AR BE BRoUE 128 5125
The Journal of Kosin Medical College
Volume 12, Number 1-2, February 1997

DNA §43& g2 dAA 2 A4 Saponind]
Chinese Hamster Ovary(CHO) A|Z&Ae v+ 48

Effects of DNA synthesis related enzyme inhibitors and ginseng
saponin on the Chinese Hamster Ovary(CHO) cell damage

Yeong Jin Kim, Kang Ryune Kim
Department of Anatomy, Kosin Medical College

Yangil Sunwoo
Department of Biology, Dong-A Universily

— Abstact—

The physiological activity of adriamycin(ADR) is related to its ability to bind specifically
with DNA by intercalation between adjacent base pairs of the double helical structure and
ADR induce DNA damage, chromosome aberrations and sister chromatid exchange in ma-
mmalian cell as the inhibitors of DNA synthesis related enzyme such as the aphidicolin(APC),
novobiocin(Novo) and ginseng saponin(GS) on the frequencies of chromosome aberration,
sister chromatid exchanges(SCEs), we treated ADR in CHO cells and post-treated APC,

Novo and GS.

1. CHO cell viability by ADR was 60% in Ing/ml and 0% 1Yg/ml concentration.

2. When we treated ADR, APC, Novo and GS separately, only ADR increased chromosome
aberrations and SCEs frequency. In proportion to the concentration of ADR increased,
the aberration frequency was also increased. The more the concentration of ADR went
up, the better the frequency of aberration rose.

3. In the group treated with ADR-+APC or ADR+ Novo, the frequency of the chromosome
aberration and sister chromatid exchange were higher than the group treated with ADR
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alone, but decreased by post-treated ginseng saponin. The group treated with ADR,
Novo and GS inhibited SCEs frequency significantly among the groups.

These results suggest that GS can inhibit chromosome aberration and sister chromatid

exchange induced by ADR, APC or ADRNovo.

% Key Words : Chinese Hamster Ovary, Adriamycin, ginseng saponin

rhu

St % &a3E DNAY 35 RS
Aty dA ojte AAE 2HerIE T
T}39 121} o] & DNA 43 250 ¢ DNA
Aajot GAA ol el AEE T4 7113 DNA
Ara) ok GAA ol af Alol o] AT oA 48]
uEA gA ¢t

Adriamycin(ADR) & Streptomyces peucetius cae-
siusZ F713 2704 wlgste] E28 anth-
racyclin A€Y A2 AW BE 5 DNA
g} AgR 30| 73slo] DNA @71 Atelel 4A
Ao thrd A8 g4 WstE B
Ag® DNA Z#mA A Aphidicolin
(APC)& DNA 32 @A DNA S¥ELTL
dogerkE 2AR] 98 o8 HI U=H
APCE dCTPY Z2#3lo DNA FHEALY %
£¢ At dATP, dGTP 2 dTTPY = 2%
34 FETIO o)g FEEL FA A A
AAMEA W3S ol Ao EHA U,
Pommier 00l olal® olgd A FHEA
3L topoisomerase 119 2EH 7|2 2%
A%z gARAY AR5 AdEo] A4
o} &gt 9 novobiocin(Novo) ATPase®]
A28 A3t topoisomerase 119 A4S
AN dHA em? anthracycline A2
3329 4-(9-acridinylamino)-methanesulfon-m-

anisididemAMSA) o 28] FE A E 3ol
v 2)& Novod 93-S A Z 3 Novot mA
MSA9] ¢j8) fuE DNA AME Aa&8 $7HE
AA AL A GAEA B FEEY FE
A ghtar sf QL0

Q14+ 2229 saponin®] & FE-2 FFA7
g7 2 & g guld 4 A4 A
27 ZLP0 7k7)% 38 ZgnD Fust
oD FAEY A FEAD Fo] Gl o,
914+9] H] saponin A Eof 93 ] FEoRE
M EZ4] oA &350 WALA &4 38 &
7} 229 =31 A o] BT gk o]
saponin®] A saponin®] DNA 35 #A |
A Bl g3 HEHoR AE A7 &
Ao Gee Fol AW AdEAY ATAS

2N EE NZEL L F7A7)L A £ A
285 597 2%ga EuEo ¥ Sa-

ponin®] AEA G AL BBF ELaA FFES
oA gAY YEoY sl FE

= 1
d@ctn Bug A gou, IR ETasE
AZA Eddo] T QA5 ) FLE

o}

CEREEREL
wES Ao,

A5l A ob ) AT}

olo] AAE & Z9 DNA F¥EAL9 DNA
topoisomerase?] A& A o] GAA +F7 DNA

529 Aaol 27t v13]

= 2
DNA 48] 24o] o3 5714 M2 ue 42
3t2 A% 2 DNA 33l st @4 o) g9 718S
YE FRE F Y& Ao A% £5
DNA §A4#dEL JAAES wideE CHOA
ol @45 52§ Fojste] GAA oy, A
A4 A w3o] vl X E FFE 44 ZAIRT



DNA B4#3 &4 QA4 2 <14 Saponn®] Chinese Hamster Ovary(CHO) A E&4e) mixs 93

HEo] Alg &4 EZ < saponin®] ©lE DNA
AT a4 AdA A o3 FEE AXAFAE
FEAL ¢ Qe GRS dolEozH A
oAz @ol AMREI e olE DNA At
AAAE AA ] FodA §2E F de 99
2228 v AY 3AAZL F gle dAZ
Aol A AL 7heA 7 Y& vix A
g2 #8359tk

Mz 3 LY

1. Mz

D AEZ

Chinese hamster ovary (CHO) A%

2) DNA 3l &4, DNA §43d a4 4944
2! Saponin

(1) DNA 733} 4 — Adriamycin

Adriamycin(Farmitalia, Milan, Italy) & 27 Al
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Novobiocin ]

Aphidicolin(Sigma Chemical Co., St. Louis, Mi-
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sphate buffered solution) o2 33] A% 3] oF
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EAER BB IR | BR12E 551428, 1997
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Table 1. Cell viability of CHO cells treated with

ADR, at various concentration
concentration survival rate(%)

ADR* 0 100
(ng/mb) 1 60
10 50
100 20

500

1000
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Table 2. Adriamycin and saponin-induced chro-
mosome aberrations in CHO cells

(%g%?) Se %}nn nggﬁgge Abeclérﬂastlon Chromosome aberration Fr nc}CeIl

Gap Bre. Del. Dic. Ri Exc

0 0 100 22000 0 0 002:002
N0 100 8 4202 1 0 019£006
00 0 100 # 3300 0 2 038008
0 100 ¥ 341 0 0 400464011
0 1t W0 2 1100 0 0 0024001
0 1 100 33000 0 0 003£002
0 10 W0 33000 0 0 003002

Bre. > Break, Del. > Deletion, Dic. > Dicentric, Ri. 5 Ring, Exc. } Exchange
*ADR ; Adriamycin
* % Chr, Ab. s Chromosome Aberration

CHO Alx ADR A2]¥ APCE A g o}
& 6AIZE B WY F o A ol g
o] 44E& ifﬂ APC 5, 10, 204g/ml F=9 &
EAYTES GA4A o4&l 27 004+ 002,
0.09+ 0.03, 0.10+ 00322 hZT¢] 0.02i 0029}
& Aol7k Ytk ADR HEF APC FAH T
o] HAA o] &2 042+ 0.09F ADR =A%
T 037+0095 0 =3om, APC AH2F sapo
nin® FAZYTE A o] FE&°] 039+ 009
ADR #H2F APC A7 Cﬂ*“ A o) g
t} ukokeh (Table 3).

Table 3. The effects of aphidicolin and saponin on
the induction of chromosome aberrations
in CHO cells treated with adriamycin.

ADR* APCH nin Counted Abeyration Chromosome aberration Fre(i‘%enq of

(ng/m)) Wml) Metaphase ~ Cells

———  (memt E)
Gap. Bre. Del Dic. Ri Bxc.

0 0 100 2 20000 0002+002
0 5 0 100 4 40000 0004+002
0 10 0 100 9 43010 1009+003
¢ 2 0 100 0 00090 0 0010+003
W 0 0 100 0 34101 0037£009
00 5 0 100 H %6300 0 3042+00
0 5 ¢ 00 32 32100 3039+009

*ADR » Adriamycin
% % APC ; Aphidicoln
* % % Chr. Ab. ; Chromosome Aberration

ADR A 2% topoisomerase II A4 Novo
A2 A 9 9% saponin®] EFE AHEW
Novo 100, 400, 8004M 2] TEH gL tZ 7ol
Hls] JAA o) Fgo] FFS FA &gon,
ADR A 2% Novo 4004M ¥ 22 ADR 100
ng/ml &5 A 2T ET =90 saponing 10°%
TEE A F2 ADR HZE Novo 34
g A o] &R T okth(Table 4).

Table 4. The effects of novobiocin and saponin on
the chromosome aberrations in CHO cells
treated with adriamycin.

{\gml 1\91%** Sa nm ﬁ.ounted Abe&atlon Chromosome aberration greﬂegg of
Gap. Bre. Del. Dic. i Exc(

0 0 0 100 3 3000 0 0003002
0 W 0 100 1 00010 0001£001
0 40 ¢ 100 1 10000 0001001
0 80 0 100 0 00000 000000
w 0 0 100 2 3113 1 2 40424006
00 400 0 100 2 $B2010 20484007
00 400 1 100 B 32100 2040£008
*ADR 5 Adriamycin

* * Novo + Novobiocin

* % % Chr. Ab. ; Chromosome Aberration

3) DNA & #d 54 A4 <} Saponin®] ADR

o g Avf Oﬂéh‘l"f: | 2L nAE G

9 %& CHO Al ADR# saponing 552
2 27 oA AT B9 BE AT st gt
H Au) AR wigo AAE Hy . ADR
AEe BF gz w9 192 3718 B
Ao} saponing TFE A S ALE 2% 4
ZT# Zol7h Y ATH Table 5).

G 3
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Table 5. Adriamycin and saponin-induced sister

chromatid exchange in CHO cells

ADR* Saponin Counted  No. of SCE*s/ SCE"s per Cell
(ng/ml) (%) MetaphaseNo. of Chromosome (meant SE*)

0 0 50 435/940 870+ 050
10 0 50 634/939 12.68+0.58
30 0 50 603/934 1206+ 0.52
50 0 50 748/949 14961 0.79
0 10? 50 418/976 8361043
0 108 50 412/968 824+ 045

* ADR ; Adriamycin
* % SCE ; Sister chromatid exchange
* % *SE.; Standard error

ADRY| 93] f2E CHO AX Auf &4
BA 28&o thd APCY 9% saponin®] &
Azl e 535 B9 ADR @EA T &
o) GAMEA WIEL 1274+ 04509 APC 5
Mg/ml$} saponin 10°% F%9 TGEAZTES
72} 984+ 040, 824+ 0455t} ADR X123 APC
5Mg/ml 327 ADR 30 ng/ml @5 AT
B} Ao GAEA 23HEo] ¥, saponin
10°% 559 T+ ADR H&gF APC ¥
Aggrg A G EA) 28 Boro(Ta-
ble 6).

Table 6. The effects of aphidicolin and saponin on
the induction of sister chromatid excha-
nge in CHO cells treated with adriamycin.

ADR* APC* Saponin Counted No. of SCE™s/ SCE™s per Cell

(ng/ml) (Hg/ml) (%) Metaphase No. of Chromosome (meant SE=)
0 0 0 50 423/946 846+ 044
0 5 0 50 402/958 984+ 040
0 0 103 50 412/968 8241045
0 0 50 635/935 1274+ 045
30 5 0 50 680/935 1360+ 0.62
N 5 103 5 618/940 1236+ 048
*ADR ; Adriamycin

*#APC ; Aphidicolin
*5CE ; Sister chromatid exchange
*##SE § Standard error

Novo®} saponin®] FHFE AHEWA ADR ¢
Exg 79 #e 1240+ 04393 Novod $A
Zlo w2 A GHEA RS 1318+ 0552

A Jestth Saponin® FA Al A} G4
Ao} 23L& 992+ 0652 ADR A 2] F Novo
gl 28 Aol saponin®] A BAEA]
w39 HEFF] JFE e ATHP.
05) (Table 7)

Table 7. The effects of novobiocin and saponin on
the induction of sister chromatid excha-
nge in CHO cells treated with adriamycin.

ADR* Novo* Saponin Counted No. of SCE*s/  SCE*s per Cell

(ng/ml) (M) (%) Metaphase No. of Chromosome (meand SE*)
0 0 0 50 423/929 8464 034
0 30 0 50 446/940 8924043
0 0 103 50 412/9%8 824+ 045
30 0 0 50 620/934 1240+ 043
0 30 0 50 659/950 1318+ 055
B 3w P W 486/933 992+ 065°

*ADR 5 Adriamycin

*Novo ; Novobiocin

*SCE ; Sister chromatid exchange

#HSE 5 Standard error

+P001 vs. ADR 30 ng/ml + Novo 300 #M treatment group

ek

100ng/m18] ADRE&
AIZE Bt ﬂﬂ?ﬂ% g V79 AlEe] AEgo
0% QTrl stATh ¥ AF94E 100ng/mld
ADRS W7t B¢ AeElge o XSS
40% 2 o] <] AT} F7He Zo] & BEA Ei-
chhotz-Wirth®-2 CHO A ¥4 ADRoO] &g
AZ=Ad e Ag w=d ZFe} ZAA &
J%E AESIYEY ADRY AXFAEL AzE

o el Fg o AXE4d %25 = ADRY
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