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Table 1. Effect of carotenoid derivatives on cytotoxicity in cultured C3H10T1/2 cell.

Treatment* Dose (u g/ml) Plating efficiency % RPE**

Normal 29 & 3**

DMSO 0.025 % 28+ 3 100

BCT 1.0 315 115

10.0 3+ 1P 11

100.0 00 0

LCP 0.1 V26 %6 95

1.0 21 +32 78

2.5 246 86

CH 1.0 275 99

10.0 31+4 112

100.0 24 %5 88

CCT 1.0 24+9 89

10.0 272 99

100.0 6 = 0P 0

*  Cells were seeded at 250 cells/dish and treated.with indicated concentration of carotenoid

derivatives in DMSO for 1 week.

Colonies of treatment

x 100 %

*% g5 of relative plating efficiency =

Colonies of DMSO control
*%¥ mean + SD, values are the average of triplicate determinations.

2 p <0.05; bp <0.001;
2m¢ PBSK:6mf lysing solution ( &2M Nacl
» 0.02M EDTA - F0.2%triton X-100 pH
8.2) #% - ¥l BB A » Frsyringe
N K Fi5Ek » M5n¢ 1mM EDTA pH 7.8
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5% - WEIF—E > Hindnl Elution Solnik
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Table 2. Inhibitory effect of carotenoid derivatives on cytotoxicity induced by AFB, in culture
C3H10T1/2 fibroblast cells without Sq activation system.

Treatment* Dose (i g/ml) Plating efficiency % RPE**
Normal 0 24  gxk 98
DMSO 0.025 % 25+ 4 100
AFB1 0.5 244 84
AFB1 plus:

BCT 0.01 214 85
0.1 21 £ 4 85

1.0 24 %2 96

CH 0.01 294 116
0.1 261 104

1.0 32 £2° 128

LCP 0.001 271 110
0.01 200 81

0.1 28%5 114

CCT 0.01 272 111
0.1 29+ 1 116

1.0 '

246 99

*  Cells were seeded at 300 cells/dish and treated with 0.5 u g/ml AFB 1 and various concentration

of carotenoid derivatives for 24 hrs.
** See Table 1.

*¥** Mean + SD, vlaues are the average of triplicate determinations.

2p <0.05;

compared with AFBl-treated group.
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Table 3. Inhibitory effect of continuous or discontinuous exposure of carotenoid derivatives on
cytotoxicity induced by AFB, in cultured C3H10T1/2 celis with S-9 activation system.

Carotenoid derivatives (24hr)

Carotenoid derivatives (1wk)

Treatment™ Dose (u.g/ml)
colonies % RPE colonies % RPE
Normal 0 19 + %% 119 19+1 119
DMSO 0.025 % 16+ 7 100 16+ 7 100
AFB, 0.5 0+1 2 0+ 1 2
AFB, plus: '
BCT 0.01 0+ 0 6+ 4 37
0.1 21 13 7+ 32 43
1.0 7+92 44 12+ 3P 73
LCP 0.001 1+1 6 64 39
0.01 6 +0° 38 10+ 1° 63
0.1 12 +3b 69 11+ 3P 69
CH 0.01 3%2 19 9+ 20 58
0.1 3+12 21 9t 2b 58
10 12 £ 3P 77 11+ 4° 69
CCT 0.01 10 + 2P 63 g+ 2b 52
0.1 12 £1° 72 11£1° 67
1.0 14 £ 2° 88 13 % 4P 83

*  Cells were seeded at 250 cells/dish and treated with AFB, and carotenoid derivatives for 24hr
in DMSO (0.025%) with activation system, then removed AFB,. In continuous experiments,
carotenoid derivatives were added to culture and keep for one week.

*#* Mean = SD, n=3.
25 <0.02; bp <0.01;
H—iAt% » HPEEBZEWNIEM » K LICCT
WEERF o MEERE—EE - HB{EAFB
SR CCTA GRS BUREE (&
=) » P EESRBREKRBCTE0.Ol g/ M2
EEA » HHCarotenoid derivativesTE & &
K2 e B (K AFBS C3HI0T V2 M ARy
B o
AFBAREE Ltk & B IRDNAE AR
EVER  REBEENDNAGBMEET aEz
FREESEAIDNA - LB SEDNAZR 5% 8 il B 3%
#h#E ( Elution ) HiZK » FIR M HH - MW
3¢Carotenoid derivatives ( 0.01 pg,/mé~
1.0 pg/nf) ER{EAFBSMEIDNAE & 4
EREEST » SRR AFBEERDNATES-9

¢p <0.001;

compared with AFB, treated group.

TEAL 769 ( #ES-9E L T %A42% ) » il
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/' nd + BEAFBA B PEY/MR0.001~0.005
» TCHE CCTHEF L RSB T th B HRRIFE
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Table 4. Protection of carotenoid derivatives on A’FB1 induced single strand DNA breaks in cultured
C3H10T1/2 celis.

% of DNA-eluted**
Treatment* Dose (u g/ ml)
—(5-9) +(S-9)
Normal 0 6*1 102
DMSO 0.025 % 12+2 15+3
AFB, 0.5 42+4 76 £ 8
AFBlPlus: A
BCT 0.01 45+ 5 53t6
0.1 40t 3 47 £ 6°
1.0 43+ 7 32 £4°
LCP 0.001 41+ 5 65%12
0.01 44+ 8 56 + 82
0.1 40+ 4 41 £7°
CH 0.01 28+ 32 49 +7°
0.1 21+ 4° 32 £5¢
1.0 174 3¢ 23 + 59
CCT 0.01 50+ 6 5170
0.1 30+ 2° 47 + 6°
1.0 19 + 4% 32 +6°

*  Cells were seeded 2x10° cells/flask for 24 hr. The DNA labelled by adding 0.2 4 Ci 3H-thyrni—
dine for 24hr. and non-radioactive medium incubated for an additional 24 hr., then exposed to
carotenoid derivatives and AFB, for 4hr. DNA damage assay by alkaine elution method.

** 9, of DNA damage eluted ratio = eluted DNA x 100 %
eluted DNA + residues DNA
4p <0.05; bp <0.02; °p <0.01; dp <0.001; compared with AFB, treated

group.
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LRMERRMBEAMERAELSY  DNABASEBEMIEY - Ti7E4R Caro-
BCTHINFIAFB S M/EHE /D » TARMAE tenoidiTAEMIFAE T » HEERR/DDNASIEM IR
FATEHERICCT » LOP » RCHETEHBIK o B BMAAFBEAWMREY - HERES

HEEFE AJEHERICCT » CHELCPH. Ei A
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Table 5. Increased effect of carotenoid derivatives on DNA synthesis by treatment of AFB,

cultured C3H10T1/2 cell.

without S—9 with S—9
Treatment*  Dose (ug/ml)
cpm % of AFB 1 cpm % of AFB,
Normal 2409 + 132 - 2981 £ 251
DMSO 0.025 % 2367 + 155 — 2842 £ 201 —
AFB, 0.5 1888 + 123 100 2318 £ 367 100
AFB, plus:
BCT 0.01 1823 + 236 96 2368 £ 489 102
0.1 2115 £ 107 112 2493 £ 290 107
) 1.0 2139 + 832 113 2678 * 127 116
LCP 0.001 1907 % 314° 101 2367 £ 128 102
0.1 2080 * 185 110 2782 £ 511 119
1.0 2102 + 302 111 2838 * 344 123
CH 0.01 1734 £ 157 91 2190 £ 172 95
0.1 2019 £ 266 107 2929 £ 171 126
1.0 2123 £ 120 112 3097 £ 962 134
CCT 0.01 2193 + 339 116 2246 + 326 97
0.1 2129 £ 198 113 2615 =510 112
1.0 2434 + 41b 129 2678 £ 176 116

*  Cells were seeded 2x10% cells/well for 24 hr. then 0.5 u gml_ of AFB 0.01,0.1, 1.0 u gml™ 1
of carotenoids, 0.01 u Ci JH- thymidine and S—9 with or without were added to the culture and
incubated for an additional 6 hr. DNA synthesis is estimated by 3H—thymldme incorporation as

described in materials and methods. Values are the average of triplicate determinations.

4p <0.05; bp <0.01;

#Carotenoid derivativesBIFIE L ER B A
BERLAMAERA®  EHEMUREEEAZ
EF MU EARFENIELRE o

BEARFF L R B R RetinoidsE TR L K&
BUEMM 2 E F #38 K R Carotenoid deriva-
tives » {EIE BB AR Retinoids B HIRARY
FFEHREIER ™ » MAFZ S ER TS
B /RCarotenoid derivatives ) (£ M /£ A
(52260 5 R SE BETR SR T 7E WY Carotenoid deri-
vativesfTEMIHEL A BEFEEE - BCTE
EFEREEGEL » 7k B ACarotenoid
derivativesty T By B L EAL e Bl &l
EALZAER (v wsem , COTHREFRE (
Gardenia jasminodes ) B R » B £y

¢p <0.001;

compared with AFB, -treated group.
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Carotinoid Derivatives Inhibition of Aflatoxin B, -induced
DNA Damage and Cytotoxicity of C3H10T1/2 Cells in Vitro

Yu-Ling Lin*, Song-Jui Shiow**, Chau-J ong Wang *>%*

Cytotoxicity and DNA damage of aflatoxin
Bl(AFBl) on C3HIOT1/2 embryo cells was
suppressed by 4 carotenoid derivatives. Using
the alkaline elution method, we. found that
the DNA damage of AFB, -treated cells was
inhibited by crocetin (CCT), crocin heptacetate
(CH), lycopene (LCP) and beta-carotene
(BCT).

The decrease in the cellular DNA damage
induced by AFB1 was dependent on the
dose of carotenoid derivaties. In the studies
to investigate the inhibition of AFBl-cytotoxi-

city, wé observed that the plating efficiency
of C3H10T1/2 cells in S—9 activation system
was suppressed effectively with carotenoid
derivatives and those compounds also can
suppress the inhibition of DNA synthesis
caused by AFBl. From these results, we
suggest that the inhibitory effect of carotenoid
derjvatives on the AFBl-cytotoxicity in C3-
H10T1/2 cells might be due to the cells defense
mechanisms that reduced the DNA damage or
induced DNA repair system.

(CSMIJ 2: 52—61, 1991)

*  Institute of Medicine and Department of Biochemistry, **Chung-shan Medical and Dental College.
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