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ABSTRACT : We observed the frequency of chromosome aberrations induced by UVB irradiations, and the
suppressing effect of tannic acid on chromosome aberrations induced by UVB irradiations in CHL cells,
which is a phenolic compound, a hydrolysate of tannin and a components of green tea. UVB doses used for
the frequency of chromosome aberrations were from 0.2 to 1.6 KJ/m’ and tannic acid concentrations were
from 1.16 pg/ml to 37.50 ug/ml. For the observation of suppressing effect of tannic acid on UVB-induced chro-
mosome aberrations, UVB dose was 1.6 KJ/m® and tannic acid concentrations were 1.0, 2.0, 4.0 pg/ml. In our
study, tannic acid was treated for 24 hours in CHL cells after UVB irradiation without S9 mix or for 6 hours

with S§9 mix. From this study, we obtained the following results :

(1) The frequency of chromosome

aberrations UVB induced were dose-dependently increased. (2) The tannic acid did not induce chromosome
aberrations in cultured Chinese hamster cells. (3) UVB-induced chromosome aberrations were suppressed by
tannic acid at every concentration from 1.0 pg/ml to 4.0 ug/ml with or without metabolic activation. These
results suggest that the tannic acid acts as an inhibitor to UVB-induced clastogenicity of the cultured cell.
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CFC (chlorofluorocarbons)el| o]&t Q&% 9] #7]¢ o]2 <
g 2t X Hotg fY9 27 A 2 AR HES
AEsta k. 21 3 G2 o F 1%7) A A HEe
2%7} F7Vsta mReke] WAES 4-6%7}E EolAA At
(IPCS, 1979). Z}9)A 2 shgo] Jajr UVA (Ultraviolet-A),
UVB (Ultraviolet-B), UVC (Ultraviolet-C)2 735 =t m}7to]
TS A Y &S F7Hed A F A K
UVCE &3 93] A F5 1 UVAS UVBate] A&
of £23tA = o] F UVB7} A3k vl&2 1-10%9) @
FCHIPCS, 1979).

s FA EN X 2o g dalle AEe AR, 22
Y #4958 oz, DNAY &4-50] 9129 53] pyrimidine
o] % cyclobutane pyrimidine ] ZkH|2] Ao 2]3t DNA
EFE FHHRA SAAA - FLA AAR T A 2o

of 29 HESS FBL $alo] pyrimidine o] FHE A
Aaled E4e] A& % pyrimidine o] %3 DNAZE 3|
&4 (photolyase)el] JallA] pyrimidine @2 3B A @
ot ey E4bo] F g & AolE A EuloA 9] AH A<l
3} &-0] o]H A Et} (Lehninger ef al., 1995). =3t 2}9] A& wf
FHEE o] 8 Ao glojA] ME ) DNAS] §4& o A3}
A frAztEdHolE fEdtty B s|o] gloh(Parrington,
1972; Sasaki et al., 1988; Shimoi et al., 1989; Keshava ef al.,
1995).

Tannic acid< tannin®] 7}=83]Z0|5 phenolic compound
24 423 54 2 4259 U3 Fr ol el
EA@) £ AP 73], 123 SeI5e) SROINE 2 g
t}. tamnic acid?] EFZF DNAEALSA, &2 TPA
(12-o-tetradecanoylphorbol-13-acetate) 241214, atibsta 4, &
otg v}, free radical scavengeri-8, NCF (neutrophil chemo-
tactic factor) ¥4], IR A Fo] U= Aoz LA
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8] frdtat o ogh 3|5t
1 gahdloln), TPASH U0 2 28] 58 DNAY &4
£ 94 A ARG BaEa ok (Major e dl,
1996). ©]zi3l tannic acid®] T3} FYA L free radical
scavenger2h&-& 42| 4o] SJ8hx] SAERz pyrimidine o] 2
9] free radical & A Aste F&L 3pn 2o Q7oA tann-
ic acid&= wrejE]ofut WA Lol A A3 8 HA o] £
o3 ol FHdE veEhe HAoz d#F T (Shimoi ef
al., 1985). o|&|ol & tannic acid:= vhe|g)op) T HEE iy
A FEo| EAWolE Fdale A0 Z &4 A nitropyrenesol| 2
& AA5Y 3 AESA ANYAEALE 52 osks
F37} gl Ao BaH o] QI (Major et al., 1996).
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Bol I3zt 9 Ady HZHE UVBJM] e FA=EAE
CHLHIi% o] &3 GMA| o]} A FE o] &3] Bt
Arstabga) ol ko] Hojutia ¢2f tannic acid9 7}
9] (UVB)l| thgh ol g 32 #astuzt sl

Mz 3 Ul
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b AE 3

2 dAFol|lA AbEs HE & Chinese hamster lung (CHL) A
E2A AR RAAT A SHAT AN Bpo} 1099
fetal bovine serum (FBS) % 100 1.U./ml2] penicillin®} 100 pg/
ml2] streptomycing ¥ 33} Eagle's Minimum Essential Medi-
um (MEM) i x]of| X &3 vfjeFste] ALR-at o 5%9] 5%
2 COyt 89 = 37°CY wjF7|ol A wjgatel Abg-stiet.

SEER

B AofjA ALE3 tannic acid(C,,H,,0,H,0, MW=358.0)=
Yakuri Pure Chemical Co., Japano|A] Fuljsle] Al-g&tic).
colcemid, FBS % MEM uj x|+ Gibco BRLo|A] Fulja}ed A}
£31200. 2 2)9] Aok Sigma Ale] AE Fukstel A}
Aok dAEAEDR ALE3E S92 KikomanAh(Japan)ol| A
Qdeto] ALLER O™ S9 mix ZAA|o]= 20 mM HEPES, 50
mM MgCl,, 330 mM KCI, 50 mM Glucose-6-phosphate, 40
mM NADPE A}-g-3}¢ch.
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7h R Aol 23k A o]
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ABE) CHL AES) 2 A4S A 5 0 98 8
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L}, Tannic acidol| &J3F ¢ A} o] 4
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GAE R &M she] MRS
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E 3.84%2 Z+z} gzl H|Ehe] 12.45%, 27.12%, 49.94%2)
HAEIPES BAE BAE £ A (Fig. 1).

zpel Aol o)dk FAA o]3E e An zpAFo| 02
Kim*d o Q) o) ¥ler} 1.0%2 #2590} 0.8 KI/
m’Y = 14.0%, 1.6 KImo| A& 70.0%2 24 e8e) Z7}o)
uet G o]l RIE7) M} F7het g th(Table 1, Fig. 2).

)Xol 2lg) el GAA o]t HelE FAMEAH
W F-o] tifEolfon FAAY Y AL A FHHHS
oh. E8 Ape] % 0.4 Klim® o] dof A& B GAA o] vl

100% o4& eRolA) 728 el AuE Uehigict.
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Fig. 1. Mitotic indices in CHL cells exposed with UVB.
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Table 1. Frequency of chromosome aberrations induced by UVB
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£ & T AAH(Table 2).
Az 2G5 Baa oA E tannic acide) FE 71 Z718
F& o7t NERYAF 245 B2 S Aoy EA4H

02 7% Aol glol ¥ T & WM xS0l
W A FATH(Table 2).
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Fig. 2. Frequency of chromosome aberrations exposed with
UVB in CHL cells.

UVB % of chromatid type chromosome type
gap
(KJ/m?) aberrant cell exchange deletion Total exchange deletion Total
0 45 4.0 - 05 0.5 - - -
0.2 6.5 55 0.5 0.5 1.0 - - -
04 13.5* 6.5 4.0 3.0 7.0 - - -
0.8 24.5% 10.5 8.5 55 14.0 - - -
1.2 51.0** 13.0 245 12.0 36.5 0.5 1.0 1.5
1.6 93.0** 230 425 255 68.0 1.0 1.0 2.0
*p<0.05, **p<0.01
Table 2. Frenquency of chromosome aberrations and mitotic indices induced by tannic acid
Tannic acid % of chromatid type chromosome type -
. mitotic
concentrations  aberrant gap .
(ug/ml) cell exchange deletion Total exchange deletion Total index
0 1.5 1.0 - 0.5 05 - - - 5.39
1.16 05 - - 0.5 0.5 - - - 5.20
2.34 0.5 - - 05 0.5 - - - 492
4.68 1.5 0.5 - 1.0 1.0 - - - 472
9.37 1.0 0.5 - 0.5 0.5 - - - 4.30
18.75 1.0 0.5 - 0.5 0.5 - - - 3.69
37.50 3.0 2.0 0.5 0.5 1.0 - - - 3.24




20 Jung Hyeon Kim, Seung Hee Maeng, Cheol Hong Lim and Ryoung Me Ahn

Table 3. The effect of tannic acid on UVB-induced chromosome aberrations with or without S9 mix

Treatment S9 % of gap chromatid type chromosome type
aberrent

cell exchange deletion Total exchange deletion Total
UVB+D.W. - 99.0 295 42.0 255 67.5 - 2.0 2.0
UVB+Tannic (1 pg/ml) - 68.5 19.5 345 14.0 48.5 - 0.5 0.5
UVB+Tannic (2 pg/ml) - 59.0* 15.5 31.0 12.5 43.5 - - -
UVB+Tannic (4 pg/ml) - 53.0 16.5 27.0 9.5 36.5 - - -
UVB+D.W. + 111.0 19.0 52.5 355 88.0 0.5 3.5 4.0
UVB+Tannic (1 pg/ml) + 98.5 27.5 47.5 235 71.0 - - -
UVB+Tannic (2 pg/ml) + 70.0* 17.0 355 15.5 51.0 0.5 1.5 2.0
UVB+Tannic (4 pg/ml) + 69.5 18.5 33.0 16.5 49.5 0.5 1.0 1.5

D.W.: 3rd Distilled water, *p<0.05; Dose of UVB, 1.6 KJ/m’

Mitotic index (%)

O = N B o

UVB+Tannic
acid (1 pg/ml)

UVB+Tannic
acid (2 pg/ml)

UVB+Tannic
acid (4 pg/mi)

Fig. 3. The effect of tannic acid on mitotic indices in CHL
cells exposed with UVB with or without S9 mix (UVB dose,
1.6 KJ/m®).

100
£ o- 939
- a+ S

Frequency of chromosome
aberrations (%)

UVB+D.W.
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acid (1 pg/ml)  acid (2 ug/ml)  acid {4 pg/ml)

Fig. 4. The effect of tannic acid on chromosome aberrations
in CHL cells exposed with or without S9 mix (UVB dose,
1.6 KI/m?).

th3) tannic acid®] Wo E 37} vreht o §9 mix A IAd =
Anbe 72 S YER A THFig. 3).

A M 2ES 1.6 KI/m?2 YA A &AL tannic acid®] &
TE 1.0pug/mlolA 4.0 pg/ml7tA| 2 3k tannic acide] 219
Aol )3t W) gat2 Pae A AJAvhE FEO R FAL
& AL AR oA HIE 7} 69.5%21d] v]5}e] tannic acid <]
eyl 10 pgmlduls DA ol WEst 49.0%% o
30.0%48% 7Z4std o 2.0 ugmld A $olE 43.5%2 o
37.0%, 4.0 ng/mlY 2% 36.5%Z °F 47.5%2] GMA| o)/de]
skl 3 89 mixE Hrislel &£ A Sl AdoME
tannic acid®} FE7t S7HEFE QA o) Wk vt #

2 ¥]¢) th(Table 3, Fig. 4). | v} tannic acid®] o] & 3= A}
2431} ojRol G2} Ao} YA UVBUE BEoE
ZAS 2349} 80 mixE Yol FAE Wel FAA ol W
o glof DAEAER A WET} 300% AE B9 RS
2 o) zpol Mol A= giAtEAd gl o3 Holddo] X
& o F 3o

o o

K

&

A et ALl Mol ko T AE e A} 2
UaAsael o), DNAS &450] Basded (IPCS,
1979) €3] DNAQ| &4 pyrimidine o) Z#|9} cyclobutane
pyrimidine ]3| (CPD)2] A4l 23t o]ef gt 249] Mol o
3] ABAJ )= pyrimidine o] ZA 2k cyclobutane pyrimidine ]2
Aol ogk &AL 1 Efo] AnF S - DNAZE
# 2 (photolyase)oll ¢34 pyrimidine TEAZ 3] B X|7k
DNA &4ko] e Aoz AEY 3 Eo] ogA =
olg{gt Az MX= DNAFA ol AA=n GAA o)
SAAEAH 7 WAEA Ho Huso] gltk(Brash &
Haeseltine., 1982).

Parrington (1972) & Al22) HFEAHTE o] &34 #9A
Z UVCel 2g gMA) o) APS AAg A A
(UVQ) & 342 ergs/mm’% ZAYEFSIS 4% QA4 o] HE
7} 22%% Bzl wdte] EAGA SIS sk
o} w3t I BIGRFE YA (UVOYE 342 ergs/mm’Z
AERE A 19%2 279 59.80%°l vlste] FAE
A8 HSA

CHOMEE o] &3+ Sasakis (1988) o] B nolM T zp&jA
(UVC) & ZALSHA] k2 A9 GAA| ol W1%71 1%= Vet
V| B8] AL 25 me Yo FAREE A 64%
2 271590}, T3 Shimoi% (1989)0] CHOM £ o] &5}0]
AAE AFAME 294 (UVO)E 20 Jim'e} Fo.2 ZARE

=2 RN
AL A GAA ol st 41%% AAE AR o
oHe 7 9-9] 2%t} 208] o] F7hetsiTt. o] 9ol k= Kesha-



Suppressing of UVB-Induced Chromosome Aberrations by Tannic Acid 21

vag (1995} V79 Ao UVCHAS] 2 M-& ZALS
A o]ake] HIEE FaE s 2] 0d 7
AR o)A} HIEE 3%, 22| dFo] 100 W x 10%em*d 73-F-
B 22%, 200 Wi X 10°7em’y 3ol 37%E B2 s o] 2}
Zo] ZIIETE QAR o)A HEe UM G4 ¥ T
At w3 NEFAAFANE zpejMFo] 04 AH$dE
9.90%, 100 wJ X 10%em®Y 7 $-oll = 6.50%, 200 pJ x 10%/cm’
A Ao e 2%E YA Frto upe}t MEEEAF7}
agto g e AEFo] Yolxle A& & F Ut
I} o] BFO HuE 25 UVC #3 Ao A7 R
oo Tatsle YA F 7P F8ld UVBY dig A7 R1
E A o] FofA A gt}

Ao el o3t &4kl 3|&2 3#3Ai3l (photoreactivation)
BA 7 Ah-3) % (excision-repair) 33, free radical scavenger
2 o] 43 free radical®] AT Tt o]FoAAH, o] F
e lo]| 93t 3]E-S& DNA BEs]E 2 (photolyase) off <
&4 pyrimidine o] ZH|7} pyrimidine WG 2 IEF 1, d
©-3] 2.2 endonucleaseo] 2J3jA oju] YA E ol FAE dt
o] gz gogy M og &40 EHET. &
3} free radical scavengerZ o]£3F free radical®] HA+= py-
rimidine ©] 2| 9] free radical & A A& 24 pyrimidine ©) &
A2 pyrimdine GEAZ HE0) 29jMo] ol &g F
B gEgoin B a¥a ¢tk APCS, 1979).

Tannic acid= k9 A0] 93] BAAE pyrimidine ©] FA &
free radical S | A3 free radical scavenger2H-&-3F A ¥ F7]
Z G7]9) Aete du-3) % siyge) &30 oste] 2l
o o3t GAA o]AE JA i BT} (Sasaki et al,
1989).

198811 SasakiS-& CHOAM X} UVCHE ©]-43} tannic
acide] ol g 7E #Fsig e 2 Aol oJ5td M F
£ 20 J/m*E ZAFSET tannic acid9] ‘F=E 0.33 pg/misi|A] 3.
30 pg/mi7}2] Fod3tdS uf tannic acide] =7} ZVe s
A o4 RIEs} Zastuh B3 A AE&d gl
ME tannic acid®) 57} F7185E A X A& F7}
ghobm gastan k. 53] Sasaki= GA4A o4 WlEe] 7
27} MEZE7)% G17]9 tannic acid7} ZH&go 24 LERD
tty st

w3k Imanishis (191)% =)Aol oja] SAE FAA o]
A}t 71730] )3} tea tannin components®] S B 1S
g 2= AA#HS 20)m’E A F gAAEAR] §9
mix2 713194 7%l tea tannin components¥] & FL
(<6.70 ug/ml)o| A G4 o]ato] A HTkT At AT
AFEA S 9] EA 5ol A] tea tannin components7} E-& F
% (20 ugml)E FAH AL Afol= GNA o] BlETL F
7Vsted tAFEAIE 2 Q) S9 mix9he] co-mutagenic effect7} #
Byt B3kl 283 o]e)3t tea tannin componentsS]
Al ol M AEFNE HEFT] F G17]o o]FofF

ol

b E
%

—Ho

¥ 2

cha Basked oA 9 Sasaki9h 2 AL Yeh 1 Sirt
AE2Z 0 Imanishi®] 7727} ol| = tea tannin components”}
A A 07 DNA-4 Y 3] 8-S ulal3lo co-mutagenic effect®
o] 242 At A B A 9] )3l A= DNA-H G
3% 228 21310 ghiolzg-S drfn Busta gith
o]9]ol| Escherichia coliE ©]-&3+ ShimoiE (1985) & H x|
A= tannic acid7} Fg-3) 8 A& 280 24 29
o3 wAF S¢dulolo 3 o] g S 7HA A Atk B
aFTh

AgnAe AF 21 2 2 d4 FHE EdE oj
tannic acid®] 79l Mol thaH Wo e e Trx MwE &
oith, A= tannic acid7} 2}l Aol €]&) wABH pyrimidine
o] &2l free radical®] scavengerZ ZH-&3Fo 24 pyrimidine
oA ZF7tE AANFIZ aPoH A el %
DNA £4H% dAlA 7t Aolt). A tannic acid7} A2
Z7] & G17)o] 9o} DNA-AY 3B 48 2Ago2
W 2 Mo ojs) WA B Ho)o] thste] )AL T
o Reolth

% i

ZHAY 2

S SR A7 AY0R 3
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