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ABSTRACT—Fischer 344 rats aged six weeks were divided into four groups and group 1,
2, and 3 of rats were given an intraperitoneal injection of diethylnitrosamine at 200 mg/kg
body weight and group 4 was given saline alone. Two weeks after beginning of the experiment,
group 1 and 2 of rats were begun to feed on diets containing 0.02% 2-acetylaminofluorene
as a promoter for four weeks. Three weeks after beginning of the experiment, all groups
were performed partial hepatectomy. During the last two weeks, group 1 and 3 of rats were
received subcutaneously 3 consecutive weekly doses of iron dextran at 0.125 m//100 g body wei-
ght,

Subcutaneous injection of iron dextran resulted in hepatic siderosis in group 1 and 3 of
rats. Preneoplastic nodules were identified histopathologically by two markers, resistance to
exogenous iron accumulation and glutathione S-transeferase placental form (GST-P) activity,
while early carcinogen induced foci were hardly resistant to iron accumulation and though a
few lesions were identified, it could hardly be distincted from normal hepatocytes of surroundi-
ngs. However, GST-P positive nodules as well as foci were clearly distincted from normal hepatic
celis of surroundings. In the quantitative analysis of carcinogen-induced nodules and foci, more
lesions were detected by immunohistochemical method for GST-P than by prussian blue staining
for resistant to iron accumulation.

It is concluded that immunohistochemical marker for GST-P is more sensitive and reliable
than iron-resistance marker, and that iron-resistance is not useful marker for early detection
of carcinogen-induced hepatic lesions.

Keywords[ JFischer 344 rats, glutathione S-transeferase placental form, iron-resistance, carcino-
gen-induced early hepatic lesions.
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ol 5 WelEAe] A wy MY xEE F
A= 7187 BepA A glel, =M= A
sHHel Fmol A dhEAS Agtsly AldatA 9
ZVehe Aol w4 Fa3 Ao Ho Q) 2y
ol2igt B Lol MAR ARgtel sleid ¢ do
Fede 23 Alde] Hejw, AR AR AYE
& 5 7] wiel gre) el EAS gsle A4
ts] ofele delch ol2dt 7heol Al ~*r°4
B} A o] gy, AMEAS folslA 34

T e AEFES o847 AV WA o

FEAL AMsl T2 olgHe] frh oYY
e Be FEEN $EFE 282 s, 37
Zrel) WA A ER oo

<] D9
the (3-SR ook webd ARk 84
Hokalr) 9)sted in vitro d7] Aol Ao
Qo3 ol gl W Eof] 2]&le] kAol ¢l
Ao w8z EAQ acetamide T 1559 &
Eo] Mol A g doie ez BPEYch®

EZ in vitre S7|A RS AVIA ARG AFA
ul3led gjofAd Wat o]z} HFA o] Hhept 91,
ﬁl‘l’”l 3] welEale|vt gHERRIAS AA Y

T fvhe Aol sl e A ofokEe] HA S
Ho4gd o Algeg e sty gl otz
v Faapgte g B wojck wetx in vitro 7]
Alge]zt A7 AA e s & 3la
v el A|ZHE FeolwA] AgetA werAlS HrtE
T e Fr18AAIE el AukE e

3heha whelEAlof o8k ofe] WAL f-2h(initia-
tion) 3 Zzl(promotion) H4-& HH o] FelAlrh=
244 o] E(two-step theory) 522 ® 3} £ofo 2 of
zsf 5} (progression) & Eshz 3uiA| o]Fe]
dnbdog wholEodxjw U0 o]z{gh o]Fef
125 M oz 7Rl AW derd Aol
TR Qo 968339 o)2)gt W E F Ito §'90]
g aep dishyg-e Agv)7ke] 8F 24 #HaL,
A7 A AP vlawAle F& HE5EES et
We,7%) glekAlo] glrile AH'olA stehEale] w
e m= MMsllg o) 223 wow ¢z
5 glek = oolaigh wiebd ML Qo) s
o] 43t HAy-g F2 AL glov, oleiyt ¥
A S gygisleds s A¥Y U

2 #(marker)7} Fa3lch. o ZhellA e
A7 A A Fe A AR BRRck®

AR Z A aolA FHaskE AEE glucose-
6-phosphatase, tryptopan oxygenase, adenosine
triphosphatase o] 913, ERE Zr)sks 7oz
+ epoxide hydrolase, y-glutamyltranspeptidase
(GGT, or y-GTP), glutathione S-transferase(GST)
sl slem, A2 glucose-6-phosphate dehyd-
rogenase, 4 H3dF o] Slch

o]E A EZF Williams®} Yamamoto® & 3}ehE
$ A7 & AE S Axp At
Waele Aol FAx ] 947] wlFd He| H2i=E

daz A g o] AxE|e] A 5e] Mgt

25 ANt Weawkd A} iz Fas)
olch =& Hirota®} Williams™+ =0l 4, Kath-
leen 5°°& wpg-zol Hgba AL 7 |
%< y-GTPe} A Ha5& vlisle], A #3t5o]
o lgbska wlgnkeh AR Hda sl
gHH, Sato™ = y-GTP% GST-P k43 2 (position
lesion) & ®lx¥ A3}, GST-Pv= v-GTPE 7%
= gx 2 #War EE diethylnitrosamine$
g Kgd 200mgs F4g F 127 x F71¢]
AGAEE HAEE 5 gli, 22 #HdAx o
Alstar #HAdsA Gae) Hopy FAsigon @
Tatematsu %92 y-GTP7} At 748 &)

Etdsted GST-Pr} whetg AMsk=d 714 Ao
g Ax7t Ay FAseic &, #33E B4
oajA o) zhef| o] fritE= A A, At
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25 y-GTPe} vl gk A} At e] e 9%
HAAEo] FAM T o WiZksty €& gk A Eeln
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F2ZM GST-P <+4 4 (GST-P positive lesions) 2}
A8 W 2 (iron-resistant lesions) & 7] otAd
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HHow Mg AYshed 43 A E(mar-
ker)Ql7}& <lelx.glirh.
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IDENA  : Diethylnitrosoamine 200ag/kg B.¥., 1.P.
48aline : 0,9% NaCl, I.P.

IP R : 67 % partial hepatectowy

S 1 ) : Number of sacrificed animals.

[ v an

[:@ : Basal diet containing 0.02 X 2-acetylaminofluorene

E‘: Tron loading 0.1258¢/100g B.¥., §.0.

Text-Fig. 1. Design of experiment.

scher 34474 =7 A= 48vielE A3t 15
Eqt AgARAe HEAZ F 653 (AF 100~
110 @) ol Aol Abgstaich A 9 Agrizhgat
A4l 8738 23+ 2T, AdFE 60t 10%E #A
8ol 3, =bod A Fol) &) R=L A o) X](polycarbonate,
26x24x18, HAZA Az 4vte] ¥ goiA AHS
dloow, APFEE Ar (MRS Aee F
& Fo3dch
AN W AEHEAR FH-AYEFES A T 12
npe]y 47 o2 vhro] i x|slg] o m(Text-Fig 1),
A 1,2,330 AFMAYe 7kt {bEA (initia-
tor)al diethylnitrosamine(DENA, Sigma)$ 432
A Aledgol £30AA AF Kgd 200mgH E73W
2 Roslylen 6 Alqre AAdrns 5
A2 Fodstsdch

A 1ol A1 &7HA] Al 25%E 6F742] 2-acety-
laminofluorene(2-AAF) o] 0.02%7} =HX& AlEe
Egsto] Foi3}a, iron dextran(Sigma)$ #7138}
7} 2FARE AFEBA7A] F 33 Msiie] o
2 AF 100g9 0.125mi(100 mg of elemental
iron/kg) & Fo3skdch

A 2FoNE A1FARA A 2528 A 6F7A] 4F
dES 2-AAF7F 002% HEF AlEol £33t
Fodsty, 2 F AYFEY7A basal diett F

gte] A 179 ATl digk Jz2F22 sich
A 3T AFEFEUA A 7]7HEt 712 AR
nke Fedstan, AlFMA A 6FE APFRA
7}A] 23%<} F 33 iron dextrang Fof3tairh
A 4TS D E2TFo2 A 3T AR RS
BAA N&:ARTHE o3k
A&7 A (DENA$} saline¥-oy) 35Fl 243}
ZEL 43l nE Aol zbe] oF 2/3(67%,
$+ 244 2 #F59q)E AASHGEY Al
M 8FFo wE Hos F7sidch
719 Mal—A1¥ER FFHd B T 528
Ao, A5 HAHT F st e A
2352, 7k FAE FHsl AFo AY Y
FAEE AlArskdot
28t 0| BE— Aol g whg2 GST-P 49
Aol it whe-& vlws}lr] $j3ted 7he] &
oj o] ke A} & Y o} E(cold acetone) il
TAEe] setd 2He 9E F e s
77 R-918 6um SAY AAHAEL ghge] A
o} 4 (preneoplastic lesions) 2} XX & A-<) gluta-
thione S-transferase placental form(GST-P) <A
Wil g WY ZAEH JNE L OE
& Y oE(cold absolute ethanol)eoll TAHJF
% chdolx] 7b Pk H9E 6um FA Y 3t
2}% AP o2 gkEo] prussian blue o Yol 2)3te]
Ag dAstd o, xS A 7 RS
F Fe $29<d(right lateral lobe) ¥ vjitsd
(caudate lobe)ol] 2~3mm FAZ T =3
25ty )R- 10% phosphate buffered forma-
lino] ZAZ F A Fefd ARHE v he-
matoxylin ¥ eosin ¢g44-& 3}e] WS HA3tdc).
wao] 49t wiae zhe}l #HAMHE-A 7] (color image
analyzer, Q520, Cambridge)-& o]4-3le] 7tz 2l9]
217 2mm o|Are] GST-P <4 2 A M3 focigth
nodules?] 49} WAL 1cm? $o.8 AAtsigct®
2 E=ellA focie FHe AAzAE ghusA
oA ford FH AFZAC] HFAFHA ol
3A 7 28 HAE 23led, noduled F99
HAarz g shibaley vlAe] F9ol] Agxz]e] 3
M=ol F9lo 4z A7) FAsHA Fie]
S HAE Wik
ey x| siebs gM—7F AW GST-P A4
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Text-Fig. 2. Mean body weight changes.

foci®} nodules®] ¥ EE #<alslz] 4s)A avidin
biotin peroxidase complex(ABC)#-& o]-&38lo] o
A& 319k (Ogiso %, 1985). Rabbit-anti-GST-P
antibody(12F &3} vharel Agig Jp-2y
] Fagtew, 0.01M phophate buffered sa-
line2. 2 3}3E 108} 3]43%F ¥ bovine serum al-
bumin®] 1%7} H=E Hriste] YAEH shHA
A}-4-5k93c}. Biotin-labeled goat anti-rabbit IgG(2x}
&A) 2k ABC(Vectastain Elite ABC kit, PK 6101,
Vector Laboratories) & AH&-3}¢ich zlebd =214
#e] FepHg xyleneo 2 sy, A 4T
A& A2, moisture chamberel| 4] v] Eo] up-$-2-
Zol7) $13) A4 goat A (1 : 5314 ;5 0.01 M, PBS,
pH 7.4) 2 2 blockingA| %1 i, rabbit anti-GST-P-an-
tibody(1 : 60003]41), biotin labled goat anti-rabbit
[gG(1 : 40003]4), avidin biotin peroxidase comp-
lex(ABC) #2]#42 A, H:0, 0.02% diamino-
benzidine(0.2 M tris buffer, pH 7.6) <] incubation
AlA AMuke-g 907 ¥ hematoxylin®.® &
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AAsled Fetain)|gor Fasigcl

#H A4—3 2309 H A foci®} nodules]
EEE #U37) Hal A Perl'sil-g o) 431 o4&
stdch & z24dHe] A} PE xyleneo 2 A7
St <hAA dEAAE AH Ao 4587 2%
potassium ferrocyanide®} 2% AN Sef E&3
Aol A WAl ¥ safranine o & & o A sled
st dn|R o3 Pakslgich?

Azel FAIXE—AEZ AL two-tailed t-testE
o] gt izt vlm, EAsiych A 2 o
3to] F3) 5%(p<0.05), 1%(p<<0.01) ¥ 0.1%(p<
0.001) 9] FFellA Foj4de HAskc)

g2 o

HMBSHS—24t F2E42) DENAE T8 5 A
1, 2,379 AFol MA3F] Frtsicirt 15554 wl
ZA F7sl7] Al2bele) 3, salined Foidt Al 43S
AEH o2 AFo] F7pstsdch(Text-Fig. 2).
DENA FoJ ¥ 2-AAFE §o9% A 1723 A 25
AFel Z7he A9 BolA] Uy} 67% 7HHE
AE A Al7]Q) Al-MNA] A 3FFRE AA s}
A AFFLE Rolthrh A 4FARE 3 E5 i
22y 2-AAFE Fo33hA] e Al 37 g 2EQ
A4 2 717l AFY AaE g9 o
Aot (Text-Fig. 2).
Zte] FAHH|— ) Fol) D 2ke) FAule) glojA] @
&2 B 2-AAF(0.02%) & Fo& A 13 2 A
23F-0) A 373} Al 47 v)sled E} A X3 T34}
(p<0.001). H-& Foigt A 177} Fodala] @& A2
T4 244 AdA=A sl (Table 1).
St e HolA AH -7t 2 EUADENAE
Foigt § wholEal Bl 2-AAFE it A 13

Table 1. Final Body Weight and Liver/Body Weight Ratio

Group Final liver weight(g) Final BW. (g) Liver/B.W. ratio (%)
Group 1 16.15+ 1.50*** 21039+ 527 7.67+ 0.63***
Group 2 16.02+ 2.58*** 225.19+ 15.77 7.09% 0.81***
Group 3 9.14+ 1.02 229.36+ 1747 3.98% 0.22
Group 4 10.12+ 201 24524+ 20.12 3.78+0.14

value: mean* SD, B.W.: body weight

***. Significantly different from group 3 and group 4 (p<<0.001)
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Fig. 1. GST-P positive hyperplastic nodules induced
by diethylnitrosamine (DENA) as an initiator
and promoted by 2-acetylaminofluorene (2-
AAF) for 4 weeks in partially hepatectomized
rat. Avidine-biotin complex (ABC) X 40.

A 272 AAMA Y RN A B G2 5wy 24
Z A (hyperplastic nodule) & $2to.2 el &= g)
3L, A7 2~3mm Z=7)2] AA-| s 7kRo)
gz A B} (Fig 8).

g FAY A 17 AL A 2ol nlshe
AL Ha Uz, A A 7o) Mdne
TEd e, Ao s 239 e wodch A3
T3 2T A 479 74 e wge
FALAE A £ gl

A1 A 234 gag GST-P SR A
(GST-P positive lesions) ¢} 8§ ¥ A (iron-resi-
stant lesions) ] 33} #v}RH 4274 44 H &
E g4 2% wae} ulwgk As), GST-P A
nodulest FHAFAZA I FA 7 Tl dFo
nodules®] Z7]7} clefatA] Jebgon], 7+ Al
thtreg Al sle 7ol BAHAYL, olalgt
Had dE5dH osled e A AA dsled
H & E 443 vlus) & o, H & E 98¥c}
YR AL T35t Faslo] 7o) Lo]sigich

Fig. 2. Same as Fig. 1. Serial section to that of Fig.
1. H & E x40.

(Fig. 1, 2).

A A% nodules W9 AEEL gy A
TRt d= o] TAFHA Y 93] HE
Ak 7o) ot nodulesd] F3te, 4 Ho] 4
HZ e 2AE BAY U F99 AgzA
I = Ax AE TR 4 AcK(Fig 3,4).
ZAAdwc of 2 wWaql AYA fociell 4, GST-P
FA fociz AA2A| T PAE WY P2 4
Ao, A AF fociv PAS HYgs] FEY 4
UL, FHe) 7P focix! ¢ E H&E Ao
2% focish wlsgt HE 2 F9 Az AL
TEZ + AN (Fig.5,6,7).

SALE U S0 9} X7} AR o) 712
lem®3 24 A4 3 2429 59} A (mmd) &
Table 29} 7t}

DENA Foi% 2-AAF9} g Foig A 17 o
g Fol3lA] ¢ A 2T DENATHS 533 4] 3
w7ke] Aoy WAel] glojd fejxlr) Q1A
Ack(p<<0.001). A9 F& A3FEH 41, 2
T& vl of WAge e dzie)
2388 7 ZAV A9 vy Antg ey

Z e
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Fig. 3. Iron-resistant hyperplastic nodules induced by Fig. 4. Same as Fig. 3. Serial scetion to that of Fig.

DENA and promoted by 2-AAF in partially 3.H & E xX40.
hepatectomized rat. Prussian blue X40.

Fig. 5. Iron-resistant foci induced by DENA in par- Fig. 6. Same as Fig. 5. Serial section to that of Fig.
tially hepatectomized rat. Prussian blue x40. 5. H & E X40.
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Fig. 7. GST-P positive foci induced by DENA in par-

Fig. 8. Gross finding of multiple hyperplastic nodules.
tially hepatectomized rat. ABC X 40.

DENA and 2-AAF treatment in partially he-
patectomized rat.

Table 2 Number and Total Area of Glutathione S-Transferase Placental Form Positive and Iron-resistant Foci,
and Nodules in Rat Liver

Group & Treatment Total area (m?’/cm® of Total area (mm?/cm?)of
No. of rat GST-P foci and nodules tron-resistant foci and nodules
initial final No/fem? area(mm?/cm?) No/cm? area(mm?/cm?)
Group 1
DENA—2-AFF 9.54 60.5*** 11.77 48.15*
+iron dextran 12 8 +4.58 +6.09 + 4.69 + 10.8***
Group 2 13.22 53.89%**
DENA-—2-AAF 12 8 +4.28 + 1251 — —
Group 3 11.66 0.9 0.72 0.52**
DENA—>basal diet 12 12 +4.19 +0.32 + 431 +0.11
+iron dextran
Group 4

Saline—basal diet 12 12 — -

Each value is the meant SD.

* @ Significantly different from GST-P positive lesoin of group 1 (p<{0.05).
** @ Significantly different from GST-P positive lesion of group 2 (p<<0.01).
***: Significantly different from group 3 (p<0.001).
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(Table 2). o121 Axhe Al 1, 279 HAaEe] A2
S WA Wy Az WY )
) 2Zol vls] HA velhd ¢ leBg Wi e
2 w7} gl F99A AL kA ekt

e 59 A 17 AL 5314 ¢S A 2T
Zrolle ZA1A A9 "AH sleid frelAde] AAe)
7)ot} HF oo o3 AP AN} fle
Ao 2 qlAe) Hcrk(Table 2). A 1ol HA Y}
GST-Poll that 348 1% mAde] A2 2=} 22
o] E 44 AN-E e v £ U
o}, Ztzbe] A& M s H& E G428 3t
z} el Wate] F 7l A e H &
E A3 vimgeasn, x5 Yo GST-PSA
WAE 7hgA o2 v kel &) GST-P A W4t
AN} Warc o FAsHA gue] 44 =Hdd
(Fig. 1,2,3,4,5 and 6). Al 17¢lA rddA el A
b4 nodules®] HA-& wias] £ w), GST-P ¥4
nodules-& 3 A3} nodulesel H]3ted nodulesd] &
dAo] FAA UA A ebgeh(p<0.05).

A 3N T GST-P 4l n]sfe] U Aol 23]
A48 APA fociel WA FoA A ke
(p<0.01)(Table 2), ZxTFQ A 4FolMe g2
Erbx) 224 byl ofs) Ak ety A
Z 9l oud WiAx FAY  Uch

o #H

Fore o] WA AMAM WA o] E0]
dAse] g3, o] F o) Bel 7|2E Fol HiE
AT e AN E B ATt o] FoAl AR
A o) s ok

thdA o] 2ol Tato] gxjoll whe} bk A<
sfo]l® Mo)x 9led §t(initiation) 3} &4 (pro-
motion) F4-& #A to] A Frhe 2544 0] 2%
7} ol gt o] Fo) o AgsHE 2E AAHE 3
8 3} %) (progression) .2 B ZHsjo|ch!” Zvt
z]:2-& 2544 7} (two-stage concept) 3} £F.2. 2.2
AsiA ] Ade A, /4, 3 % A
e Edshes 394 HAo) FFe) wAlS AWE
) glolA dubge 2 QA s a9}, ol ab g
wQtE Aol ARl FHgste] Fxo] WS o2
e w7t A Ao, HAHAHL Al
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=

d &9 e 717tEet AAH FHAbed 2H4-813]
2 sl o) Al g x99A, olF A
EFEo] 7tdHer #A . FANLE = A
ojr], A&t i, EH3H AEFe] TS
o2 AgHes wad ks vl i HA
O]E}-‘ZS)

B, 7P AR Sl B HEEAES
ojg] hAlzhe-& SFale] AR wiAe] ¥
242 upe] FE F8 7|Ho2H ol 7
ol obgtAl B AAES VI st o} AL E
Z opZOiAbA B4l F8.§ 9¢& s, 1t
Ao 4ol wedsle] Faehe Ao el A Uct?

ouir o 2 oFEAlA A4 A 14 (phase 1) 3}
A 24 (phase 2) 2.2 wrolzxisd], & 142 A3}
Ak uk-g-o} Zhubg-of o te] oFE-2| #Ae
BAY AL(BAHFAES)Eol et A 24
A gure(conjugation) o] TAE FA(EEAS &
4 EE HERAL) Sl Bk, ol A4E F
ofli= %4 ¥ (lactic acid conjugation) o]} gluta-
thione Z3hHgo2 8 wx gloh?

717ke] Aokl tol e dutd e g A 149 B4
£ dasged, d7)d 3k £ F AdEEE
AA3s)7] $18F 2.2 glucose-6-phosphatase, tryp-
topan oxygenase, adenosine triphosphatase %-°|
oz, A 2ae] Eae FUiEe WdEAS e
vl Eahsd] HBojsly, N E2H o]4E 5 v &
423 epoxide hydrolase, y-GTP, GST $-o] glth®

%3], v-GTP2} GST-P &4E AU A2
el 23] F8% d& s vk GEYHAA F
N % 283} glutathione Aiur-ee ZE9 o4F
2olA] whshe BAARAR QlEtel 7| ekt
Azsi A FAHE T Sl AYAAEEY A F
o] ghc}?

u}2}A] glutathione A &Ae 383 i)
SRl A FAEw, A ABEL2A BAe] A
FEo] wol &4 itk y-GTP= olv|iAbe]
ANEFFo Bojgria PelAm 9lont, °FE9 F
23 =729 sl mercapturic acid A7
Zo|M GSTe} 2|3t glutathione ZAgHA A y-glu-
tamyl7| & FHo| A|7|EE o] AAw GEHALA
22 B 4 9ok y-GTPE AN M Zedle
7o) EafstA] ekont, aHH wekaAle] AdHa

b s
12\
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oA AdEA Lyl #Hoh? gy y-GTPE 3
At=A Q] butylated hydroxyanisde(BHA), butyla-
ted hydroxytoluene(BHT) % ethionine g oA
dle HebHast T35 fEsEo] Ay gy
o] TYEEE HolAdo] BA7} Ha glep®

GST &4 5 2 =T Aok HA4L A
A FaA2 o] 83k GST-P(elMbs) &4+ DENAE
T8t 2-AAFE 457 Fo8 Al 1P M e 28
DENATHS §FoI3F A 379 Aol AH3}A
W= o] dyzasisha yhe g Foe] H
At =3, GST-Pv y-GTPE wetAl-& 7 Ys)7)
o3 gaisiAlal BHT, BHA, ethionine 59
EAFAA oz H]EolH ukgo] osl7] wlFel A
PHAE HEshed AHgsioh®

B, ArHa HAS A% AHelE o)y &
a9k ol27), Williamset Yamamoto® 7} B.&
A Aghgo] ook B =Rl x sehyo g Tieks
A F HE s Foid An F99 YA+
I Eo = Ho] g vide)] Ao Mde A
o]l A=A ko, hHsHAl Al 23} s}x]
W el o] FollA Ho] FAHT gl Aol
A= g e, Wil Kupffer's celle @e H&
FR3tz ek oleidt Hioi] He] HA x|
dv Yo ge Mgl A MAgshe dalal
ferritins} i z]o] Pzbak 4= gl=d] A Aol A
ferritino] ZtAdhe A FRACE Wo) e
ferritin 2}3)7} A& 5 5 e 449 5 7}
A2 g7s 2 4 vk 24 ferritine] 7343}
gl A Brke FaAY Wi i Zon
Bzt AAF b Ee) A waatel 9] ferri-
tin®] A, YA aold distei v @e o
77} - Qs

Rao 0] peroxisome proliferatorel] &j&] &
=8 Mg shdshed Hxjgso] ZHAE ¢
FTo2 AYITE oS A3 Jehdrlw FAs}
Ak & Aol H F AHEE o] 43 Hguiio
HA) A A g o) wAo] GST-P kA 2o
Aol vlgtel FoFA focidlde oF 57%, FFA
nodulesoll 4] 795% A =2 HA AY=Ee] Rac £o)
FAR A vl AHRE o) Hohis HAYe
AP A2 A 5L GST-Pol] wlste] 2943k
Ao Yzgle)

£ Aol A AL Y AEFY 3§
vl H A3 A fociellA Bohs A
noduleso] 4] WA g o=Hr HAY £ e
Re2 Azt=|z|nt wkqtido] v]efglt Bl 7o)
v 277l UGBS AN 93 A E2
#3A] %L ez APk F A APwire
GST-PA o] dxg v slged, ¥ A3
WAzt #24 dA @A Jebds, =3 DENAZ
A4S FHER F 2-AAFE HetEAS sl HE £
o A 179 ML nodulesell = B|E 21313
e AT UAE WA FHe Az
PAZE BAEA FHe) Haugle Ao sl
DENAZ <+& #43 F 4317 2534 e
FAE A 3Tl T4 A4z QA4S g
3 7HE § e foci® VAV 42 ek,
T3 focidAzte H & E g40z 7Had
T Ade FEe ¥k £Fo)ck 22y} GST-P
FAHAE A 1E B olle} A 3FAME F9
AR} gAs o) Huglel M g o
v H & E g4 A] el 8lios vlxsE A
Be FEZ WAE Y377} folsknh

o]4e] AwE FgART o] UgtEAle)
sle] f2g HWAE A3 A EL GST-P
FAAWAIE A M anc o W3tsln wgualgl
AR e & 5 Aed, A o) ol o
25 A4 F e A7lEg "8 wE A7)
AdH2E A4 4 gk Aadch

g £

3HerE- el ojs) WAYR P o] TrolA] HepwA
(preneoplastic lesions) & 734 3}7] 1% 2] % (ma-
rker) 24 glutathione S-transferase placental form
(GST-P)% A #3}5(iron-resistant activity) & )
waf Fozd A AMgse] Ahdi AL 99
83 AR7} H=2] dolrgton], g e
ATE A

L AE 5% A 173 L Foslx] e A2
Titelle SA A "l loix felAde) R
A st}

2. A 17l A kg A2 "4 nodulesel] ot
HHE vwg 27, A A& nodulesel F wAo]
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GST-P}A nodules®] ®A B} §o14 QA Wty om, 7919 YAz A7 H&sHA] 47

(p<0.05), A 3TNXE GST-Pe}A focid wv]3he] o w49 7o) ojEgort, GST-PUYA foci

A A8} focioll 215k HA- o] F-A Al FsheH(p<O. (GST-P positive foci) & o]l 2 focid#etx

01). Zolo] HabzA st A7t Patsle] APA focid]
3. A 37l Aol & A=A HGA foci= 7o) Bolaleich.

H & E g8z 7% AYA focigh w53l

00000 OGO O S S
zg2a%

g 6229 Fischer 344 =& 47/)F o2 o] X @)A1 diethylnitrosamine A 1,2, 33l B7h&E 747}
A% kgwd 200 mge 13 FAEla®, A 4Tole Azid Ad4s B7pE 18 Fosiglon, 7b wste] F5& 93
A8 A] 35330 7] oF 67%S BEAA ok A 1,272 AFANA £ A 254E] 2-acetylaminofluorene(2-AAF) 8
g 0.02%7F A Aol 4577 Felstdz, Al 3T HERFQ A4Fole 71EAERS F9sad AL3Ee A
A el AL st A1PE R 250 iron dextrang A 100g7 0.125 mge F 33 32 FoIgtd 1, APER
Fo] BE Y8 BAstd, vAAZ TAY F dibHe 2AFEE HEQIh M4 AMS 994 glutathion S-
transferase placental form(GST-P)ell thgt A z233}2 d43l Perl'syol] ot ML 3 &, FI¢ 24%
4215t hematoxylin & eosin A 743} v W 7, Be}h spARA7)2 Wae WAL Aslsle] SA 2L
st

£ A7 A= A AE noduleo] F94 HARAN AP oA x PEF HHE FHE 5 sldert GST-
P<}4 noduledl] w]shed #AlskA] o, =3 HAE focie F99 A2 AL HEskA] kol HAe] 41
srorsl wbeoll, GST-PA noduled B8 focish -8 2 HA7x s F9lo A4zt g8t #2328 5 Ak
7he] HAlel g WA WAulmE M AshEisel WAo] GST-Peky Wae 4R} §o4 A ¥ (p<0.01).
ojzla] Ak g HAshedle GST-PoRAd Wi o 7Jde] H Aayrd 23 F4yuct o =igsta dand
AE7) He 2402 YHEgc
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