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Ethanol°] 3’-Methyl-4-dimethylaminoazobenzenee]] 2]}
FUSE WA P B A G

dadttm oo} daletmal

GaY YES . [AY - ¥R - 0|7 H

M 3

A gl dayel e A2 dgalE o
it gl Eeo] sl o) Fa WAl Azl wiad a2
+ heba 2] FRoll wel 2]} glon], wolao) Fod
B35 925 Ao A E d8E dEdhs o
AAA] Al g i obe) W fFof A alof 2 oA =
v phenobarbital® o] Al L8] cfalel] 845
£ oFEel i Ae|n, Lunzle] oa} i) sfe]s)
7l Fhi Ao WEFo Alale o Feo 2] 7)o
we} gh 4 g chedatA WAz ez e
b7, Ethanol& b4 el 4] dals] & B ] o
wEA Fod 2] 7|2} 7] 7he]] mhe} b Fof| v A& of ghe)

2o, 7|&8] AYH dF7 23] 9oy ethanole|
Sapbotallol 2] g WA el o)A Ao YA o
£ AMNE o] wlFo g SEgcpn

ghebiabs] = azo €822 YE£9 3 -methyl-4-dime-
thyl-aminoazobenzene (3 -Me-DAB)2] 5o 4] el
+ T8 ¥l oval celle] F4) 2} 7ha Ee] npz4
74 (hyperplastic nodule) 34 =l cholangiofibrois
o sich 2 F SFA4dL gl zahde] wHahyu
2 #H4=]ln glen, oval cellE43 cholangiofi-
brosist: W4 2etFs] Agtuives FAH=
GAEHEIE 2} o) 8 dh F2 ol 22 ehE o4l
ol ©HE F Aelol Ao s 2=+ widhEo

A 0199049 74 259, Aaf<el ;1990 119 219
T Mg T AlRF 1M, $EHYE 120-752

dAchtta o) ol Welgadd, o s g
£ e dtu)e 19889 E g Eale o Fu) o
o HE,

£43 A5 oz Ylshe shEae] g 7} o)a 3
ShA] gdeprem,

2B £ dFe fFe ZFug sedelalql
F-Me-DABZ o5 =+ ethanold} 7 Fo g wf W
el 7le] ¥ Eo] bromodeoxyuridine (BrdU)
& o)E ¢ Y aa g H 84 A 258t
HAAHE Alfsl= 24 3-Me-DABo| 2§} zlals way
shAlefl 4 el #HElEe) 218 Fddln, olie
T1ef] 8] A] = ethanol®] o 868 stoly ) 4] 4 spgic),

ME 3 Uy
1 dgidz

1) dHESE Y552+ 4% 180g W22 Spra-
gue-Dawley 494 108=}2]§F A18slgen, o5&
Al ERAER 1097 ol vl 454 Fol] & Ade
aha o,

2) WET AYEEE o5 A AEFeE Jr
o 4¥F 443t

4T TF T 135 165 195

Y Y Y Y TTTYT
I R I ES ]tzln}al}
EFrird FEAFs Lraday Eh -
Ila (23’ —Me—DAB (9a}e])
Y TYTTY
b _;.-':J-.-‘;!-:n (12=}2])
B A |
Mla (9=}h2])
TTYTTYZTTTTY
b }EJE (12=}2))
T B .
LA Taued | azshe)
IV Ethanol (21%}2])

TV EAA71(4,7,10,13, 16501 = 3ute] 4.
1850l = ole] € =4
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2. &E 9y

1) S50 Wy e ek ae 57 T
2} 3 d)e]l 3-Me-DABS ALi-dlgl ov], o] F A5k 44
sof %2 w9l Fo AYEE T 1kgd S0me
nasogastric tube® 58k 190 1804 11 2 M+ 4
Egol 45, T3 =& 1057 F #sich. Ethanol 5+
Fof|= absolute ethanolsd #F lkge 2g9 naso-
gastric tubed E3led 19 184 Fofslgles, llet
ol 3 MeDABS}7} Bt H 548, llla ¥ MbT
ol 3-Me-DAB Feist F4lol, z2ln Hlc Fele
3. Me-DAB §ed 7|7} o $4F A7|7E Fak 754
e} A [VFells #4972kl A ethanolitE F
slela, A [ 72 T4 da2Fez dsich

2) Zhe| gurE{el == &% A . Ether =13l sl 4
HEREE A4 F 2HE 23] 0—40EH FE
) Fed ™ mee} 200 mge] BrdUE 5% Zxv -#8 500
mlel &4 8le] $yefEele] FUstnct, 4F8 A=
2% Fale] wyelz Zagkalny, g4, L
58 AH4 3~4 pme] 4523 2HE F 60TAA
124174 2gdisichst xyleneo2 shetd& A7 #3
phosphate buffered saline (PBS)2.2 4 8t%ch <
4xe] Ui qlvbag] Z=Aehy HEE I HT
hematoxylin-eosin (H-E)&d 4, =4 =l el A HE W
| 13} periodic acid Schiff 4=} 472 A=F &
7] 2% Masson's trichrome 4§ Al #3sih

3) BrdU Ex|MZ Y4 % HX|X|$(labelling in-
dex)AbE @ ei4algie] U¥E IN HCIZ 37Cel4 20
w7l 7hBa] )72 0.05% proteinase type VII (Sig-
ma)z} 2043k 2] 3 periodic acidel 15530 44
7] che 2 Sastn A4 4P A 0L B
Fetgeh, 2% 4Algos 5082 2 4H & BrdU
(Dako)zt 164] 7}, biotinylated goat antimouse IgG
sk 147k, avidin-biotin peroxidase complex (ABC)
of] 2417k Sof pellz 9b34]7] 2 PBSE A¥ 4 o
0.03% 3.3'-diaminobenzidine®t H,0.2 #4475
hematoxyline 2 o) 2o 4 dfe] 3eld o] 7 slel 4 P4
Fhad =,

A o 2 JEE 7 4ol 3t HHE TA
s 42 3007] 2 o] BrdUs| £ % 425 4o
o i Y§-& BrdU E2 742 Astgon, o|e{f HA

z) 5w Ee] B4 8] ool Xitest® A3

= =}
1. 2te| QigbE{el =X 65 A

A zF (1) elde H7IZHE Edle] TR EEe
al el wigle o 2lglen, MEZAE FalF
At 224 WA s 21914k 1a), Ethanol &%
AF(IV)el e 44712k Aasel we} Ao F
A Ake} whehzba| A (THV) 5 2] A5tz 3taks]
ok gk 2 i sk o) F4)4 Habe giglch
7 Me-DAB5H= 5o 73} ethanol # & Fof F(1I =
el A dee] ztole glovt Fof 27|58 7HAZ
8] F|alel Aage] matslglony, 4FFo I FEHE
oval celle] 24 (212 2a), #5444 (414 3a), 49
2] Z4)3} cholangiofibrosis (413 4a)8] 47| ¢
B A FEelH pasgick(Table 1),

Oval cell?] 4|3 B3 AZEFHL F2 AY 77
aks] gl ewl, [[a(3-Me-DABeLE5Fo & =4, Ib
(3" Me-DAB th5%4] £ =4h) o [Mla(3-MeDAB %
ethanol 54| 5o] F =4H Folld vlaa F& €EF
wal wbd ulmA 5b7] 3} ethanold T #& llc
(3.Me-DAB 5o F ethanol F<i) = Ib(3-Me-
DAB % ethanol 4] %o F =4 TelHe vz
=i

o] B4 3-Me-DAB §of7|2ke] 42 of & Hajs|
Heo1}l Bl Folle oval cell 242 95 580
Aut gatslgln HEAHAE Ade £71 hadbd A
377} 278 7t2 welc), Cholangiofibrosise
3'-Me-DAB 5o 5 FuHil Fof =44 b3 3"-Me-
DAB % ethanol & 10577 Fo3la 2 o Fel=
ethanold A4 Foflgin] IMlcFeld vlamd w@iks
o, 4 a5 o2 obFo] A FEoH AF Tl
s g=,

3. Me-DABS £}%52 g =& ethanold} 54l Fof
e 717 F =AT AY FE5(1la % Ma)edME ol
7| g uh} 7hebuie] glslch Ibist MicEel s+ Al
13, 16 o 195 =44 555 F = 1otelels s
wulo] PAsgon], o5& 25 G EelF o
eleb(Aba 5a), 3-Me-DABEo{F ethanol® £
MeFels e ool glglen, 3-Me-DAB7} etha-
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nolw 1053k F-4lof Sodqh Fro =4 F&(1b)F
ofl A= 195 1ufz]olAgl Zhete] 4hl &9l o} Table
1}, elin® gk7] 2} ethanol& 5o §F 7 $-ol & Zhabubay
o] @l #| %} ethanold webd Fod7|zk 2 ofz} o
Fole A7lHes Fodgt Hfole Hdd o) ote
Whafof o gk-g w3 A] gdakel,

2. BrdU Ex| 4| Zof| 28 9o XX 885 A A

A2 gea fay BrdU £a)42+ ale] 724
8 AP 4E dglon, o2 BANEFY 4+ Uy
7123 o] FFel whel B 2ol § nyel,

1) ZHIZ © A4 23 (1) b 29 BrdU $2] 24

AL 34 = HE 94y
" (a)% BrdUell si4t " == ghet
N0 A @At (b), BrdUst g4
e BAZE AL § 4 gle,

AR 2. Oval cell 242) H-E 9447 (a) % [a? (3"MeDAB Rej7| b5 =41 % b (107} 3-Me-DAB %7}
Byt ¥ =49 BrdUel ¢} sl =205 Q442 (b9 o). bS] oval cell =& adol v she] Y4l

& 42 BrdU ZA A £4 w9,
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R FEEER?
'E 494 (a) o BrdUs{ o} ¢} =l
za A JALA(D), HEA
Ax el A chel BrdUsb £
d DAL (BHAE)§ ¥ 4 9l

.+ 4 Ak 4. Cholangiofibrosiss| H-E
& ¢ d4(a) 9 BrdUs| g Ho2
e Atiats J4a7 (b), Cholan
"o N giofibrosise] A EE Fol o}
3 ‘R 47} BrdUsel H7]3 #g 29,

Table 1. lucidence of development of proliferative nepatic lesions

lla b lc Ila Hib e
Total number of rats 9 12 12 9 12 12
Owal cell proliferation 6 (66.7) 8 (66.7) 4 (33.3) 7177.8) 3(25.0) 5 (41.8)
Hyperplastic nodule 4 [44.4) 5 (41.6) 2(16.7) 31(33.3) 2(16.7) 3(25.0)
Cholangiofibrosis 2(22.2) 4133.3) 1( &.3) 1(11.1) 2 (16.7) 3(25.0)
Hepatic carcinoma 0 3 (25.0) 0 0 11 8.3) 3(25.0)

[ ] ¢ percentof total number of rats
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9 ot

&
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= 0.40+0.282]3iek(~k2] 1b), 3-Me-DAB%o] 77}
Fol 24 Hadol 4 & 450 0.57, 75« 2.43, 10=
ol 4.732.2 A FoHHF 2.58+1.87) dlgdend, of
=7 T Fa 137, 165 9 1950 mabgl [IhTo|
M " 0.61+0.30=2 zhtstEop<0.05, 3-
Me-DAB#} ethanold #8% o4l 7 Sof s Feof7|z}
T =4 a e+ 3.57+1.388 =r)slsdiciz} &
o Jofl £4H4E IIbFoll M= 0.68+0.3622 =olzic}
(p<0.05) (Table 2),

2) Oval cell : Oval cell2| BrdU %= 7<= 3".Me-
DAB &5 F«7|7F F(1la) M7 11.41+3.208 27}
st ehet 2 FdSgt F (b ol 4.48+3.778 22
st esd (p<0.05) (4} 2b 9 2¢), ethanol® = &%
et e, Ila, ITIb % [lc7oll 4= 3.79+2.33~5. 03+
3.562 2 [Ib#7} v)slge}(Table 2),

3) ZHIZE DSAUFY | AW TR 2] BrdU Z7
A= 3-Me-DAB ©15-50d9] 2% Eo 77k 2(1la)
ol 4.37£1.09¢|51 Ze] Feod H(IIh)ell = 5,174+0.91
o]glen] (4bal 3b), 3-Me-DAB3} ethanol 54 o
g Afelm Fod7) 7k 2 (1a)lel] 7.13+0.94H 5 Fo
Filllbjell = 2 # 8 12.36+2.542 3 7} 3t of (p<
0.05)7hH 298] A AHE HzEEdtmoz u]s)jd
Hel W& o + 2lgdeh

4) Cholangiofibrosis % ST MIZESAE © Cho-
langiofibrosis& 48l # 22 BrdU 32 <x

:

A et

é
%3‘5 j

a
‘:_J

s
F‘ga
- % il
TE

o
[ ]
o
&

-'.I - B
t-"‘.';t.l:-;.l.' e

2
&

£

'3

' . AME B, siatals] s ZebEe HE
FLWEAL 4 (a) o BrdUol o ojeiz
W, algialy A () eldzE
" Fole BrdU £4 27} 45
e e AE 2,

3-Me-DAB 515-%4 7|7k F(11a)8.25+0, 19.2.4] w4
27|58 4 T4 e Py s o 4 goloex
(213l 4b), Fof & (bl 11,2941 442 2] 2] 9]
F7leled w|rled=ig] Hohdle 8 Gelybch Ethanol
oll 2|3} cholangiofibrosis T4 4] 28] Z4&% ol
7 flgeh s zetEe) T4z E s
o datgle] 3 17227094 21.7) 9 BrdU %= =
5 23 ch(Abal 5b),

L #

shaburatale] 287 He 3 shaba B4 oja} ook
sheb®, 2 Alglel 4 ALE3 3-Me-DAB2] 2 S = 71
A Eo] A e abel = Bl A7) Fabe] Al Bl o] s o}
°of Elcha stef A Uk, o] gl lab o A=Y
FAFH ohabslA 2 SERW S| F 4o 98] o] o] x]
o, HelE ez 3.Me-DABS o] 4]0 SERe =4
o] RHElcta e wloba B cfaha)7)e &4 ghAdol 3}
7o d¥H4E JA458e dte 32 aakgs)
phenobarbital2]| w852 #3lcd= b, 2y
2.5 phenobarbital§ 27]e] Fofdlwd 2ld 4do] s
S| 3 7)ol Fol shyd o} o] 2ohslckn Bl whaks)
o Tk 2ol oje} 3 aba A A sa] gdopen,

¥ Aol e 224 7154 F449] ethanold 717}
= ¥ Foiile] walalr) diabss wale s el



v
1.11£0.48
NSL
MSL
MSL
MSL

1.09£0.98
4,2422.40
6.90+2.31

Ile

13.4422.16
20.2824.04

b

0.68+0,36%

4.02£2.50
12.36£2.54%
10.42£0.15
27.01%

M5L

Ila
3,57¢1.38™
£93x3.56
7.130.94

1.55%

N5L

flc

1.77£0.57

3,79£2.33

5.97+0,29
13.04%

b
0.61+0.30%
4.4823.77™
5.17+091

11.29£1.44

21.38£2.30

Table 2. Labelling index of bromodeoxyuridine labelled cells
* : Only single lesion is present.

Ila
2.58+1.870
11.41£3.29
4.37=1.09
8.25t0.19™
MSL

0.40:0.28
MESL
MSL
NSL
MNSL
MSL : No such lesion,

Hepatocyles

Hy perplastic nodules
Cholangiofibrosis
Hepatic carcinoma

Oval cells

Values are mean (%) £ 5.0,

—ci g 2l el a] =) © A259 A 1 E 1891

wf ol® A nlale] ofwal Walsalg opunz} s
o], weld Eof7) 7t 3 E=E FofFE Feitl ethanol
& Eedd} [lla, 1Ib 2 llc7e] 2 2k 2 stz
A, cholangiofibrosis @ ot 4e] ot A =3l
v} wiakd] Eodr)7ka ol &£ 25 ethanold Fo ¥
Hlestoll 4= 2efdl Eaprt gisich Ethanol®] zk&4
2 Qog)e 7|He) D AFEE Lyl w3 Fod A
3} A7|7F Eod 4] A2 o2 ez gheiA Yo, F
A% 3 o 2 ethanol®} phenobarbital& 5717k 54
of #}ed ethanole] 712 2 2 phenobarbital®] of A
M3 = ethanolel F4F7t FAEH cyto-
chrome P reductase?] $4& 7F£417]7] wfEell
phenobarbitale] £4e] 2|gs s e|sh= HHE eth-
anolg %7]7k Sof dhyl obEaa} A42] P4do] FA1H
o] E4)%o%l phenobarbitale] £4le| #ebdcty
of o]zl dTHEINEE £ AgAste} vlma] L,
ethanold weha Fof gl Ealef =5 Fofut Foith 7
% ethanole] websel clalg aladA)# 259 €%
4.8 7}a) ScapabEs) YA Ao e A
w3} obdl Ao] oM E L, ethanold #4717 F% A
§-o) 3= ethanolo] <HEeial Ea9 F45 FalAA T
= upela]g] H4e] 23 EE deg A

A#H zlete] FHeluwle 2 AR YHERE 7
A L2 o|BANE, gval cellE4], AL FHF4A
# cholangiofibrosisSe] #|&sle] geb*o, ¢l T
weba o] 27|00 S8 AT oY duize W
obAlell 2)af ZellslE wdlo]Auk 7l 4ql HaglA] =
L oalolbd] ol & 251 Folm v]rjd ez A
w glal =)= whaal v} glew, oval celle] FAjol 2o
HAE 2 7|4, 7ebibdzle] A Eol HEt =gke]
gpsinaz-2 gz A A" 1) cholangiofibrosisel] #Hdldd
5 FFAzdgde pAEgEs gl cholan-
giofibrosist WA M TET BAGlE YHos
W7E 3 Qe o B3} oval cellshe] Al o}
e e I 1 e

B Aao] e HAgtuinle 3 Artsl= W Ee] oy
A8l o M5 Fuisly] Heled 7 S T AR
Lo 2ALe BAsle] 2EHes sl Thebatel
PHE Awuwskeh, & o Tl 85 BrdU 2442
Aawme Aol BrdU § Fol4 3 2o T =
22 w32 o|dele] sidza|g=es BrdU E34

: Different by p < 0.05 from group lla.
. Different by p < 0,05 from group Illa.
: Different by p < 0,05 from the other groups.

(2)
(4]
(6]

Different by p < 0.05 from group lla.
. Different by p < 0.05 from groups 1ib and llc.

. Different by p < 0.05 fram group L.

(1)
(3)
15)
(7]

. Different by p < 0.05 from group l.

— 26 —
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FE A5 wbdelo, FEAYME e
BrdU§ S« 74 T ohiel BrdU £2]4 % 3
A2 ] g5l AZktart Ho rlegFes gl sy
shepa] MG A8 4 917] of-Fel autoradiogra-
phy, flow cytometry % Ki 6734 o| 242 slalg I
84 4 glcls Azhs]glcl

whelal] & o5 =t ethanolst 4« Fd4F A4 &
o 7|7k Folle FHLE4 BrdU 22 =7} Ha 7}
dtelrh o FA] ol F4 3 Aidle A A2
A Ll vgl XA Bged, o]He 54
g Y45 g A2 o|H Al H21YE
aH o g rhd gl Hilele £43a Aaslch Oval
celle] HFelx wabs Fo2|3} Fellv B2 7]
11.419| b7} Fof FaAFolle FHidhe £7de)gla
ol & 4 e e +3F 24 oval celle] F4& ¥
Foje] of 8k whis wuo]n of mA 5 8] 2lrlEal ey
& 7ha wwlo s ArntEgc), FhslRe niEA|zdde
A 2| FA g7 iakal] Fof 7)o} FolFa] Fef
HE E7hehe 4745 B B4 AAL Yt A5
w7t H el Arlg A E e v g s a u
gh4] Zhekal QA g gA 7 9l Ales Ales] sl

g E Al 2FHoz a9 o Fe 71
A LskFe] glslr] Aol A2 48 G xdFe
BA Y HEd AEE A v gl
Cholangiofibrosis® +4 8= 4 X528 F= =4
Y2755 o§¢ wUE ¥ okl A7)l 2} F
el A e o diyg iy ez ArlE4 5] 9l
© gdles #Hcolsglon) J¥ o] wWue APos
Al A 2 obFe] whAgl FEAY A BaEle] R
e Ale]of] 3} FAlA) Sle Hes daEgd

E =

ghaturchAe o shil Al e sl Ay
w2 Algata] Akt o)e gl W Ee) el v)d)e
ethanol?] % & 751517] %5l Sprague-Dawley#|
+44] o] 3.Me-DAB3} ethanolg Fof4)7] 5 =l
Fod g of2 H-E 943} BrdUel o g} =i 2] s}
A4E A ele] FAE v} g e AAE g,
3-Me-DABFol &= wis 2] zlo] oval cell 4], 7h42
254724, cholangiofibrosis, a4 24t3%

EEie] g Fusigen, ethanole th7] 7 Bofa)
ol2i§ W Fe AN ES Az A4 AAE
2| BrdU ®£A 2]+ 0.40°]9l2=, 3-Me-DABF-od 4|
5wy il & HaalA] ok A 2] BAA = T
717k F 2,582 Frbslelcheh Fobg FAIE F 0612
do{FHe}, 3-MeDABF=2 25l oval cell 52|
BrdU Z2) 24+ 5735 11.41 o[2ichsl Fobg
A4 F 4488 FLdgon, FAE AF4 4R
cholangiofibrosis® F4 %= AL 58 Fa]z]al £
7|3k F 4.37 9 8.250|%ic}h7t ok SR ¢ Folle
7z} 5,17 % 11,292 282 o] F7h8bgic)h, = e g
BrdU F2] 2|4l glo]4 ethanol 5o o &ef] o} 3}
ol FElsha] ghakeh o|4be] e wel 42 3}
47 3 5} cholangiofibrosis, 5% cholangiofibrosis
< A7l 5§ A FAgky e, ethanol
£ Ach dgd W5 s § a7 A 2
ot AbE o,
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The Effect of Ethanol on 3'-Methyl-4-
dimethylaminoazobenzene Induced
Carcinogenesis in Rat Liver
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This study is aimed to elucidate the biclogical nature
of the precancerous lesions and to evaluate whether the
ethanol alters 3-Methyl-4-dimethylaminoazobenzene
(3’-Me-DAB) induced experimental hepatocar-
cinogenesis. A total of 108 Sprague-Dawley male rats
were used for the experiment and divided into 6 groups



—dbakql 2| 49l © Ethanolo] 3 Me-DAB ket al o o] 2] 4= i

according to 3-Me-DAB and ethanol administration.
Administration of the drugs were carried out daily by
nasogastric tube insertion and the animals were sa-
crificed at different interval. A part of right lateral lobe
was prepared for the histological examination. Cell
kinetics of the precancerous lesions was studied by
applying the immunohistochemical method for
bromodeoxyuridine (BrdU).

The administration of 3-Me-DAB induced oval cell
proliferation, hyperplastic nodule, cholangiofibrosis and
carcinoma in the liver. The mean labelling indices, the
percentages of BrdU labelled cells, of hepatocytes were
increased by administration of 3-Me-DAB, only to
reverse after cessation of the drug (2.58 vs 0.61). The
labelling indices of the oval cells were also affected by

the administration and cessation of 3-Me-DAB (11.4] vs
4.48). In contrast, the cholangiofibrosis did not decrease
but were still increasing following cessation of 3'-Me-
DAEB administration (437 vs 517 and 825 vs 11.29),
These findings that the hyperplastic nodule and particu-
larly the cholangiofibrosis have an autonomous prolifer-
ative potential and are definite precancerous lesions in
the experimental hepatocarcinogenesiz. Short term ad-
ministration of ethanol decreased the incidence of
development of the precancerous lesions, but did not
affect the labelling indices in all the pathologic lesions
of hepatocarcinogenesis.

Key Words: Hepatocarcinogenesis, 3'-Methyl-4-
dimethylaminoazobenzene, Ethanol,
Owal cell, Cholangiofibrosis



