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A e g% FAEAHY Ao pAE FHFEEY TS WY
NIH3T3 AMEAAA EASFAT. AJHE ZAT F FAZ v A oA
W F AT AN we HEe ALEL FrlsdAded FHFEE
o]l FHE wiAANAN wUF A F I5%FE FNE AETEL B
Aoh AJALE AT F 4 E DNAEAIZ BAu A ul A 2
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Abstract

We have studied the effects of red ginseng root extract on the decrease of
UV-induced genotoxicity in cultured NIH3T3 cells. The increase in survival and
the recovery from DNA synthesis inhibition in UV-irradiated cells as a funtion
of normal medium incubation time was potentiated by the presence of the
ginseng extract. The extract also increased the UV-induced excision repair as
determined by unscheduled DNA synthesis. The amount of UV-induced DNA
single strand breaks that are accumulated by polymerase inhibitors was
signifcantly increased by the presence of the extract. These results suggest that
the red ginseng extract activates the incision/excision step of UV-induced repair
and could be used as a reagent for protecting UV-induced genotoxicity and

cytotoxicity.



1. A&

A A FHAUAE F4 Aol FAAFTY EF adFd 4UsA
5o 38H a9 o 7R 7S (base adduct)Td FE]R A of
H3 At HAAZNE Fo 71Fd o EFEHA Fow AXEY, k3t
37l & fE"E Eddo] f4e AFAHYA AZAE 2Y3A ke AL o]
Aol A4 DNA F3ladF A ¢ deud olFAE DNA A
oA AAF 2719 daju|do] BFHQ FHZAG i olojr AL R, oA
o] AW U 422 = EE DNAUAY & H(distortion)o]
ge A 723 wis fEan’

DNA 4sfadel 9% o33 723 ¥M3s5L HHHSZ= DNA FA 9
AR S fEstedl o€ DNA FEAE APsh= ALA7F DNA FsfFAHd tig
AP P78 AYT + 9o dNHe= FA=] wEo|tF. DNA Al ¢
3 DNA EAl9 AAe AR T uet ZAFIEAG o3 YAz 3
2oy,

DNA 3 Ee 7F2HIEE /U] AAs= AZX 71759 st= DNA
HAAZE 2R o] A= endonucleased} exonucleased] 93 DNA A3 &
E33t= 7= A, polymerased] ¢ 3 patch F H(incision/excision), 1
1 ligasedl % ligation® o] TFETH. DNA HA I EE nucleotide
HA 323 g7 HA 2 FrA Aol LA Jded’, oF
nucleotide A3 8L AL Ay Aajaddd g AW G7IFE7HE
o]u} DNA A9 389 HEH da 3™ dAGA Foe 2
A3 gapE2 DNA polymerased] 93 A= THFHHol dojdd. X
EEANTAAE DNA polymerase a, 8§, @ g7} o] #AHd IFH= AR
43 A", DNA polymerase 0/69] A3 A< aphidicolinol vt araC, 89 A
A ¢ dideoxythymidines & ©| 83 2B dA3xFo A7xZAIgo o3, =



AAE A& 89¢ benzo(a)pyrene®} 3-methylcholanthrenes 9 3l & & o
= /59 AsjA oF AN F=vt EAFAA MMSeIME ORAR
o @AE Eo

o33 DNA3ZEHFY FI& LT e EFZEL ¢, EHHO,
a2 =35d e 2ok fFEIT AT RSV TFEAM FEEH. ols
Z F 49 saponin® H A A catecholamine?] #HE ZR3l3, A A9
B BF L ATz FAFEAHE AYUH ol TA radicaldl I
AL A gezA AN F43 FFE vAE A2 AR YT
2 g A HAEEL WAAG i wWojan, WA o7 F4A
oj® ulMe olay, WFMAEAAN EdHol AR AXHY HLF

i

jitad

N

BEo] RoE H PO oo B A3 e olald FASALL A
d9lo] HE AEGE DNA 32 od Zwol ZAFEFEJ s &
Hag=xs 7z Qo).

2. A

2-1. AXue, AYM ZA 2 FEE A
NIH3T3 A ESL 10% fetal calf serumo] A 3= MEM2=2 37°C
CO2 humidified incubatorel Al Althul G ATt AL ZALE o= )

oful ] & #) A8 3 phosphate buttered saline 22 2% A& F ZA3IR
T AolMLe 254 nme BFLT 2% 142 J/m’d HAFE WE BEFE
ol4std At AT o2 AAY ARFA ZAEHAT. AJM FA

AN AE WFEE d5HeR FARE B AAANAT

T4 222 99AQ BEe gy FUHILY, AL FEE 054
g/mlz o] FEAANA 258 AAY ALSHS AZTYEE EHEY
ANEZH FT ok AT

2-2. AT JEE BA



MEAEAN AL ZAST FRuMA =5 F4F22 Fhul A
A g ARFL WGT F OAEE £A, M T o 1-23%9 g
Wl Fsld A E = colony?l 8 Giemsa stainingdts AN ZZ o) ot
H &2 T

2-3. DNA #§4& 24

C-thymidinee 2 HEAYF HEE Ao =27 T FAWx
Ex FHEZEE Xt wWiXdAN gy QFA e 1087
SH-thymidine(5 uCi/mDS2 pulse EAST AA459 HIEE £33 d
2N NaOH &9d Y3 48A3 &< 37°C oA X3 A ¥ RNAS
a3t TF 2N HCIZ $3F F tA %9 25% TCAS 73
o 4°Col 4A1ZF T BAAZ FH GF/C filterdl A2FAIZ T 10% TCA
o} 95% ethanol2 Al A3t F liquid scintillation counter® WAl & =3
& F PH/MCY wE T FAEMA WET tF TAMYZY DNA
FHe F7HE WELE FIA

2-4. 13714 DNA &4 (Unsheduled DNA synthesis)

2-3 4 '“C—thymidine® 2 F3tA AXAY AXE 71537 I
% hydroxyurea A @l 93 DNA FAANE =3 F AQAL A7
i, FAEE FIHEL X wWANA v Fsle 3454 hydroxyurea
¢} ®*H-thymidine(5 uCi/mDeE E A s 1 oAl o] NE= FA, &
3 F Als S 233 F PHAY Y v FEYo.

2-5. DNAAL @A H @S ¢ 3 alkaline sucrose gradient sedimentation &
A

Tritium thymidine® 2 HdEX S A X QA& AHPslz FHEAL
T WA 2= G AANA 3T ST w GAETE E2FHET]
3] hydroxyurea®} araC & 7}tk nmlal 98 5-20%2 Agdx



TS FFHEA Y= &3 EH o] 4 ATFL AdLAA A F 25
00 rpomol A 4 A F¢ dAEH2 £ E A% A GF/C filtero] <
I, AZ3 liquid scintillation counter® WAlEE& =3, DNA =79
EXE T3S

3. 2% 3% uF

31 A=A HaanEY

AL2) A J/m? ZAHE W MIYEEL FARNZFA H
A oF 18% A= E RAD(ZE 1. AYA ZAF A wACdA w
FT ARRAA mE AEY YETEL FUEHA=H 24 AT A
¢< 9 60% 7tA HAHA FE EARG(E 1, O). 8, T4
FEE0 THE WMAAAN WIFTd B B HEATA A F
Al A wFRYG BWaE o 15%¥ o FHE AEESE RAG(2E
1, @)

32. DNA EAAA &3tasEH
el A7 E DNAEA DA thafl £AS 7193 A2 dol &) 4"
DNA %/ 8(DNA synthesis rate)o] ZH4EH XAt wet ofjd ¥
32 BolEAE ®H- thymidined AU S & A AT
AEe] AgHE ZAG F T FE2ES 0 - 24 ANFYT HAT A
T FEEL Ao o3 DNA FA4€ #HLE2E & 30 F=%7
#433le A E BRI (Table 1). o83 A= A AXAHEE 4
ARG F AT YT F TAFEEL DNA BEAJA=Z B8 &3
He AL 71&5ggst AZAEES F7HAIIE 2= A dr,

X

33. DNA ZA3Ed g &7
FAEASE 271938 E AXAGA AdHE AHFE HAFY 3



EgAde AEQ HF7]4 DNA®RA (Unscheduled DNA synthesis)& ¥4
3t FAEAY FAYI} olgF AH(EA AW IFE nASAE
L wyoz BAMIYPT.

AL el Aol F71EFF DNAY A Hdle F7i5HL AEE o8
31 837] A8 WF7144 DNA 44 o ®o &4 8H(2d 2. O). ¥
EAZ AL FAE AESV A AFEFL2 THFEES
A2AY A% 2-50 J/m” o AFHHAAN 5 - 30%7tF fon
F7HE EATH(2Y 2, @) ol &AM JEF T4 DNA EA
Ao ¢3ldgol DNA HAZHEF F7iol o3 Adzyoez g
DNA 43 & AAFA 43 =€ & AATH.

.

34. DNAA} Ao thgt &7

o] FHAETAI DNAJEARAFF FDddAANA LA=AE A3 &
71 918l DNAA} @A A &8 alkaline sucrose gradient sedimentation®
BEAe Y. 9% 3H- thymidine2 2 A EXSF AT XL stz
FHIAE Asls 2AAAM FAFIES FHT WA == FEWA
AlA 3 ATFL WESd F AEE £A, 4 ATFYL Ad2dAM4 59 F,
25000 rpmoll A 4 AZtEd HEYs T 4 EH9 WAsE 53, DNA
Azl £XE FEAH.

A A AR FL AN EL £ 4-61 F=A peaks I
At ezl & 0 ZHol9 DNA ZV|EXE HAFAG(IH 3,
0O). 20 J/m’e] A H & %A FT 3 A B2 hydroxyurea$t araColl
g% FTFAA AT 4PFL £F 104 HEZNA peakd FH3AL
(2% 3, @), TA4EH A AdfuiAd xR Fve ¢ &AL 2
719 DNAE EYAH(2d 3, v). ° 49 A3 ZHAFESIL A4
93 DNAALY AGg BHF 25%°14 7HF F7HAHE ¢ & UAAH

ZFAFEE 93 DNAALY o] F7lH e 4L E d7dA4 AL
FHE Ao o] Y RANYETFH FHPo] doz ¢ a7



4. AE

ot AAe FTHFEEo AYAHd A HANE HAGA
& ¥A4%std DNA 3JEFAH S F7HA71 3, oldlutzt DNA 437t
ZHaHo DNA BEAJAZRY #ey A AXNEESE 57
NAE 9udn, dEN FAFEEL AASAHE FAANE ¥
BFAZHN AEY F UASFS FIA AAFO.

v o] AT YRE FEAAAT XY AAPAATAHY Agow sYPHYe
ool ZAF=RUT,

Fa £
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Table 1. A (20 J/m?*) ZALFE ThFF AHEt FAWMAZ widd NIH3T3
A XA ] DNA BEAAAZ5E S 43td i T4 F3& FA

o 2xaz
MMS AHg F sl ¥ A 7H(h)
7—;‘(11—7
sAEA 0 2 6 12 24
% *+ SD. 0 135428 238+45 312457 342+6.1
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Fig. 1. Survival of cells exposed to UV light and then postincubated for
various periods in normal medium contianing red ginseng extract

(closed circle) or not (open circle).

Fig. 2. Unscheduled DNA synthesis of cells exposed to various doses of UV
light in the absence (open circle) or presence (closed circle) of

ginseng extract.

Fig. 3. DNA single strand breaks of cells nonirradiated (open circle) or
irradiated with UV light and then postincubated with polymerase
inhibitors in the absence (closed circle) or presence (open triangle)

of ginseng extract.
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