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The Effect of Antioxidant Vitamins on Aflatoxin B,-DNA
Adduct the Formation in Aflatoxin B, Administered Mice Liver

Seon-Ja Park, Sung-Jo Kang, Jung-Hyun Park, Sang-Suk Oh' and Duck-Hwa Chung*

Division of Applied Life Science, Gyeongsang National University
'Department of Food and Nutrition, Ewha Womans University

The objective of this study was to examine the effects of antioxidant vitamins on the formation of AFB,-DNA
adduct and AFB -inducing cellular oxidative damage. Intraperitoneal(i.p.)injections of 10 mg/kg vitamin C(VC)
and 63.8 mg/kg vitamin E(VE) were repeatedly administrated 4 times with 2 days interval to 6 week old male
ICR mice. After one hour of vitamin treatments, 0.4 mg/kg AFB, was injected in AFB; plus vitamin treated
groups by same way. On the other hands, AFB, treated group was only injected with AFB, by the same method
described above without vitamins. According to quantitative analysis of the AFB, in mice serum by indirect
competitive ELISA, 12.28 and 18.78 ng/mL were detected in AFB,-treated groups, but 7.60 and 4.85 ng/mL in
AFB, plus VC and VE treated groups, respectively. 23.78, 25.48 ng/mL of AFB,-DNA adduct were detected in
mice liver of AFB, treated groups, while 5.26, 7.81 ng/mL in AFB, plus VC and VE treated groups, respectively.
Consequently, the differences in the concentrations of AFB, related materials between vitamin treated and non-
treated groups were significant. Immunohistochemistry revealed brownish infiltration of AFB, around central
vein and sinusoid in AFB,-treated group. This manifestation was distinctly reduced in AFB, plus VC and VE

treated groups.
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Aflatoxin B,(AFB )& AMgHE 2Fe thdgh F(species)?]
ZHeEN UM 7HE A FaT WY g2z 7t
FHAYTD, B3] FEMY olZetE4]l F5F(aflatoxicosis)
< dirior 7exie] ey wslel dg<4e] AlT(alanine
amino transferase)?} AST(aspartate amino transferase) %-7}<}
2L g44 gz #e19 4 Jul®), Rheal5-#2 Spraque-
Dawley rat®ll 3 mg/kg®] AFB 2 %o ¥ MRI(magnetic res-
onance imaging) &%9-& A|ZHEZ A4 Axs|E ZA3 AFB,
o =& F 2477} ZHEW(HPV, hepatic portal vein)st 7k
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LE}-L 0}°i‘:}(5) £3] H A2 938l AFBFAE <
slo] AW AFB-DNA 7 (adduct)’} & (tumor)F /3l
olache B ySe] WEHY 3105 1997d Root®= AFB,
S FELF dbE FojA] AFB-DNA F7HA|7} @73 5o
GGT(y-glutamyl transpeptidase) 343 & AWE A7 (pos-
itive preneoplastic fociyS HAI7|H o]Ae] FFoZ WA
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A& AFB°] AgA Ars
3 ATk stk olHg 3
oA AFB o= °]d X]Z‘-'*V}i} wh-g-o] FIEw Fapst
48" YA Ay F Ag dozge, ne
A1, AFB, 22 <13} |23} H]Et’a} 2 RS ol
g+ e dAsAY Lo U BAo] EolX 3 Yr).
1990'3 Namiki'”®] B2 2|3ba butylated hydroxyanisole
(BHA)#} tertiary butylhydroquinone(TBHQ) 7+-& EA4E A=
FAAAE ArlgozA NE AFANE 3PS BAG
=H =28 £ F Ao ¥ 2 A4 o) A
H AE %“@W]—J Pl it =To] Bor old 3
< FES] A5t HIoe A FaksiA o] Abg] B
< ZHAIENS™ HE E(retinol), EIH E(tocopherol), 4]Z
EE(herb extracts)@ 72 2t 3 AbEkAle] A go] o}
A SiE dAolth 2 FelA B3] Fo datsiAo] &3}
HERl C ¢ HER E9] A4 el o s1A A
ol Aol BuH U} B3] vkl ce =28 ¥
3 o7 7HA ol Ed (promutagen)d] AHElA A} A
A Fx dow i3 g d=AA e 4
AHZE AASE BRI AL ARATIE Aoz Ly
A AT 2=y vlell E 3 g3 x84 HEgve
EA fE SUEy &4o2RY AAE HIsEe A
% TREE A FasiAE 7 gEA gom®,
Bachowski 502 2] HHE B3 wgwl Eo] HAS B
T2 A3y 2Ef 2 gigdle $EL G §
AT EF Smigel' P2 HIEFR A9} wEl o) ohbA) oup
B et FARSE A9k $, helper T-cel(TH) AL
P B2E ST

oldl & ATFNMNE AFB, ©E Fojel gitg Hgwl
(vitamin C &} vitamin B)9} £ Foj7} wleio] o)lZelE

AFEF vXe IFE 2A7] 98k \A HF9)
2l AFB, 9 %3 7+ &4 2 thalele] JBe Yopn
22t AFB R § ¥ F9 #8 AFB2 ZAIEA, ol
o @& mhge] 71_“1'35"“/‘1 AFB,-DNA 5714)¢] #3g
FAPIRA olgd] 7+ &g Wd W zAsley AAE
AAstgenz o AxE rystea gt
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Aflatoxin B,(AFB,), BlE}Rl C(VC), HIER] E(VE)Se] 4
e Bl FA=UoR SigmaLouis, Mo. USA)A]

2 ARSI,

:Lﬂ"' AFB,-DNA 27H& A#sl7] 9iste] ARe-3 A
oF&  chloroform(Fisher Scientificy NaCl, Tris-HCl, EDTA,
SDS(Sodium Dodecyl Sulfate), phenol, isoamyl alcohol,
ammonium acetate 52 Sigma(Louis, Mo. USA)A|Z o]
™, Sep-Pak cartridges= WaterAH(Millipore corporation. MIL-
FORD, MASS. USA) AEFS AHE-3I9 T 38k anti-mouse
IgG-horseradish  peroxidase, citrate buffer, bovine serum
albumin(BSA), tween 20(polyoxy ethylene sorbitan mono-
laurate),  ABTS(2-azimobis-(3-ethylbenzthiazoline)), phos-

phate buffered saline(PBS)5-°] ELISA® ARE-HESc) ©)& Al
k2 T% Sigma(Louis, Mo. USAAIEE AMR-slsich

agal Age) AREE 7)7)E UV-Spectrophotometer(Bek-
mans, Co. USA), Homogenizer(Nihonseiki kaisha, AM-11,
japan), Ultracentrifuge(Beckmans C14, Co. USA), Brushles
D.C. Motor Centrifuge(Vision VS-6000 CF), Ultrasonic cell
membrane disruptor(Bandelin Sonopuls HD 60), Y52 H7)
(Histotat 855, USA) ELISA washer-miniwash(Dynatech,
Lab. USA), ELISA reader(Bio-Rad, Co, USA) and MPM
software(Bio-Rad, version 4.0) S-°]3ith.

AEHA

ICR AZY A% 67, HaAlF 40 gol FA se2E o
HHEFEMEZRE 7Usl 5 /\}wmﬂ*i 1747 A
SAZ F ARRSIATE ARSRL 25CE SAEE dlglon
BEFe AQAQFeR stu BEF AlRE AGEA 43
=2 ST HYZL 6702 YRQon, BFE B
o(ip. injection)E A= ATH

Hz2d Al 1-9] 3¢ AFB,S] £viZ AMSE DMSO 50
uLst HlER Co] £ui9) 0.1M NaHCO, SOuLE 87 Fo
tRem, A 279 AH$ DMSO 50 uLs}t ¥Eel Eo} &)
¢l Com oil 50|,LL A FAsATE AM3TS 01M
NaHCO, 50uL & e 1A & 04 mgkgs
AFB, 50 uLE o}°iu}. %3 Al 472 Com oil 50 uL—
A% & 1/\171}01 A3 g 04mgkg FES AFB,
SATh Al v 84 P g3
£ 27 93 vEfY CE 10myked BEZ Foi3tn 14
7t & AFB & FA34th Al 622 A8A 3 4shveba
o] AAE vw3}y] & vEl EE 638 mgked FE
Fogion] HA] X7 A F AFB S B0 Eosly
o FUF PO R 2¢el AN 43 WHE Fojd}
=g

A AA T F 8UA AgeelZ AT A st
HAAg dAEEnh @A AR APER e, 50mL
FAVNE ARE-St] 27k PBS(O.1M, pH 74)E 23 Ui
A B3 FY3td YL AAY o2, 12 7“% sl =}
7H PBSY| #7F ZAEAE oA AAS o 7+ FAS
A & Aol AME3IATE. ELISA, AFB-DNA 27k 2 &
dzHset d4¥S g 84 2 AL 70°C] BAs)
W AES AYSHt
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ELISAof 28t % AFB,2| Mg 9

Kawamura(”)«] HE 83t 4% AFAA EARF
He STk WA Al A
e 16}04 S3AIZL ¥ 3,000 rpmol| A 158
d —70°ColM BAEH EF AFB9
AF FEE 24 ‘}71 A% Aol g3

—f—, @ié 200 uL°ﬂ chloroform 200 uLE 7}ty 18 B¢
WL F 10,000 pmellA 1027F A4 EE31e
2 T I f7180E oA 100
uLE rmcrocentnfuge tubedl] 3 Aartaz F718E
#HEW F 10% methanol-PBS 100 uLS 7}t ELISA 1—’5.
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ELISAY| 2|3t AFB,2] A %3 %ﬁ% indirect competitive
ELISAH"9& o] g3le] 84 5 AFB, ¥k #Asisict A
7], AFB,-BSA conjugateZ coating buffer(carbonate buffer)
A =] microtiter plate®] 100 uL(100ng AFB, /welly¥ ¥
g O 4°Col A 12417 HEA) Bk well coating A1Z) T A
g A (PBS-tween) O F 43] AFH ettt AH T QA
2hEgalle] 9l 1% BSA(Bovine Serum Albumin)E 7}8hed
12%171} HAAZ $- HAE DN (PBS-tween) O & 43] A%
ARl W& WS TE A% plateo)
FB L2 —t— 48 AR 30uL 2 & AdAdex] A4t
A F QU7 =& AFB, TA|(AFT8)E
1: SOOOE Z‘M stod 30pLA wellel FYs 0}1 37°CelA 1
A HEEAF T HES0) B plaeeE AlH R @5aom 3
3] A3z, 1:400022 38]49%k 23} 4] (anti-mouse IgG-
HRP)E 100 uL® 9ol 37°ColA] 308 whe & AjH8 9
Ho= 63 AMZE T2 ABTSY 0.01% H,0,7} 3718 7)

4 100 uLE H7Este 37°CellA] 308 F9F @Azl
ELISA reader(Bio RAD model 55002 405 nmof|A] £4 %
543l MPM software(Bio RAD, version 4.0)& ©] 88t
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AFB,-DNA §7}#|(adduct) ZZ
63 4 DNA 7S A&

7k 22 WellA AFB# 3}771] 4
stEER =AU AFB S 4 F=E =4s8k7] 8l Gross
5072 DNA #2] W 46& phenol-chloroform $Z& A]
ek 7 24 HA - A -70°Ce) BT =
2l 100mg F 1.2mLe] digestion buffer(100 mM NaCl, 10
mM tris.Cl, 25mM EDTA, 0.5% SDS, 0.1 mg/mL protein-
ase K)y§ ¥ ZEZJ < ZrolA 50°Col M shaking el Z 164]
7+ Bt AH F TS tris-saturated phenol/chloroform/
isoamyl(25 : 24 : )& 91 ZsHA] muksled 3,600 pm SEE
4ColM 10 F¢F AR 9L 1710 volumed] 7.5M
ammonium acetateE F7}8l= FAIOl 2.5 volume2! 100%
cold ethanol® DNA AL FEalsitt. o|EA 4% DNA
& a8 YUE spool outdte] 70% ethanol® A& 310
o 2A17F B Ao AZAIZ] v 200uLe] PBS(pH
73)l =9} AFB-DNA adduct A& 9% DNA 35 Y
ELISAYE-E 9% 7128 Ag& A&t

Hoizl AFB ~N7-Gua-DNA adduct=H-H AFB & H=3l
f13to ShenE“S)-»] WL R TRt &, 47
o] o3}e Fzl® DNA 100pLe] 10M HCl 1uLE A}
F 70°Cel 208 FF HA S o2 5M NaOH 2uLE ¥
%@r‘ﬂ'ﬁ‘g % ‘J %, Sep-Pak cartridgeZ Ed}e] A A
WO ELISAYES 9T w7kAl —20°C
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=X F AFB2 Ta
2+ =AWl A AFB°|
<]

Miller £99¢] vl o) 94
@g‘a }_z} 3:}.6’1—%—] A&

b B = = |

< 9w AA)

%‘ I
sted AFBol| oSt 6;}%1]%— ] 5]
Al 4% neutral paraformaldehyde

o
i

(pH 7.2°1 ZA % 30% sucrose Sl AA3] 7}kl &
FEEF4A (0.C.T. compound)Z FAAA —20°C o|sollA] 1§
=47 (Histostat 855, USA)E 10ume| A#HL w=gd).
ARE 23 dHE defES 747‘#*1 0.02M PBSE A3
g O HEod S AR F 100 uLs e
ATl A2oA 2417 Bt A7 ¥, YA PBSE 1S
B4 33 A3 o 1:20022 343 12 FA aflatoxin
monoclonal antibody(AF78)2 4°CollA] 18A]17F52t W3- A
th. 0.5% periodic acid®ll 3E7F A2]F 1:2002% 3]A€ 2
X} @Al biotinylated goat anti-mouse IgGE H-EA|H H2
olAd 1AlZE Fob uke & 110002 FAE 3% §kA|Ql
avidinbiotin peroxidase complex& 7} § A-2oA 1A]7H
o w-3A17l T2 methyl green®E TR FA3I 73733}
ATt

SAHIXz

273 AFB, Fof B ks Hjeldl &3 FofF Aol
o] A= HFR 9 BEHXHmeant+ SD)E H71813 o]
S s BAE A2l SAS(Strategic Application Software,
version 6.12) programe ©]8-3}¢] one-way ANOVA #41&
ANF F folgo] Y AS AF BHoE OF vmel
—3].1,]_0] Scheffe' AA & /\1,\]5}@] A4 i].o]ﬁ HZ=3%
th 29 LS p<0.05 E p<0.01 TN T 9o E
B3t

2 =

ELISAO 2j8t Aflatoxin B.2| EE¥

AREEA Y] B4 LS HPES FE wAwres A
Hated FA o] ol thgt Fold S HESNUET, Table 1
oMo} o] AFB°] At wEE/dol 100%2 WEbsteH, G,
Gl tig A wkgAdel 47} 23%, 16%= JERSA T L
9] aflatoxin B,, M,, M,, sterigmatocystinZ= WH-&-/do] 79
e Aew ‘JrEP/LV/‘r

Aflatoxin B,9] 358 37: WIEAH 2|3 83 AFB
9 B2 24371 9359 0.001 ng/mLAlA 10 ng/mL2] lﬁ
= HRelA o] MEoR HFE FAE AP A, AT
AlE 0.001 ng/mlLE S ERNSH olw) HFFA1E Bio-Rad

Table 1. Cross reactivity of aflatoxin B, and analogues by
indirect competitive ELISA"

Analogues Cross reactivity(%)?
Aflatoxin B, 100
Aflatoxin B, -
Aflatoxin G, 23
Aflatoxin G, 16
Aflatoxin M, -
Aflatoxin M, -

Sterigmatocystin -

DRepresent means of triplicate trials

PDefined as a ratio of the amounts of AFB, required to give 50%
inhibition of maximal binding to the amount of test compound able to
do the same(expresses as a percentage)
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Table 2. Recovery rate of the AFB, in serum sample after
spiking of aflatoxin B,(ng/mlL.)

Table 4. Quantitative analysis of the AFB,-DNA adduct in mice
liver

- E D
Concentra- Absorbance  Standard Detecteq Recovery rate Concentration of AFB,-DNA adduct
tion (ppb)?  (405nm)  deviation COPCERtrAtion g3 Group (ppb)

e (ppb) M+ SD
10 0.429 1 0.066 7.533 70 Gl 1.08 + 0.05°
50 0.266 +0.042 43472 86 G2 1.12£0.03°
100 0.199 +0.014 94.013 94 G3 23.78+0.01°

UThe standard curve originated in 0.001~10 ng/mL concentration of G4 2548+ 16'9‘}:

AFB, standard and represent means duplicate (rials. Maximal G5 5.26 +0.04°

absorbance(A), slope(B), IC,(C) and minimal absorbance(D) are G6 7.81 +£0.01®

values from the four-parameter curve fit given by the equation y=(A- F 6.16%*

D)/[1+(x/C)®]+D=(2.301-0.018317)/(1+(Conc./0.105)0.4899)+0.01837, p 0.0039

Correlation Coefficient=0.994

Table 3. Concentration of AFB, in the AFB,-treated mice sera
and co-administrated with antioxidant vitamin treated mice
sera by ELISA"

Group Concentration (ppb)
G3 12.28 +0.26*
G4 18.78 £0.58°
G5 7.60+£0.39"
G6 4.85+027°

F 695.90%*
p 0.0001

DThe standard curve originated in 0.001~10 ng/mL concentration of
AFB, standard; Maximal absorbance(A), slope(B), IC,(C) and
minimal absorbance(D) are values from the four-parameter curve fit
given by the equation y=(A-D)Y[1+(x/C)*}+D=(2.301-0.018317)/
(1+(Conc./0.105)*%%)4+0.01837, Correlation Coefficient=0.994. Each
sample repeated three times. The data were shown by Mean & S.D.
(Standard deviation on the mean n=6)

Values within the same column with same alphabets are not
significantly different(ng/mL)(**, p<0.01) among the groups by one
way ANOVA with Scheffe' test

AbllM AFgk szEge] 22391 MPM microplate man-
ager(Ver. 40022 FA80E o thdat 28 A s 4
T AT

YV = (A-DY/[1+(3/C)?]+D = (2.301-0.018317)/(1+(Conc./
0.105)*4)+0.01837, DPMaximal absorbance(A), slope(B),
IC,(C) and minimal absorbance(D) are values from the
four-parameter curve fit given by equation. Correlation
Coefficient =0.994 o}-23 X & AFB,E Z7Z+ 10, 50, 100
ngmlLE A4 EF spikeste] 4 FEXE EEFAT 2
Ao heAA FEE Pk, M HFES 7
gt A3} Table 20149} 20] 70%~94%= VENSTh ©)= ¥
A ol EAste 57843801 ELISAY F&E& Wzl Zesg
AztEY A A3 (not published)o]l] HPLCO] 213t AFB,2)
TEHR*=0.997y AEH3H £ AN AFB, HFole=
A A7 gl A2 ASHUT

ELISAY| €] ¥3 % # Aflatoxin B,9] 33 83
% 2l AFB & &%37] 13 ELISA 24&|X AFB, &=
Tl 3%, 42ME 47 12.28+0.26, 18.78+0.58(ng/
mLyS B3ov, dIsER] EFFAEA 57F 67004
= 7601039, 485+027(ngmL)E ZAdld F23E

DThe standard curve originated in 0.001~10 ng/mL concentration of
AFB, standard; Maximal absorbance(A), slope(B), IC,(C) and
minimal absorbance(D) are values from the four-parameter curve fit
given by the equation y=(A—D)/[1+(x/C)B]+D=(2.301—0.018317)/
(1+(Conc./0.105)*%)+0.01837, Correlation Coefficient=0.994. Each
sample repeated three times. The results were shown as Mean = S.D.
(Standard deviation on the mean for n=6). Values within the same
column with same alphabets are not significantly different. (**,
p<0.01) among the groups by one way ANOVA with Scheffe' test

p<0.0001914 f25E p<0.01914 FAHSE FJHE B
A THTable 3).

ZIEZ|0lMe] AFB,-DNA £7H|(adduct)e] &fE

AFBo] Bod 7WA| X0l FAHE AFB-DNA F7HIE
BAs7) 93 o)A Table 49 22 ZAE A =HA
o}, gte HjElRl BoFdAs YR 1.08+005, 1.12+
0.03 ng/mL7} ¥]E3}lod 52610.04, 7.81+£0.01 ng/mLE Th4:
Z718 S Uehiley AFB, 95 Fo2oA yERd
23.78+0.01, 25.48+16.94(ng/mL) Bthe A3 AU
< ¢ 7 U

oojslely AUAE S8 AFBLl Y

7+ 23 oA AFBcl A E Ws BES) 98ty
AFB) tig 9ZE IA(AFT8)E ol &3t MA=A3}E
A¥S NPT Fg 1AM e wkeh o] B 7
zAo e AAH o2 AFB S FZo] A douA &=
W Fig. 1BS Zo] AFB, FozZdlXe F2 AFB 9 53
o] 3 Folx TAF=H FHME(kupffer cel)et -5
AZ e UM zRel ozt & 7ol gl THE
(hepatocyte)ol M= EHHE FFS Hepldch. &4 st
vl &3 FojZoMe S A B e 2 3
Aol FAFA ZEolE L VeI ZATHFIg. 10). oA
9y g9 AFB S Foidldlg W AFBS 43 M A
oldlE ol &% ¥ AWAEE e Hust
Zro] gAalsiA Bz Qsle] BF AFB9 Zast 97
AFB,-DNA binding®] Z&13 7S AR

n #

AFB.& AAF9} ARALE oz s ol 49 =
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Fig. 1. Immunohistochemical localization of AFB, in the 6-
week old mice liver.

A, control group; B, AFB, treated group without vitamins; C,
AFB, plus vitamin C treated group. 200X CV, central vein, KC,
kupffer cell.

D AANA W] FEdos dHpon, £ A o
3, mlA e e aAe] Ws), w4 DNA @4, 94
Al 7he Ealek H7HA G2 (AFB,-N7-guanineyS Uo7, o]

A2 DNA9] #z13d H-9l(nucleophilic site)et €7 AT
oq DNA 37};}]3 ‘ﬂ'gﬂﬂ 7}01— m—xg_J Zog} o] X]—i z]-Q_
she Zo2 dEx griRd g AHARAH(ELISA)C. 2
AFB, 9} A#gt Aol o5l indirect competitive ELISARH-S
531 0.001 ng/mLWP\] A = AFB—J AF =TS AT
F Aon, o7 AATHAA A gk DA (pre-
purification)& &}A] %27 -F-A}E mmoi 2435195 o
05 ng/ml7k AZHATE BToA Ko} wgws) gk
o HE WEEE AT A4S AxTr o 212 9
o EiTh 23 @ WEeS 101 HER 4o A
e A9 v Bold W EEE e 8F D}“”Z“’]
AAF A Y AFBQ) 35=&2 A 70%-94% +F
B Y 4 e Ao ARET AR ABelA AFBIE
AEs] g o] ATSe] FAFHIL Jom®® ELISAY

o] Aflatoxin B, 5o nh$-229] 7V oA Aflatoxin B,-DNA Adduct Al viX|= @3 673

o o3 olZElEAl] EAe E3] A% A|EE HFT 7
oo HE 8% WEoR JAHI Uk wh, B a7
oAl Zkz=Z o] AFB,-DNA ®7FAlE indirect competitive
ELISAZ ©]-&3}o] Xéa’ﬂo}ﬂ {3t HA 7hzA oA DNAE
23+ 5 1% agarose gel electrophoresisE &3t 5207 <
Z DNAE 34'*““}“2111 spectrophotometerel] £]3l] =74 ¥
DNAS| Hd 0DE 1.2396(260 nm), 0.6504(280 nm)ol o
ratio= 1906(260/280 nm) 22 w27 34 E8E DNAZH
71ral 34E /AW, AFB,-N7-Gua-DNA T7}z4]4 90%°1
Aol 2,3-dihydro-2-N7-formyl-2',5',6 -triamino-4'-0xo-N5-pyrim-
idyl-3-hydroxy AFB (AFB-FAPy)2 2 Zgtsl= o8 defA
AL, o] FEFEE C, Sep-Pak cartridge® FA|FH ¥ Hoj
70 aflatoxin B-DNA -7}A1¢] &2 Table 4042t 7ol
AFB, @5 Fojtoxiel ghigo] fosiAl =) UrEP);:QEl
ksl vlgRl &5 FoFollMe Fae] ol sl
p<0.01¢] TAIA felde vepisdrh olHd Ad= & ”
3A12] UF2 selenite 8 ppme WHAE Bl T FoSHS
w 8% o]&2og AFB-DNA bindinge] HAEHJth= H
2098} ARSI,

Fg glo} SEAEN FEZS 9] WA wsiel
A 4> ALT(alanine amino transferase), AST(aspartate amino
transferase)®] Z712 Uehd 4= oV 31910H, AFB, &
T Qlgk ALT, ASTY] 84 <& F7iol #side & A4
o] ARME LEF v} vk W AFB S 43T 4
¥ B0 BEE e W AW, 1 ARE, B, e #
%, 9% 32, T ol veRtal a3 24 A3 A2
of ofgt AF Favt vendal 2= ’é@%%A AR
FRECG®OT RSttt 2 dge] A dACdM=E AFB1
s Fofolla] @A AFHaTt UrEP’LO‘Il afFAl 7
o] Mgk JAPGeiet JPE 2+ AvduUE 3EL 5 °l
‘ﬂr(data not shown). ©]71 Real 5We} A= AFB
& ¥ Ae] Adshe B A% W# Y, S
Q, MEHE Vehgon oleld B4 A7 RE
7ol A Vehsktha ® skl

obgel, ¥ Agelr 7F AUl AFBo] FHdE W
S #F37] f1gte] AFB ol tidk FAE ol&3te] |
s

A3}td 49 ABSUT. Fig 14914 e vk} o]
A 7+ 2AoINE AAHOR AFBS FHo] A9 ol

WA e WHA Fig. 1BSE o] AFB, FHZoIME F=
AFB 9] %#o] dx FHoA #FH e T34 E(kupffer
celle} FEAE FHe WaAZRD ohjz} 3t sjol]
A 7HH E (hepatocyte)dll M= FAHE S WER AT
A BER C B3 FodMe SA A 29 FRle
Z o) AA A SolE U ¥% e ATk (Fig. 1C)
o] AL ol ZEAL Fo B 7N E HAERE B
s ol ZEEAl T 2A17F Feolle ZhE Al AR F4
Ae FAoR o EZEEASY Aol dojdt RS #

e F2 0EH Mxe] AEdd A e pEs
A4e B 5 AJAT® BT o #3

|
)

A Ze] gt gskA 9] FlELE 2 £§1¥£~ 71
3 4 o, B A7 Axels AFB . HIER] Cof &
Foza F4 A3 a4 FHe] 24 FHo] dA

oo 2 i -y
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s Eolg @] vERE AL AU £3¥E AFB°|
} 25k Boz Qsted Ad AEEA A e
= A& e, ol#d AL HE] E FodM =
A5 A3E Yeh#ith(data not shown). T3 AFBol <
548 @A wkest AHEE DNA 48 B3l
Eihs 2102 A7 niPs I BidME gats)
Ao Farde] ZEHI At} Goegers Vo st FA|7N
FololAl &Ar3}A 2 butylated hydroxyindole(BHA)Z f-
naphtholflavone(BNF)o] AFB ¢ thAlel wlxl= doz, 7b
AZ DNA #7188 ¢ 2AHEl dist A7E e
g, o] |5 Ao o5, BHAE DNARVH 347 &
A dgg m|x|A] oy} BNF= DNA F7H| &4
< gaNzon, o dFES AAF AR vkttt o]
3t A ellA] el vl Zo| FAAstA| 9] R/l ¢t
3 wgell tekgl Aot e Ao ZhEdEn. AFEe
2 B A7 Fed g dshiel o B AAAHA A
A diabgolA AN s 8-S e AEEH 4 7
AN FET A FHe-S JepATh

ook
D

2 ¢

B & aflatoxin B(AFB)ol 9Jdte] fatel vhg-2 7H
A E M) AFB,-DNA F7H) 343 Axe 4tsld &4
off gt aaks) vjelgle] S AR 9t FYHIA
o} A, vEyl coF HEl ES 6 £% 4% ICR w1l
o] 10mg/kg, 638 mgkeel L2 E7hfo ztzt FAkKip.
intraperitoneal injection) 3}%13, AFB3} HIEl &% FoF
< HERE FARE ¥ 1AIZke] A oS 0.4 mgked
AFB & 5A3l9t). £ 3ee 29 7HH0 3 FUs Wy
of oJa 43] WM Eojslit). WA, AFB, ©% Fo7 $

ol AFB TF FEojstgitt. ELISA
EEFE AFB, ©% F

v ¢ £ FoJZolHe 7.60 ng/mL, 413} vjEl E
&5 TN E 485 ngmLe] 72+t AEEHAT vR$-29]
7l ¥ AFB,-DNA {71 F=o| <3lH, AFB, &
E Rojo e 23.78, 2548 ng/mlolSlem, g4k}l BRIl
C £3 o8 FIAME 526ng/mL, T4} BET] E &3
FoZolM 781 ngmlLE 22 ZALEATE o] Al of
T FAE fo8e p<0oIoIAT; T3 WA A #
ZoAl AFB, T FoZX e FAREY FSEH T
o] Z+Ae] o] FreXA Yebgon olzd NS 3}
ASHER] &3 Foiold] foliAl Aad AoR Ve

#Ale| 2

o oJ3te] AH] AYL ugtorF olo] AA=FYT],
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