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Abstract

This study was conducted to determine the effects of vitamin C on the activity of liver function enzymes and electromicro-
graphic changes in white rats treated with aflatoxin Bi(AFB:) or X-ray and AFB;. Six week-old male Sprague-Dawley rats
were randomly divided into five groups: a control group, AFB; treated group, AFB; treated group with vitamin C, X-ray
and AFB, co-treated group, X-ray and AFB; co-treated group with vitamin C. On the first day of the experiment, only
one dose of X-rays was exposed to the entire liver at 1,500 cGy. Next, vitamin C was injected at 10 mg/kg body weight
by intraperitoneal injection, followed 1 hr later by the administration of 0.4 mg/kg of AFB; by intraperitoneal injection.
These treatments were then administered every three days over a period of 15 days. On the 16th day of treatments, the
animals were sacrificed. Analysis of the activity of the liver function enzymes, GOT, ALK phatase and LDH, in the sera
of rats revealed that they were somewhat increased by AFB, treatment, X-ray and AFB; co-treatment when compared to
the control group. Furthermore, the activity of these enzymes decreased in response to administration of vitamin C.
Especially, the levels of GOT were remarkably decreased in the AFB; treated group treated with vitamin C when compared
to the group treated with AFB; alone(p<0.001). Electromicrographic analysis revealed cloudy swelling, necrosis, vesicular
degeneration and fat accumulation of hepatocytes in response to treatment with AFB; or co-treatment with X-ray and AFB;.
However, the destruction of hepatic cells was considerably lower in the vitamin C-treated group. These results indicate that
vitamin C had ameliorating effects on the hepatic cell damage.
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o) 482 Tk Aflatoxing A B3] o] Al
Qo] golahy] wRo] kAl YBRHIA WG]
Aflatoxin® Aspergillus 4 B4o] Z50] 23 ApAFER ok wa Aol thskol AaFAo] A 280~300Co 4] B3]

A Agolu 7hgol A A Aol E dov|= 40, §3) HEg dukdQl 7HE, A7 e RE AASH] E57] o
oju] &o} B U A dimethylnitrosamine 2 th = 2F 3,750 Hoj| YAF oz ¢ & A7} ¥l i}t ES aflatoxine T
i o] =2 WdEA EEE IR ¢t(Wongan & Newbemn TR ol gelEo] SRS A B, 2 Y &4 5

o
1967). Aflatoxin® W9t QJo|E S|4} Ay oA F= AXE7] gEo(Wikon BI 1978) ZRE F4o
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2 5ta glom tREY ARE FAREE &S Y= &
utere] 39 7 AE =Eo] wWol A& ol et
Ae) Baxol WA HEET o, BA P 29 B
9] LA tholol & e Fre BAlY|E s
Aflatoxin®] TJAME 22 7HA Lojupit] 7he] wh4slE,
A, SE At ZF A (Siperstein MD 1970), ZhAf| 2}
9] B9 A 9 mitochondiral swelling -3-2h(Bababunmi & Bassir
1972; Doherty & Compbell 1972; Doherty & Campbell 1973),
79 microsomeo]| 4] NADPH 9|&4 lipid2] ]2 #HAHE4ES-
of Qojuh Abekd AL AXUA B4 oA sl
= 71} (Rahimiula 5 1988) 5] S47-go] B of
23t A ol A= FAAEA T Al 2= o] A sh=],
53] 3714 AHolA= 2F AREAZ AAeE AMSHE
2 QAT F wHeAo] Bl & superoxide radical(-O; )
o] A= thMoody & Hassan 1982; Chance 5 1979). o] R
w340l of Zet wta] Al £ & DNA, protein, lipid2}
e o Al BEXE57 vH-g-5F3l NADPH-dependent lipid
peroxidation g -JE35le] 2259 £AMS A © 7] (Horton &
Fairhurst 1987, McCord & Fridovich 1970; Crapo & McCord
1974), 98] F572 &Y % apoptosis®} W] = A=
A2 A A Seegers 5 1994). E3T aflatoxin®] B4 = s}y
2 1494y f2o] Sl=dl, 53] AlZHe 29 FIA7]
BE 7+A7} 37 co-carcinogen© 2 AH-g-5to] AW/ THA
oS gt Bt QtkLiv 5 1983). WA AL
A @At SEFe] AR Yo ol gHT
|7, 5% AW iRl NPT TAR oo 4% Az
Fao] B F7Hg0m 44 A, Fol Be B0l
A A7E won, 59 FEEY AT F7HE Hol
oFx] R o|thRudolph 5 1982). &L} HIAMA =& 2
t R2kgo] 7HE 2 wAlolth A WA =2EHE =
Abgoly Ao whet g9 Apol= ey Ao BE A
710 &4 2, 53] 27|89 w3, HAHAA| L
(immunocompetent cells)?] 2 Z+4¢} 7152 W3t Fo2
785t HYA31E 42 7]7|= 3t Anderson & Warner 1976).
WA o3t MlZ&A e S F 7R s 4 Ut
WA o] HRES AF o] 37| A &G WA o]
MEZUY Q] U} E= ALt AFS A28 £3) free radical-S
AAgstal, BAdE free radicalo] EXES &FAI7= 7H- %
202 1} A thHall EJ 1994). QX7 7H4 wids] A=
Sl B5e) WAL elgh £ARE tiRito] 7HHEg] o
Stk A 0%7k $80 2 TAHe gone AEd] ¥
AP ZAVBE T A SEAHOPF ¥Este] o
& UZE AL (OO +e), AHT oL 2}
tzo] E thE BEAe} whestel ke Aol L hydroxy
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]
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radical(OH*)& AAsHA] FThH,0 + H,0 — H;0'+ OH*).
hydroxy radical& §F-3-/do] o} o FAiltof 93| 19
DNA 59| o} At £2to]| 4512 &4-2 918 DNA strand
break® Zef3HA Hol FL vIEA ofe] hx] WL Fu
TH(Ward JF 1994; Thompson CB 1995). 12|22 aflatoxin B,
I HARA ZALR Q1% A 54 7] A o] oxygen free radical
o o3t Ataha E4fo] ddlolehe BRA & uf A
Fo2 Q% At AAIZES 7IHE & 2ol ot 2
aflatoxin © = 1%t A|:2E4) 9 IS Wold 5= Qe
FAEHA| 9] Ao tigt BAlo] ok Qitk I 5 vitamin
Ce 8743 A=A 545 ZRE o2 7HA] promutagen
o 4tahA At S AL ¢ Jlon, 43} 2 e
Ao A Rl free radical A A3}t adduct F/dS A XA
A FAkst 89S 93] 3tch(Sato 5 1990). Vitamin C&= 19|
E & 3}3E(nitrocompound)ol] &7t Alatof A9 FAR O]
£ AA|(Guttenplan JB 1977)38}3L Salmonella typhimuriumo| Al
aflatoxin Bj 2.2 215t EHo|E A A]ZItRaina & Gurtoo
1985). Benedict $(1980)-2 3-methyl-cholanthreneo]] ]3] A]Z}+
= C3H10TYCell2] Fefeta HEF-L vitamin C7} A ST =
AL Loz B8}, M. Yasukawa 5(1987)- vitamin
C7F XAS ZARRE Al ZoA FFIYS JARTH= RS 2
TslE Sk ek BRE 240z s Syt A}
HEY 7% aflatoxin Bio]| =257] 1L o5 F ¢F= 9.
7 BE U 22 AER g s AgEo 1S =3ehe
FLol disf HAM AB2E wE ¢ e S ADsky
B F oA aflatoxin B; Fo] 52 WA} aflatoxin BiS
Ag|ste] vitamin C7} 7h=5/d frdra s AvE 175 &
259 Hstel AAEn g Aol T Feey wEe &
ol Iz}t 2 AFE AT

1. ABESE U AISUY

Sprague Dawley A1%59) A 65, BEFFA| 150220 go] 4
A S YRAPFEAE NN Tl T8 A8l
1597F §8A17] T AHE3LATh ARAE AULE 2045 C,
HE 55~60%S FASGom, BRI AARgoR 5}
T wPARe} BL AGEA HHNES shath RS
71 % il 9A Foll MBS SHST ArPHFL 1Y
ARAEE SR

2. 3T 74 & FoiskE &
AF L T7n=6) 2.2 }3=0] Table 17} Zro] A g]alglch
Xray 2AH= A9 7|17 Y & 182 AFEARS7IZE A Lol
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Table 1. Treatments of experimental animal
Groups Content Injection N(.)‘ of
dose animals
Gl 0.1 M NaHCO; +DMSO at+b 6
G2 0.1 M NaHCOs + AFB; b+d 6
G3 AFB, + Vitamin C c+d 6
G4 AFB; + X-ray b+d 6
G5 AFB; + X-ray + Vitamin C c+d 6

a: 0.1 m¢ of DMSO, b : 0.1 m{ of 0.1 M NaHCO;,

c: 10 mgkg of Vt. C(=0.1 mf), d: 0.4 mg/kg of AFB,(=0.1 ml).
ZAVFE AL Xeray AL & vitamin CE £33} % 21 vitamin
BT 27} ZEd](intraperitoneal injection)@ A ARS A d&
H 13] AJ&}ste] 3dof ghHA, 53] BHE Fosigon, A¥
F8 ASIINE 1592 St g2 A 129 3
of gujj¢l DMSO 0.1 m¢, 0.1 M NaHCO; 0.1 mE g7 £
stk Al 2:29) A9t oFFAS 0.1 nt AFBS} 8
0.1 M NaHCOs 0.1 m(E Eojstg o, A 322 23] gt
3rAks) vieknl o] autE 27] €8 0.1 ;Y] vitamin CE &
A 27T 5] AFBi TStk Al 422 Xeray X
A 3 0.1 nbe) AFB& Eofstgon], 4] 5P 4ol tiE
A4S HIERI Y] aTE B7] 93 Xray A F 0.1 mee
vitamin C2} S| AFB & Fofeloith. APER) Foig
AFB,, vitamin C+ Sigma A|&& AMSHATH

3.
AN Y X BRAA o] A X]E Co-60 Teletherapy
wits AgSte] A EAFE ANskch B9 B0 2

AP EEE XAS o1 4510] 6 My MAME 15 n )
o]of 1,500 c¢Gy(radiation/min) AZFEZ 13] RAFSIETH

4. MESE9| N2

ARARS 2Fdoll= TAZE A AZ] £ ethyl etherE At
&5to] A7) S Fste A AT EHe 4
oA st e, P22 50 ml FAE AHESHY
Z}7}-g phosphate buffer(PBS, 0.1 M, pH 7.4)& EHL E3
Fstol BOIL AAT e 42310l A71e pBSel B}
ZrA@AE ThA] A AT & 7F BAE SA5t9, Edat ¢
G222 —70Cq BHA3tAHA AEE Aot

5. &3 £9| Vitamin C &2F &
FAS A AR YA T Y oF | mlE F5}o]

FAFG A

ZA] 2491 dithiothreitol(10 mmol/ £ ) £ 50 xS H7}st
Atk 47T, 3,000 x g DH2ZNA 15208 L EHE &
2l3te] —80CR W% Huste] AMg3IgTt Vitamin C 57
& ferric acid ion(Fe*)o] AHdg-No] Al 525 nmof| A EAJZ <
BALEE 7R complexE @A) 93 o. e -dipyridyl T}
coupled®l Fej2l ferrous ion (Fe™) 0.2 Y= P o
23t «. a,-dipyridyl method(Margolis 5 1991)o]] 2J3} &3}
k.

6. &3 K9| 2t 7|5 g0 M

Ao A9l 7t 7% 7421 GOT(Glutamic Oxaloacetic Tran-
saminase), GPT(Glutamic Pyruvic Transaminase) =42 GOT/
GPT kit(Asan, Co)E A3} 2™, Karmen unit2 e L
t}. LDH(Lactate Dehyrogenase)~= LDH-LQ(Asan, Co)E AR:
3} Wroblewski unit2 UEFJ RIS m, ALK phosphatase=
kind-king &4 H O 2 7502 New-K-PHOS kit(Asan, Co)S
AF8-3te] King-Armstrong(K-A) 9= LR Ith

~2 m®] 27|12 ZEhA 2.5% glutaraldehyde
akic. ol

2 % osmium tetraoxide 2 T 1174-&
uj Al 0.1 M QAHEZ-gH o 2 3|48l
on, FYI AFEHNCE NHSIE A RE EF = 4
% 220 2(60~100%) E4=3}1L propylene oxide2 Z&-Z& 3
A7) T2 epon 812¢] Emjstgch. o AL 60T
oveno| Al 24X17t E3A|Zl & Z8FE7|(Ultracut, Reich-ert-
Jung)E o]-g-5te] ZHPEH(70 nm)y& THEo] uranyl acetate@}
lead citrate® FAs}o] FIPHALA B (Hitachi H-600)2 2

75 KVollA] B&sta AK &gstglch

8. SAAzZ

24 A3 FAADY= AT BHA 2E2HAE
H7](meantS.D.)3}TL o] 5] gt EA A= SAS(version
6.12 program)S ©]-&3}o] one-way ANOVA £48 A5
T FYAol A= B ARE BACE tFH| Y skl
Duncans(1993)9] o5 Y S5 AAISt A2 Aol&
ASHAT 24 29 FAGE p<0.0l A FrFstHh

20 W o
1. ZEERO| 2|, AOIMHE, MSZIIE, Alolgs
ZEAe] BA, ol 4AH, AFENY, Aolage =

=

ZA3He Table 29} Zoh M9 AL diz2g X3
3 Aol A 28 979l zpoli= gigith Park SA(1993)=
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Table 2. Liver weight, food intake, body weight gain and
FER of the rats fed the diet for 15 days

; Liver weight  Food intake Body weight gain FER”

(g (g (& (%)
Gl 11.17£1.457 28551£19.10" 49.97+12.55*  0.18

Groups

G2 11.93:1.62  272.72427.53"  60.91£10.76° 022
G3 11264092  260.48+10.35" 5520+ 8.09° 0.1
G4 12.0940.92  204.47+28.14° 1240+ 4.65°  0.06
G5 11.83+0.76  216.76+23.92° 27.54+ 8.03°  0.12
P 0.62 0.0000 0.0000

" Treatments of animals are shown in detail on Table 1,

? FER= [body weight increased during experimental period(g)/Total
food intake during experimental period(g)]*100,

3 NS Mean + S.D.(standard deviation),

> Values with different superscripts within the same column are
significantly different at p<0.01.

not significant at p<0.01, K

CCLE 7FH=AL A A 13Y S9F ARS3H 37 9] 7179
A= AA F7F 4.080.4 liver/body weight(%)21d| B3] A]
o A= 4.540.3 liver/body weight(%) S7F8tHcta Bl
5}, Bannasch 5(1980)> ZHA|Z ¢F 27 722 9] =
22 Wy wet gpdtE W3yt dojut Be glycogen
T} x|R o] Ao 2 Q) UAFH o2 7+ BAV) Z7stct
SOt e folel Aol 2 4 sgled, olAL
WA 2AF 2 AFB) T2 Q3| 7HA|29) F4) 9 vldf
3t dojyront I A ujuldy vitamin C7F 7HA|E 2
Al B SE AN 7] = Aol FFE v Aol Az
ok AFS7HE Aol 7l wet v S48k 4
Foliet. tztol Blstd FJ&l o]zt oy E3
WAL AFB; @A A 27 4toll A Alo] A= A5 ol
Mg e Ao Ho} AYEE Ael A Fea AxdAvt
I ez AgRPS Aew Az

2. &309| H|EIRI Co| &2

159 ¢t AR & 83 Y vitamin C =& 4% 7§
I}, Table 304 Hi= vfe} Zo] tiztof vl Z} A2+
FolH o2 From(p<0.01), RS A Qe HEAtolo|

A9 )59l Aol fIgLot vitamin CE Fojahx] ohe

_,

o Ao 7t 75 Ea B D 7 4] nAE &3 33

272t} vitamin CE £33, 57Lo)|A] ¢ vitamin C =7}
T2 ol qdnt. o= WA ZRARSE AFB, £ A] vitamin
Co S8 HARAZIAY tiAt AeE SHAIZ Aoz A
%%E}- gk, EHZ—TLg A2t Ao Ao F-oF ¢l Rfol=
3}A] ore 24&1:} vitamin C& &

gt 3 5401]/\1 Eﬁ vitamin C 527} W2 A2 WA A}
¢} AFB; £9] AR A3} stressE —r%—. Ao A free
radicalo] A= HA] o]of] §-3-3f vitamin C7} 7H HA ¥
o] ZH-gof AME-Eo](Mezzetti 5 1995) YA H o2 ARFFO|

WobiS Ao R AAX 2y & Agas g A4 &
HolA o]Eof SHAX 237F 100 ng/100 g & 4202 3}

Foz Bk ] Eoidt Im & Lee(1992)2] A1}t 317 oA
300 mg/ 100 g AF ¢~F2 2 9] vitamin CE 4F7F B
Fogt Lee 5(1997)9] AtolA= tixel Hls| @79
vitamin C 42| oA o2 R3] &9t Bdt Ao
2 Ho} Fojd vitamin C ¥%, 7|7t 2 55 A Wy Fol
et 7 GRS W Ao E yZhE)

3. 2 7|5 &2(Liver Function Enzyme)0| O|X|= P&t

Table 4= HFAMA 2ALQ}F AFB; £ A| @H oA 7t 715
AEE el 9x3& A #<2 GOT, GPT, ALK phatase,
LDHY| &4 =5 SH3t Axo|r}. o] Ao A GOT, ALK
phatase, LDH:= -2]7] 9l x}o|= ¢l oL}, GPTE 279] 63.17+
5.64(Iw/ £)o] Pt 279 vitamin CE FEoJ3 3Z A=
48.17+£7.60(w/ £)Z YERY 25% A =(p<0.001)9] A3 74
£ & 5 Utk E3 YA AFB, H A3 4o H
3 470 vitamin CE Fo% 542 thd 45T o=
Fol GAJeh S T2 AT mouseo]] AFB& Foigt Park
5(1990)9] Aot UX|sh= AFaFolch. Yuta o= LDH
FA= A2 AE7FsAT Aol itk €A it &,
LDH =27} Al Zu} &4 o 7S sl A E= AME &
olth= ojujo|tKDel RN. 1992). 181 GOT, GPT9] & &A
o A EH F AA = R2d 22 o] FHLASHA wHF
e o Wol WEEHERE 44, 7 =g Ad, 53] &
A7rg ol FRR Ao X#7F Har Qlrk(Shell 5 1998).
Kim 5(1993)2] Ei1o] oJ5hH F|oflA WA AFES D
glsle] GOT ZAE WIlE BslPL vl AFE 0.1~24
Gyming 7-9= =S W 5 g, 3 Gy/minof| A

Table 3. Vitamin C concentration of the serum in each group (mg/de)
G1Y G2 G3 G4 G5 p
Vitamin C 0.067+0.01%" 0.01120.00°" 0.008+0.01° 0.014+0.01° 0.008+0.02° 0.000

D Treatments of animals are shown in detail on Table 1,

? Mean + S.D.,

? Values with different superscripts within the same row are significantly different at p<0.01.
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Table 4. Change of the activites of the liver enzymes in rat serum
Groups" GOT(Iw/ £) GPT(w/ 0) ALK phosphatase” LDH’
Gl 196.00£50.66™ 61.00+7.16™ 27.33+4.46" 2,205.41+491.79"
G2 206.33+44.78" 63.17+5.64 30.99+9.07° 2,255.02+434.74°
G3 191.67+74.38" 48.17+7.60° 31.78+6.38" 1,971.03+527.92°
G4 232.00:£42.74° 72.00+£9.81" 38.50+4.31° 2,498.75+782.33"
G5 227.83+95.57" 66.00+7.25" 29.58+4.25" 2,389.40+669.32"
P 0.774 0.001 0.465 0.449

Y Treatments of animals are shown in detail on Table 1, Y K-A unit, ) Wroblewski unit, K Mean+S.D.,

¥ Values with different superscripts within the same column are significantly different at p<0.01.

= 110%, 3~7 Gy/mino|| A= 150% Z7}8}Fthal 2% v
7F lol AAFAA Fo48e YEhA] 42 & A= 4
ot 235 yehd A2 A ARR7IZ| mE Roldl A
o2 A7Ey, & doA = GPTY 1943l Alol& & 4
Q191ch. Shen S(1994)& AFB, Eof 5 AI7ke] Aol et
U7 % GOT, GPT 52 24918 A7), § ik nF2d
AEE FolstA F7etH e, SAAQRE= 3] A T2
FA gL dtglon, 2 AFoA= utAd AFB, £ &
3] AP TES AR ER o= H= S5t
A E S et Az 919 Ao A AFB, @5 &g
<3 AR I AFB; B A7 FollA] v A GPT, GOT,
ALK phatase, LDH &7} Z7}5}th= - liver cell damage
£ YulstH, o7]¢] vitamin CE £ FodFez2 1 F7
Ar7t A E YO 22 antioxidantal effect7} JERG Ao g
AAR o] AL WAME 2ARRE EF 9] GOT, GPT, ALK
phatase, LDH &2 @A|3] S7}8tR o, vitamin C& Fo
oz ol asvl Aoz HEAo W2 vitamin C2J
A% ATE H 3% Ahn 5(2004)9] Harel fARRE 3ol
o} 22t 2to]| Blsf 22| vitamin CE Foi%t 3742 GOT
FFo| AT AT ¥, 479 B]3) 479 vitamin CE
Fofgt 5ito] thas At AL AR AFB, R A2 e
2 43t 2] &4l op|E o= FZtEm, o= Q18| vitamin
Cel Faigo] ¢ F7He Aoz AZHEh E3F vitamin CEJ
Sl W& FAE 8ol St it =%l Jlems
(Choi & Yu 1989) vitamin C&] -§-FH A4kal avtof ot A
= Bad Aom AZkEn: Ea A 24 ) glo]
A & ATOIAE 1319 mgge] WApS Akt oL, 4
A QAN BERALE AWSH HER Ba A &
A} Aol vitamin ] G3¥sh B3} o @A LelzAlo] that
v wd 3= I Qsla]et A2k Konopacka & Rzeszowska
(2001)f] &8} vitamin C&] Fof7} BEARA ZAF A3} HWhA
A 24} 5 2ROl DNA £478 B1EA)7lE 518 wole
o, 2813 AR 24} A vitamin C& Fofat of 74

247} O] FHEE vitamin C2 E3loE BT AIE &
4 Qglom, 1X7E o] o] Roi A9olet uE RVE B
Aol grrn B usigch 2 AP P 24 Ao vz
vitamin C& o595, WAMIT AFB, W3t Aoz ol
AZ £4bo] 2= gtka sheehs whe A7k ool vitamin

2 Boj3t Agolnz 22 HASE oAA|51e] vitamin C7}
AT AFB, 9] ALSHY FAORNE ofn AR A &4
o) 3% &S wol Ao AZtHE.

4. XFHOIZTEMO QI3 SEN Ba

HPARALTY AFB, 9] DA EU & o] o3t n TR WaE
B S8 AREN A WS ST Ak Fig. 19
Gle fazo] AEzA 8, sato] A4 LFL 5t
glom, nERE ool 4 A Le| A8 (cristac)7h T
AEglth. G vEEEol F00 AXAE QYA %
B72E Y3 glt Fig. 19] G2k AFB, B5 SojZo
2 i3} sgto] Welo] glom, AXAL 71 uh) Bl
Ao MYHo] Uehta, nERmselobs Te) 2w crisiac)
7t Bduo] &of Wl YHjE BelFT lom, A4 By Sel
el ek 3, Fig. 19 G3-2 AFB,; ¥} vitamin C &3
So2o] AERA BE obx] ok WHE WYL L 9o
U sjube] mopo] Ao] PAOR Helon], KX} nES
Sejobz A9 A4 BE 825 ek webd vitamin C
B3 RARG)E AFB, HE RG] H]3te] AR
oz 35E AYE BRI gout, g AL of
L AE 40 gaFe We Ao= Uehirh Fig 19 Gas
XA Z2AVE F AFB 0] Sofgt FO2 27 o] Akt w7}
A gon, o7 vitmin C& Fold 29 ARG
PAHoIA L ot k) A7 @ & AL VAT 5 U
o}, Fig 2% HAM 29} AFB, Z40] J3t ZZ ) vjE
zoeote] Wge WA 48l g SoiE A4
(26,000)0]t}. Fig. 29] Gl= )2z o2 FaAH Fe7} 2
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and lead citrate. M, mitochondria; N, nucleus; ER, rough endoplasmic reticulum, G1: control group, G2: AFB; treatment,
G3: AFB; treatment with vitamin C administration, G4: X-ray and AFB1 co-treatment, G5: X-ray and AFB,; co-treatment

with vitamin C.

BE AR nEZEoE Ho| 11 glom, £%A o
Al A BAA meks fAIskL 9lem, Fig 29 G2+
AFB; @5 FojF o2 F2|AH 9| FEj7} gl Eo] &o] vl
nEZE ol BekS sl i, AR FoH B B
o]l Q)th Fig. 29] G4 A= B} @2 229 ni| & 3
o & AT Fig 29] G5= WA T AFB, B A 2jg A
of vitamin C& &3 £3 o2 nEZs=g ot Yi7r}
g gy Eglon, BRI I 2H7F e vEZ
Tajote] 7] Aol 7Mdth AXA 9] B JA] b A
A A= ol ARE XA A 2|olu AFBy AR EA
o3 At 93t As HojFa itk Fig 1, 294 Ei= vt
o} Zro] AFB; FojF9 A Z(G2)oA AR | F o2 &
Zry uke] WP AFB o] Nl ZY gAFe 545 W
SAAA ANxEzto] EQFASHA Hrh= X i(Prokrovsky &
1992)]] whzt AFB,of| 23] of7]E Jute] B el 71Q1gt
thar Azt 3 AFB, FojtollA] et v EEE o}
o] W& F/doll thste] Doherty & Campbell(1973)2 H]EE
Eeote] A AHof| 2R3k AEZF b, ¢, ¢ AFo]9] Azt
Agur-3-o] 3= <l A5, E3F DNP-inducible ATPase
/o] AstE|o] nEZEg oy} HJgrhar Bt 17
U 2 AdA Yehd AEn A doEAs nEEZE
gloto] ol Al Myt FIE W Al S AstshH
Ago] o a7d Aoz AzhdErt g, Theron 5(1965)2
AFB;2 W &3 A oA dH o] 2R ES EA]7|H, Pong
& Wogan(1970)2 2HAZA| 9] P} A 2| HFo] 1ty
Hoky 203k uh Qo) E3 Ibeh 5(1994)2 AFB o] 2 FH
F o] THMZ A RNA FEAL E4o] JAETa B
gt vt 91T, oFrke ribosomal RNA A= ZHo] A sf x| o]
ZHALZA FAAT FA ol Falet FS T A= Ay
=t} o]of tigt A2 = AFB S H£o¢to 2 afllatoxicosisS
U mouse 7+] HARFAW|H Aol A ThA| L] St Sat

Fig. 2. Electron micrograph of ultrastructural feature of
cell organelles in the liver(26,000x). Stained with uranyl
acetate and lead citrate. M, mitochondria; N, nucleus; ER,

rough endoplasmic reticulum, G1: control group, G2: AFB;
treatment, G4: X-ray and AFB, co-treatment, G5: X-ray and
AFB; co-treatment with vitamin C.
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Fob itk olg} ol 2 AFIAE AFB B5 Foizdl
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Noh 5(2001)2 WA AL Al R4 o), 2F, A% 59 4
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A, BA 4 &g, 58] Alzuks A5k AlEZFol ¥
) =]o] mitochondria®} microsome2] FLZo| 37} Ao} o]
o] THE a9 7)50] w3 ¥ Q) 1(Misra & Frudovich 1976),
ESE o|nf] A= hydroxy radical-& Whg-AJo] o}F o} FAk
o o3} Z1e] DNA S| o}% At) Brpo] AsHa 42
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e} 97]9] vitamin C= =/44& ZF3E o2 7}A] promutagen
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2|7 Aol o3t Pty wEe dolR A} Al
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