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Abstract : This study was carricd out to examine proliferative activity and expression of c-myc
oncoprofein and p2lras in normal and preneoplastic rat livers induced by an in vive mid-term
chemical carcinogenesis assay.

Sixty, six-week-old male specific pathogen free Spraguc-Dawley male rats were randomly
divided into five groups. Group ! was received a single intraperitoneal(IP) dose(200mgkg) of
diethylnitrosamine(DEN). Group 2(10 rats) was operated partial hepatectomy(PH) and Group 3
was received TP(200mg/kg) DEN, fed two weeks later with S00ppm of phenobarbital(PB). Group 4
was received IP(200mg/kg) DEN, fed two weeks later S00ppm(PB) and PH at week 3 after the
onset of experiment. While group 5(20 rats) was not treated and used as a control group. All the
rats were sacrificed at age 14 weeks except 10 rats from group 5 were sacrificed at the onset of
experiment. Livers of all rats were cxamined for 3-bromo-2'-deoxyuriding(BrdU) incoporation,
proliferating cell nuclezr antigen(PCNA), silver-binding nucleolar organizer regionsi AgNORs)
counts per nucleus and expression of «-myc oncoprotein and p21ras.

Both the number and area of the preneoplastic lesions were significantly(p<0.01) compared to
other groups. A significant(p<0.01) increase in immunoreactive cells were detected in preneoplastic
hepatocytes in Groups 2 and 4 by PUNA and BrdU immunohistochemical stain. The number of
the positive cells were significantly(p<0.05) lower in normal 14-week-old rats than those of 6-
weck-old rats. The results showed that proliferative activity of the hepatocytes was in.reased by
treatment with DEN, PH and PB. Mcanwhile, AgNORs counts per nucleus were sigrificantly(p
<0.05) increased in the preneoplastic hepatocytes of rats in both groups 3 and 4.

The expression of ¢-myc oncoprotein and p2lras were more readily localized within the
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hepatic preneoplastic lesions such as hyperplastic nocules. Especially, group 4 showed significantly

(p<0.05) overexpressed levels compared to groups 1 and 3

These findings suggest that PCNA, BrdU and AgNORs are significantly increased and c-myc

oncoprotein and p2lras are significantly overexpressed in hepatic preneoplastic lesions induced

by mid-term carcinogenesis. So these parameters can be an effective markers for hepatic prenco-

plastic lesions.
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Table 1. Mean numbcr and area of glutathione $-transferase placental form posiuve foci and n()dulcs in rats

LITOUp Treatment No. ol animals No. n% Icsiun;/h\'c;r(fmz) Arca of Icwon(mm % /liver(em’)
u pEN 0 Gogeie 006- 008

2 PH 0 018 0.17 (.003- 0.003**

3 DEN+PH 0 374- 213 (294 0.19*

4 DEN+PH+DB 0 4.03-0.83 036+ 0.19

) None 20 ND MD
\Il values are thc meantstandard deviation.
. Significantly different from the Group 4 at p<0.05.
**: Significantly different from the Group 4 ar p<0.0]
DYEN : diethylnitrosamine, PH  67% partial hepatectomy, PB phenobarbital, ND - not detected
[esion : prencoplastic lesions.
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Table 2. Analysis of the 5-Bromo-2' Dcou uridine immunohistochemical stain of the liver

Group Treatmcnt No of ammals
l DE\I 10
2 PH 10
3 DEN+PH 10
4 DEN-+PH+ PB 10
10
5 None
10

- Significandly d}fﬁrcm from other groups o bagkgmund tissue at p<() 05,

-

#! . Significantly different from the Group 3 and 4 at p<0.05
: Significamly different from background tusue of same group: ar p<0.01.

Sacrificed at weeks Bkg
s a0
14 59x12
14 6513
14 67210
14 15-09*

Table 3 Analysxs of the proliferating ccll nudaar annz,cn 1mI]lU11()hlSI()Lh(Illluﬂ stain of the liver

Group ] reatment No. of animals
) Dh\l 10
2 PH 10
3 DEN+PH 10
4 DEN+DPH--PB 10
10
5 None
10

** - Significanth different from other Groups 2. 3, 4 and 5 at p<0.05.

o llb+20

Sacrificed at \\LCI\S Bkg
o  s9e13
14 102419
14 10919
14 111429
14 4811.0%*

6 2481438

a by - .
sl : Significantly different from the Group 3 and 4 at p<0.04.** " - Significantly different from the Group 1 and 4 at p<0.01.

ot Significantly different from background tissue of Group 4 at p<0.01.

of of 2} folA] QlA 7HAhdt A rHp<0.01). Mg Ay
AN M5y 6FEE vnd u 41,2, 3, 47
A frolal Qe T BATHE.0S). et A
S ok AESE 2 Asb A3R10.0M)
Al4s2(10370)0] 65 H &) BAg (115t F2l4 &

H o] 2] groto,

PONAC] B A stet iador ol3h a4l ¢ SApel
A& Gl Hehyd #9ld Yool HEE ¢
wE sl Ao w 3 2Ee ) oo PONA W 0%‘33”1
Ashe prlagh Aaiel galc BUsh ¢ o
¥ gl om Aibs Table 30 A ok 72l PCNAQ} wie

1
A AL E Ao g Faks]o Lm w
on) A ok NI Wk 20o1A = BrdUs]
9% ok duba o2 A JER thFig 5). 4 H:g‘

£

Lfbl()nS
E 9+0. 9*"
ND
10.0=1.6%*
103414+
ND

ND

Lesions
203114+
ND
1476167
2008455
ND

ND

w1l }_glt‘ﬂﬁ; g] z(vv Ab 71— ,{J]EEO]] [}]6} PCNA Di gi ai {Jl' OOMO]

KD

AEFE A28 o Aol Auk wlFa] A b
of wia) ot fo)4 Qe ETE E’A‘KIL‘HPd)-

01). P(NAO] 1;]0:10} Aﬂ okk /‘ﬂ T O ’

Qi 147 ARl e 04 2

S AUHp<LOD). A A E ol Qlotaiy
AR E A9 A2, 3, 4ol 147

L=l o1
oA 6F

o <
PAS

(o

© DEN® & o
Y’v( ’l ” ‘ffoﬂ

Hlak frof A sl F7hAaAE Wlt(pe0.01). T, ¥
SHEHW FAAEF ZAAM T QL0000 A3T

(14.770), 43 207))e] 2Hat e <l
pas (p<0' D).

= Apold vhERU

ek AgNORs

Uer?)} o{]}{ w Bl ” 9} ) Al hi

O
el 2007 AR BeE 22 ol UG 3



Table 4. Mean number of silver bmdmg nuc coln orgamzu rcglons pcr nudcus of thc liver

(Jroup 1rcatm< nt No. of animals Sacnﬁncd at \\uks Bkg Lesions
1 DEN 10 14 1.9+40.21 2.8+0.1*
2 PH L0 14 2003 ND
3 DEN+PH 1o 14 2002 29192%
4 DEN+PH+PB Lo 14 21£03 3.3:4.04%
0 14 1.7402* ND
5 None
0 6 19401 ND

* - Significantly dxﬁcrcm from tlL (xr()ups 2,3 and 4 at p=0.05
** 0 Significandy different from background tissue of same aroups ar p<0.01, respectively
2.2 2Hi o191 U (Table 4).
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Legends for figures

Fig 1. Liver of the rat treated with diethylnitrosamine, phenobarbital and partial hepatectomy. The hyperplastic foci, nodules
and diffuse fatty droplets deposition were observed. H&E stain. x 100.

Fig 2. Eosinophilic hyperplastic foci in the rat liver treated with diethylnitrosamine, phenobarbital and partizl hepatectomy.
The nodule shows well demarcation and contains cells with a homogeneous eosinophilic cytoplasm and large or small
cytoplasmic vacuoles. H&E stain. x 125.

Fig 3. The rat liver treated with diethylnitrosamine, phenobarbital and partial hepatectomy. Glutathione S-transferase placental
form positive nodule is round and clearly discerned from surrounding tissue. ABC method. x 100.

Fig 4. Bromodeoxyuridine positive cells(black dots) are distributed in hyperplastic nodule in the rat liver treated with diethyl-
nitrosamine, phenobarbital and partial hepatectomy. ABC method. x 100.

Fig 5. Proliferating cell nuclear antigen positive cells were observed as a light brown dots in the hepatocytes treated with
diethylnitrosamine, phenobarbital, and partial hepatectomy. ABC method. x 200.

Fig 6. Silver-binding nucleolar organizer regions of the prencoplastic hepatocytes. Many black dots are present in each nucleus.
AgNOR stain. % 320

Fig 7. c-myc positive foci in the rat liver treated with diethylnitrosamine, phenobarbital and partial hepatectomy. ABC method.
x 125.

Fig 8. p2lras positive foci in the rat liver treated with diethylnitrosamine, phenobarbital and partial hepatectomy. p21ras positive cells
are observed as a uniform cytoplasmic stain rather than plasma membrane localization. ABC method. X 125.
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