YL
A& wkol 50 TU/ml sodium heparin(Sigma) ©] &<
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AT A" F A3} o] he AFA AF
gk

3. o ME bH

9 AEF AT L 4G AFVLE Ea

gle’s minimum essential medium(EMEM, Gibco co)
= AH&-31%.2 ™ 100 univm! Penicillin/Streptomycin
(Sigma) @} 15% heat inactivated fetal calf serum(Gi-
beo c0) & H71ete PH7.00E HAFAT W I
gmle] AE 0gmlE
(PHA, sigma) 100u 2} 5mM 5-Bromodeoxyuridine
(BudR) (Sigma) 50, Heparin 1002 FoiA Z
=359t} BudR2 3 5 Hele photolysisE

YR A5l 2E 298 No) ATE XA
AA B Bk &7 % aluminum foil 2 ojF o=
AA] 37T 5% COy incubators] Fol W3t

#7131 Phyohemagiutinin

4. EE2H

B o] AIZEIL 70A17ko] HE WiFE FEA
7171 94 10mg/mle] colchicine (BDH)S 50u &
F8haL OhA] oA 7F o] B FA T 7241308 B el
b vl g AR Ao] &7 1000 rpmef A
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Fig. 1. The frequencies of SCE in lymphocytes of indivi-

duals with different status of smoking and gin-
seng intake. SG=Smoker with ginseng group
(n=31), SC=Smoker control group(n=31),
NSG=Norrsmoker with ginseng group(n=14),
and NSC=Non-smoker control group(n=22).
Bars indicate the means for each group.

*Values of the NSG and NSC groups are signifi-
cantly different from that of the SG and SC res-
pectively at a=0.05 level by Duncan’s multiple
range test. F=7.028, Probability=0.0003.
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7t 92 WP HFC A¥4E vlmsl B 23 o8 SCE 9549 HolE B ettHTable
Table 2. SCE numbers by groups categonzed by smoking and ginseng intake
Group Number o Cigarette E’}‘::?;‘r’;g Ginseng | SCE
of case smoke (pack ycars)” intake frequency
SG 51 43 5% 1.9 N8 + 18.3£ 2.8 + 10.8% 0.5%0
sSC 31 %8.21 1.8 + 128+ 1.6 - 10.4% 0.32
NSG 14 421+ 924 - - + 9.1 028
NSC 22 434% 2.1 - — — 9.5+ 0.80
Total (n=98) 41.6% 1.0 153 1.6 10.1£ 0.2

1) pack years=on the basis of 1 pack of cigarettes per day

2) Mcan® SE
3) NS=not significant at &=0.05 level by F-test

4) Values within a column not followed by the same letter are significantly different at a=0.05 level by
Duncan’s muliple range test. F=7.028, Probabiliry=0.0003

Table 3. High frequency cells (HFCs, cells with z= 15 SCEs) in pooled cell populations for 4 groups

Number of cells with Total number of

Group Number of HFCs
<15 SCEs cells
$G(n=31) 192(15.5%) 1,048(84.5%) 1,240(100% )
sC{n=351) 179(14.4%) 1,061(85.6%) 1,240(100% )
NSG(n=14) 42( 7.5%) 518(92.5%) 560(100% )
NSC(n=22) 67 7.6%) 813(92.4%) 880(100%)
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elalel M7l SCE HiZSo vixe A%

HFCs/40 celis

sSG SC NSG
Fig. 2. Mean high frequency cells(HFCs, number of ce-
lls with =15 SCEs/4Qcells) of the subjects by
group.
*Values of the NSG and NSC groups are signifi-
cantly different from that of the SG and SC res-
pectively at @=0.05 level by Duncan’s muliple
range test. F=4.73, P=0.004
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el §ol7Q ABAAE 2 4 gAcHTable 5).

AR} A AFBNNE, 2209 919 pack-
years S92 HgHe ) FHg ol wpe} SCE WES7}
Ao)E Ho|A gdol B ddirgl dXsIL
Hetig oz F% AFWAME FAF
we SCE ¥k F7t Fodes S718L Kty
2 ApoMe tE A4E Bgont diide] o
goln = o] wfo] FFS Fdgo] ZUHA
e Aolgenz A wiashe ve F7t e
Aoz AZE}. Livinston Fineman® & pack-
years 9 & SCE VIEFE @23 F3 FAHgo]
F7ME5E SCE RIEF7 vk FUhstg et &
A ol AT HIdte] B A7 s
YA e ABE BHo Fuh

AT Ay F5F FoAx 53] FH9 & L
GdEpo] B§ AFrF FdE] JPE L Y0,
B A7 E T4 83 Q87hR) e 45
AFH7F F949 SCE %0 9F L FA gge
oz HEAZE 53 4H A4 FFE QAL
ZAAE, 2 AAE AMYs e 2E Q)
FAFLE Yrolx 2 FREE SCE ¥legE H
s B @ Fg 49 2rh A4 SR B2
SCE Y1259 {2l Aol & 5 gk =
e AEAE g3 F49 S50 R

HFCs/A0 cells

7 8 9 10 11 12 13
SCEs of non-smokers{NSG+NSC)
(N=386)

Fig. 3. Linear regressions of SCE frequencies with the HFCs of the smokers(A) and non-smokers(B).
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Table 4. Effect of smoking status on SCE numbers by group

Variables 8G(n=31)1 sc(n=s1) Combined(n=62)
Smoking level
10 cigareues/day 11.0% 0.6% 102+ 0.5 107+ 0.5
(n=11) (n=7) (n=17)
20 cigaretes/day 10.7£ 04 10.7£0.3 10.7£ 0.3
(n=15) (n=22) (n=1238)
40 cigarettes/day 10.5+ 0.6 8.8%0.1 10.0£0.5
(n=35) (n=2) (n=7)
Significance NS NS NS
Smoking history(pack years)*
1—10 years 10.8£0.8 102+ 0.3 10.5£0.4
(n=11) (n=16) (n=27)
11—20 years 10.6 0.3 10.41 0.6 10.5+ 0.3
(n=11) (n=9) (n=20)
21—80 years 10.9+ 0.5 11.0£038 10.9% 04
(n=9) (n=6) (n=15)
Significance N5 NS NS

1) Number of subjects
2) Meant SE
8) NS=Not significant at @=0.05 level by F-test

4) Pack years=on the basis of 1 pack of cigarettes per day

Table 5. Correlation coefficients between SCE numbers and some variables of the subjects by group

Variables $G(n=31)  sC(n=31) NSG(n=14) NSC{n=22) Combincd(n=98)
Age 0.063 0.245 —0.188 —0.019 0.057
Smoking level 0.086 0.158 - - 0.108
Smoking history 0.027 0.068 — - 0.063

{pack years)

history of ginseng 0.026 - 0.302 - 0.062

tea intake

got B A7 Ay Fiolgn AT 11 4 po] SCE e vlws] B A7 FAE(SGT) A A

A=t SCENEGE F2A7]A 28 oz
eyl 2y 2 Q7 9 FRE A4
ARG B EA Ly enz o] ZAE on
Qe Az welSo|r]dx A7 At
Qlatel HAFS HAN=E ZASE A A
Hate AFEHE & 9 ol dAAFS 4Hs
At AARE B 27 o e A9)FH 2
27 g AlFo 2 1ol SCE IIEFE & 2%
Za 2% olate] vl W SCE ¥E49
zo]5 HolA] gk9ktH(Table 6). &= Ve} =}e] Ao
w2 dlg 3 olde 4d olAle T Fom

413 ol ARAE TS 2 SCE Wx7h
T Zdaste AES Bl foF9 Aole
o]l 2.8 (Table 6), 14A+8 ot A SCE
g 7§93 FEAAE BoAE 4
(Table 5). SHTVE Q4Fe] Zoue 2§49
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AAER ¥ix 2 ER7(7k) vddle $E=rt
HAF FAaslgcty Bslgott B dddag
E RlZRo Zo]7} glgich

£ Ay 43 Qikel AH= A HEAA
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Fig. 4. SCE frequencies of the smoker(SG) and non-
smoker ginseng(NSG) groups by ginseng types

B Qther ginseng products

AL

COMBINED
(n=45)

ZpRF oz NAFER ok o] A @A
wrobdel] E Qlate) & B9k adete A H=
Aoz Fdoz JF dANgALY A+E 2
ZAa71dd sty A=A 138 a7t A
F4e A I99 gulEe) 22 HEs0 A4
1ol 4] free radical e & A8t = a2 o] free radical®l
|8} DNAZ} £4€hY. 4979 SCE =T
2R3 B 4 & DNA £42 583 2o
Ao -5 %—.&E‘} DA =o] ¢e] HPEE =
AETPH, mEa FARETH ALEAESY SCE
TP HEE Ego] B HI Jrhs, Iugle)
ol g}%i:ﬂ_asl)%)%)oﬂ o3lA ¢ae o &
worahg 71de) AAel A9AZHE SR
=24 2gddz 2u3n glov I EAFE
X9 Ae HAE BRI FFolch
2 a7 Ao d2¥ FIA SCE UET F
7}2 B&AE DNA &42 38A717] A
el4re 2771 %’iﬁi" o HZ =2 AH7 FHL=E
Qg SCE WEF $718 TaAATH Ea0g
Hma) B o), 28 8 WP ES e AFFE
I AZAg7)He M2 O & A& A E
glt} BT Q14te] & k3l g9l free radical scave-
ngerg A9} 7)%50] Hu s 7lE s’ E A7

Table 6. Effect of ginseng on SCE numbers by group

Variables sG(n=31)" NSG(n=14) Combined(n=45)
Frequency of ginseng intake
Less frequently 10.9+ 0.6% 9.2+ 0.3 10.1£04
intake® (n=12) (n=10) (n=22)
Frequently 10.7£ 04 9.1£02 10.4£0.3
intake® (n=19) (n=4) (n=28)
Significance Ns#) NS NS
History of ginseng tea intake
0— 3 years 11.7£0.6 8.8+ 04 10.5£ 0.5
(n=9) (n=6) (n=15)
4—29 years 10404 9.4%0.2 10.1£ 0.3
(n=20) (n=8) (n=28)
Significance NS NS NS
1) Number of subjects
2) Meant SE

3) 2—3% tmes per weeks as ginseng products or =1 cup of ginseng tea per day
4) More than once per day as ginseng products or Z=2 cups of ginsing tea per day
5) NS=Not significant at @=0.05 level by Student t-test
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