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AR E o] 88 gy whkrdlo) MtuhA ¥yl A 7Hge) GST-P E4 =9 wet
Aol o ak-S v] % 5= phenobarbital (PB) 9] ®reFFHd gy} 9 el =Aed A7H8e #Hs)
Ak AAHAE 1501 2) 39502 9] diethylnitrosamine (DEN @ 100mg,7kg,ip.), N-me-
thyl-N-nitrosourea (MNU : 20mg,kg.i.p.), N-bis(2-hydroxypropyl) nirtosamine(DHPN : 0.1 %
DW)& 7+7t 0, 3, 6 Foll 8kt w3 PB(0.5% in basal diet) & 7738 A4 Fo3ld
8, 12, 205l A1 &<l ¥ -5 H A&t DMD(DEN, MNU, DHPN) +PBw 3 DMD %%
ol ake] A Bl wEiEd DMD+PBel DMD TH5 fFofatel Hlste A F o] W Eh

207 A Frol 4 S A BAot (PO0S), 1] A 5914 Ak 248 ueld
(PL0.01). 7H89] GST-PYA 414 W T34 4de o WA 127 FA4UT 57}
£ HAY (P0.05). AE S 9 g A Ao S 2057 F9y AA EvhaA
(PC005). HAAEE o B3 Ths] Wordlol Al PBE 79| WS o g ARE &
gt S AAAHLE 127702 webE)
M =
TUdE 2V e PHe g AT ES AMES o] MR en ole A =
Aol g &Y 5 AL AFIINE GEAH e (PREdAE (partial hepatectomy)
o] 9% & 4 = o] Ak (Peraino 5, 1981) Uchida®t Hirono (1979) = 414§ w}

F 220l A diethylnitrosamine®} phenobarbital®] Fo =2 (47 #H o] F¢& SAAHL
phenobarbitale] 7+& % WAL EF WA 2kl Hashgl vk Peraino 5 (1981) & o7 A4
#H =9 diethylnitrosamine ¥ phenobarbital ¥ = 115 Thell, henzo(a)pyrene & phenobar-
bital®] £ &2 19F7tel hEF ¢S LA AL Bustth E3F Peraino 5 (1984) &
Soll M A Tbel Apo] & dolE A 9hFlo] fAlHU H& ok whalo] glum Biarstlch
Carter 5 (1985) = vhg-2zo Al AR 70 A DA FA 4871 2143 S A
1= S =) Jlé}%{‘:}

Tsuda & (1984) € methylnitrosourea® 3 A]7] ¥ phenobarbital®] ¢+, 7441
ol BojAHl H1a vt Atk Busn, ddEAe] g Arlewt wdky Aol ol
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o] 7)o 2AFA7} Y AL ZYech Hiasa 5 (1985) & N-Bis(2-hyroxypropyD)
mtrosammeii 92 71 % phenobarbitale]l F7dAo] wdEH A AV vkl H st
Shirai % (1988) > N-bis(2- hydroxypropyl)mtrosamme (DHPN) & %<& & phenobarbhital
o] 3pd o] wetEH A anrt vk Biat At Ito & (1988) & of ] &k

2 = ;(1 o] die-

lo
i
thylnitrosamine, methylnitrosourea ~L 2] 1L d1hydroxy-dl-methylmtrosoure a % N-bis-(2-hydro-
xypropylnitrosamineS ¥9J3 ¥ phenobarbital %2 dibutylnitrosamine® Fof3te] b
A, 27, A4, WF5o FTEE HAAATL EJ-S}%E}
AotetA WEE Adste W2 A eE A g g Ao GST-P7E F#2H A =Tl

S A RS A DED 4 Gedt AeA Wrel Ny 4el FuE, s
-GTEH BT} Sol 4ol Fe 2

& oz A Ut (Sato 1988) & AE L AW R F o] B3t
T 7] wernd el A A WA Zhelj o] GST-PEdxet Ut #H Aol P 7l A<=
phenobarbital®l W E 2 a3 @ ez std Wty #Eer] st R EAct

e Hody

AYEE

2Yu AT A A4 SpragueDawley?l 7 414 iz 1500he] & Abg ek, ol 414
Yz Jug Aol Aol ofnl 2ukeld 152001 2) B Wol EHAEA Aol AHg G, P 35
Fol ol g AIZIom, ol Folt Aol AT 5oty ARG A IR AREAE 234 2C,
FUFE 5 10% 5 FA83 AF2Y (1220 A5, 1248 2%) sel A ARshaos, A (43
FEE AL, AYADAR) b GASRE Azl Festuch

AHEE 123 278 50ube], 32 400e) 472 10vhE) W o o] w8t AT (Text-Fig. 1).
g 12

Ay 139 202 A7 ]°J o 7keHEHE A2l diethylnitrosamine (DEN) & 4l 219 so] &3 A1 A
A% kgF 100mge B FEolsbar, Ad 3w 47 e Ao Adsurs folsdn 438 3F
Fo A% 173 272 methylnitrosurea (MNU) = citrate buffered solution (pH 6.0) ol ¥} # & kg®

2
20mg-S 3 (hA o R 48] B FosrHa A 35 ¥ 4902 citrate buifered solution™ S o3t
ABMA 675 A 173 2L N-bis(2-hydroxypropyl nitrosamine® 0.1% &2 st 15Ut
Fogtga 48 3T 47 e AAF g dostdek dEMA 7 Fol AF 19 % 372 phenobarbi-
talS 005% FEE 71 ZAbuel Este] 1377 sdagn A4 20t 40 & 1A RS s
o} dulagriel otel bl #ES Y 8F 9 125700 4F 19 2w 15vhE, HE 39 10 E
Bt 205l A% 13T o3 Q39 20vhe], A# 4 10kl Rete] AArskart A
AP A EEL AR 24417 AL At 28 2758 phenobarbitalol]l gk iR o 2 HASEL,
O

Ag 3o okt Lol g tlaroer dygstdan dE 4u0e FAA dE Z Ad4sta

T

EEEE LR
AR AL, AR, AN, 2, 08 0 Y FASS RUOR BAE Fol FA 23mE 248
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A #3te] 10% phosphate buffered formalin 2 2 24 A1 7Y 3173 8bar AWk 2] 24485 AH ghepd
w3t hematoxylin & eosin B4 & ste] Fot HulHo g #AsF)

GST-P 44

Hgel #FE F9 2 FEE st ow #aAg 3 T4 23mmE 2AE A Wz g
&2 A4-% 213 cold acetoneoll 3YRF LFI $- AREAQ) 22 A HFGE 1A Febd ETofsidoh
iz 3”39] GST-P 44544 3 544 A-e § 35 #1371 913 avidin biotin peroxidase complex
(ABC) H-& o83ty 9 & &3 (Hsu 5, 1981 5 Ogiso 5, 1985). Rabbit anti-GST-P antibody (1}
gall) = Y& Hirosaki t18h o1 3HE (K. Sato, 1) 2 FE F3h¥%o 0.0IM phosphate buffered
saline (PBS) 2.3 40008] 418t 3 bovine serum albumin (BSA) ©] 0.1% S| =& H7iste] WA Ry
sl A} AF& 3L T} Biotinylated goat anti-rabbit IgG (22F% ) ¢} avidin biotin peroxidase complex
(ABC) = Vectastatin Elite ABC Kit (PK-6101, Vector Lahoratories) < fatdot 2t 27 AHE
1047+ 3% hydrogen perxidase(H,0; in methanol) ol ¥t 1o] W] peroxidase T A A3 %G 2.1 normal bloc-
king serum<- 60MH 3] A, 2xbaFA = 20080 3 Al8he] AR BEHCE AREEE 918t H0:.7F 0.06% H
7k diaminobenzidine (DAB : 0.2 M Tris buffer, pH 7.4) ¥8-& 7 1% hematoxylin® 2 & of Z<
Mate] Ba Hul P o7 PArbe Yt

u[m

0 3 2] 7 8 12 20wks

i vvevy v v v
Gl [ojojolojalojololojoloinialo]

l vyvvywvyvy v v v
G2 AnnBRBR

v v v
G3 olnjojojolniolojololojoialol
| : Diethylnitrosamine (DEN, [00wg/kg, IP) ¥ : Autopsy

¥ : Methylnitrosourea (MNU, 20mg/kg, [P)

DA |:N-bis(2-hydroxypropyl)nitrosamine (DHPN, 0.1 % in DW)

[H@E]: Phenobartal (0.05% in Diet)
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g &4
GSTP 4% 4
trone Co. Ltd., Germany) & ©] &3l 1tz 2o 9
L FA4 Ade 9 WA (mm?) & FHsHA AF, F715A, A
A 24 9 ¥AH 2 Wy 2AEA Wty FoAE A

square, cumulative Chi-square test® & & 2] 3} % v},
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a3 FHY A ot WAE s/ Asted L SFP A7) (BAS, Kon-
(o) 44 020 ol el GST-P R4 544
A, GST-P B4Z 44 ¢

43l7) 938t Student’ st-test, Chi-

207 EA & Wit A Fe EAH L E A A phenobarbital S F g HE 1ato] wekfit
AN Fog A9 27 vsiA fofd A FasAT (P€0.001, Table 1). # 5ol
gk 7o} B A+ phenobarbital & o33k 4% 157} 392 phenobarbital s F8HA] &
& 23 47t HlEte] FAg F7HE (P€0.001) EAth ohE A7le] FARE fo4e)
A=A gkt
fob @ AN YA A7
(D %24 &4

ki85 A 24 DENA (100 mg kg), MNU (20mg kg), DHPN (001%) & ¥4% ¥
phenobarbital (0.05%) & %t 4% 179 A A §AadL oh& 1oh AdhA] &
8ol HAbEE N9 7hHAA el sl wige] Ao L F A E
Table 1. Final body weights and relative liver weights of the rats at 20th weeks of age.
Group No. of Final body Relative liver weights
Treatment rats weights (gm) (gm/100gm b.w.)?
DMDP+PB 20 333.9£36,3% % 3.5140.46% %

DMD alone 20 423.6129.4 2.6810.30
PB 20 378.0£35.9 3.38+0.20
a :  Each value is meantSD.

b : DMD represents DEN + MNU + DHPN treatment.

% %k k

Significantly different from DMD alone group at P<<0.001.
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Hbdo] ub AR sl o HE A o] th4 b= 9l
Phenobarbital 7F-& Fof 3t Ag 3309 AAl 3 {otAhrdo g (e E345 o] Hoo]
s B o & oAz At Al A 5 X KorE Avo] wEy A ekgkr)

(2) gu 44

-
P

(ol Aty T
foci®] AMEHL A1 thh ol Fgst w8 ShEofdal ﬁu*zﬂ/} 5l o}
At} (Fig. 1). Eosinophilic cell foci®] AR H2 AHuslw 448 Boln YA} A&
Zulsioiglar A F3lstdcl (Fig 2). 244 A48 9 494 x4 mm
O

=
Salstga AUEN S st Aok F44 Adde] MEES S v AEe o

) !
2AE M gor Bael gaAE A Qi AEEE BEE £ a}%ir:} (Fig. 3),
DFGe 9 AR WAL Fus AE: dh vRasle] A 8 mv)e
chebarrd WA, WA W RS g E A hubahs Al BaAY AT (Fig 4,5). 49 19

Table 2. The incidence of the rats with preneoplastic and neoplastic lesions in the livers.

Treatment (percentage)a

b

DMD"+PB DMD alone
Lesions
8 12 20(wk) 8 12 20(wk)
Clear cell 12/15(80)** 13/15(87) 10/20(50) 8/15(53) 13/15(86) 9/20(45)
foci
Eosinophilic 3/15(20) 4/15(27) 16/20(80)** 2/15(13) 3/15(21) 12/20(60)
foci
Hyperplastic 1/15(7) 3/15(20)* 7/20025)*%*  1/15(7) 1/15(7) 3/20(15)
nodules
Hepatoma 0(0) 0(0) 1/20(5) 0(0) 0(0) 1/20¢5)
a : Each value is incidence ratio.
b DMD represents DEN + MNU + DHPN treatment.
*  kk

) . Significantly different from the value of DMD alone group at P <0.05, P<0.01.
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250l A 125 5 % P AEe] Z4, whakel Al FUh el AA A FAFol
#HEH A} (Fig. 6
4"] Aekvka W oo v of WA % = Table 29F # v}, Wt #2491 2HE 7 phenobarbital &
| bbb AVES el g A 2ol M8l clear cell focits 80 A (PO,
001), eosinophilic cell focit= 20514 (P<0.01), 414 #Z-& 127 (P<0.05) 9 205 (P0.
01) ot zt7t Fold slv= 5718 Hth Hepatomas 20570 23 172} 27t A 712t )
o 7} A = AT
H ol M1z HEAFI A E e} FA o] AR AL (Fig. 8, 9) U fHde o244 Ee
FA el #as At (Fig 12). a7 d Mas: 59F 9o JajdE Fao] daslon,
AR FHE A w }%—.&1 Ik (Fig. 10, 11).
' Ti7 Table 33 #v), Webade g phenobarbltal f-of gt
t HE ol st AE 2utell HE A 20701 M FE M EEAY A
A& oA Feold A Frpghe] 1 gAY (PL0.05).

5]_ /K] 54 1-710 1}-

GST-Poll th@ molz=5shsta) Qs om g4 [ Esh GHHo) 3t GST-P B3 442
T4 AAHS BAT F AN (Fig. 7). 2 28] 12F (emd) T GST-P BHZ 4%
q

P : 0

2 FAA dEe Fo WA (mm?) o g A AHR] S Table 4 2 Table 59 #th,

3 T3 (rol Aabgtel met Fvkshy HE 1alfo]l M3 2utl wlated 12

Foll Fold v FVHF I SAC (P0.05). GST-P 45 2 o] WA Algte] 7} glol

whel F7hetn] A3l 1utol A 2utel wlste} 8ok 12570l sHeh ol A Svhk 1
s]ATh (PC0.05).

Table 3. The incidence of the rats with hyperplasia in the other organs .

Treatment (percentagc)a

pMpb + PB DMD
Organs 8 12 20 8 12 20
Lung 1/15¢7) 4/15(20) 720350 *  0(0)  3/15(21)  4/20(20)
Thyroid gland 0(0) 3/15(20) 4720200  0(0)  2/15(14)  2/20(10)
Urinary bladder 0(0) 2/15(13) 2/20(10) 00y  1/15(8) 2/20(10)
Stomach 0(0) 1/15(7) 1/20(5) 0(0) 0(0) 0(0)

a : Each value is incidence ratio.
b : DMD represents DEN + MNU + DHPN treatment.
* . Significantly different from the value of DMD alone group at P<0.05.
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Table 4. The number of GST-P* foci and hyperplastic nodules in the rat livers.

Number of GST-P* foci and nodules/cm

Treatment T -

8 12 20
DMD + PB 3.341t1.48 9.09%4.23%* 10.65%6.3
DMD alone 2.96%2.31 5.70%£3.02 9.53%5.6

* . Significantly different from the value of DMD alone group 2 at P<0.05.

Table 5. The average areas of GST-P" foci and hyperplastic nodules in the rat livers.

Areas of GST-P' foci and nodules (mm® jem?)

Treatment T -

8 12 20
DMD + PB 0.17+0.09* 0.43+0.19%** 0.67%0.47
DMD alone (1,08%0.05 0.28%0.13 0.54+0.44

*, ** . Significantly different from the value of DMD alone group 2 at P<0.01.

’

L
SF& Al 7iar of ] shabsd el Al nitrosamine &S ¥ 9k (b, AR 9w W o
25 vkl bl A glo W Eell A AME-3E diethylnitrosa-
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=
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N
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55
mine> ¥ g (FFRuEE Aol methyinitrosourea (MNU) ¥= 45482151 #h3o))| dihydroxy-
di-propylnitrosamine (DHPN) & {7343, A4 213 @ badol] G018 elo )i Baw 9F
A Ao (Coombs, 1986 ¢ Ito ‘-, 1988). o] ¥heli #1502 DNACl 24 21gsh Avt mi= 4
Ao A Azt o] Zgali: b4 o] 2k Diethylnitrosamine (DENA) & W22

21 a-hydroxylationoll €Jall A] 4 18 {4 218145 2~ ethyldiazonium hydroxidei 7 $H¥) o

DNA®] 8 z3t4 4] (nucleophilic site) 1 41 4l 2138} (Coombs, 1986). Y- methylnitro-
sourea (MNU) 1= A A S 52 diazohydroxide hydroxide$: & dsted 214 4% st} (Coombs,
1986). ol &1 WStir Hol DNAQ] ofte g 54 A 7o) A3l 8 & ¥l DNA Al & 514 ¥ o
o w F A7} HA AU (Pereira, 1985). L} o) 2] 3 Stk A vl o 2 1=
o} o) Lﬂ-o:]k]/ | 7= o]l ol o) &7lo] H e sk

o S F2A7)7] 98l CCL9F 7o Kol o8 A EAL @ el (Solt 5,
1983), 41"%*‘;1 A5 (Hasegawa 5, 1986), 2-acetylaminofluorene (+& %95 doj 9§k A
o] AE Al S (Soltsh Farber, 1976), “1eb of ] 8tet+ 2 (Pitot, 1978) ¥ & :iimo]

=Gl A 5
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9]t Z AW (Ghia®t Mereto, 1989 ¢ Cameron &, 1982)°] St}

¥ A goA] AFE-3} phenobarbital?] &5 A3 B, phenobarbital®] A5 A Q1 o is
e dAdwhAl HHE FFe) o)y AR, ALY NERES W dEu 49E
& 710l phenobarbital & Fd3FH M A F 2o L‘ijc’ 2% 31 %A, phenobarbitalo] 7ol A
H 2 E A E (altered hephatocyte) @ A XA (apoptosis) o WMWL& 7P A7l
A How TE FHE AFAA T4 ”". S 7FA 7130 (Schulte-Hermann, 1985),

A A, lipophilic 3+ 3552 52 phenobarbital> A} -&l cytochrome P-450-PB %
A A BHAELES T7AA T AL W MEEe 248 FHA%10 (Schulte-
Hermann, 1984).

£ 3ol A phenobarbital & 913t o] phenobarbital & Fo3&HA] o toll Hjslo] (F
Ao YA7E Z7ks e ©li phenobarbitale] (el DNA % RNA9] §H4S &37%
& 2o smooth endoplasmic reticulum-= & 2] A] 7] /] Wi+o|} (Peraino 5, 1975). Phenobar-
bital- > 47d Aol e A A A} vzl ofol gt 71 & %k b =] @A ¥E N-bis (2-hy-
droxypropyl) nitrosamine . = -r"r‘?ﬂfé(} 714 = e A phenobarbitale] 714 izt A
& A7, oo thdt L0 2 pituitary gland®] TSH 73 ¥ &) &vixof {}’E}’ﬁ
F& dod 5 Jo v (Hiasa 5, 1985).

Aol A @AY Bk A kAl ol A 270l clear cell A AEY ZAHA MEZAAE

o] F7}8k=dl clear cell FHAE e HN¥E:r vztdolil A Fvlel Ao wohd
glycogens A3lal 9li= B4l Al X ot} (Bannasch &, 1985), 352 2hal 243t
tha © F 59 chromatin® 521 3 SAE 2 Qdvh B ME SAREE dazEe]
smooth endoplasmic reticulum®] &4 2.2 “ground glass” B2 vhEfLEAL B8 glycogens

A8kl o HEE gaslo] gl ‘%'EHT‘ clear cell %2149 &7} FAFETE (Por-
ter2} Bruni, 1959).

B 7oA clear cell % 1262 123713 Z718tut 2050+ HAE BEAal &4H4
MEZFHAEL 20573 718k $4E Bola sloh dehvtAl Wrel A clear cell3 2
AEol WA YER Q"“‘ ME2ZFA S50l dofo] vrERvzd] o] #4e T4 M2
celar cell‘ja B wbebs ok 7T vl (Bannasch %, 1985).

5401]*1 Hae 2488 AHe TR A HxdoAd e St o HEE
] 1A e Mo widd A d Mzt o] Fvtel ofgr slojuh #HEGd ] &
AE -4”]'6}1 I A EES Boorman (1985) ©] #2H th & type Il pneumocyte ot
FrAFakct
Wae] A A AL TR 3T A Ee] FAoIt) Kunze (1985) 9 &4l ¢jsty
ZHME FA2 FFHEA (simple hyperplasia), §743 4 (papillary hyperplasia), &
7% 4 (nodular hyperplasia), 21°]’d% 4 (metaplastic hyperplasia), #4454 (regene-
rative hyperplasia) & & T2 4 lv=dl, 2 &4 Jeld 52 simple hyperplasia©
t},

e 2289 271 F2 oJ2gduiEel FAolt) Boorman (1985) ¢ izt
3t o X T ML ZFAL X E ue) Ado wdE XSS Foo A g

7

g
Kus

e
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AA 272G grabata o] o) A & hyperchromatic 818 ©® A Eelld FE EE ME
A e AL sa ok B Ao veld E A Ee] S IHT 4

0.
AAzAE g sty A3 A Eo| hyperchromaticdt 4o Gt
P 7ro A 1a 2 et E o) o] fodyl (bt e 27] Mt AHEAEAM gluta-
thione S-transferase placental form (GST-P) ©] &2 glth. GST-P= glutathione S-transfe-
rase groupd ¥ Ba A ARFEA ol = SGFES s EE 2HEo| A} (Tatematsu &,
1987). GST-P&= A tdtA WwiQl Z A4 44 2474 2 F-a9 g Solg AFax
ZAolth(Sato 5, 1984). T3 271Me AL AL v
Eo]Ao] 3o oz 4 i o v-GT ¢ Al 2= W e A GST-P oFAZ 2] Ao
% AEo] Fu GST-P FAZ 247t 2l HolA y-GT YT LE HEHRA & A¢7t
5-10% 7t 7] BEolth (Tatematsu 5, 1985).
B dyoire GST-PE AHEE2 2 ol ABC HE ol &3te] Adidds el e
7tz ¢ M (em?) B AGHHEY £ WH (mm?) & dEReH Hu FAFo A
WA 31 A of] 7] 2= phenobarbital®] % &ol o s A So} Bkt GST-P 4454
o Batele 12570 AF 170 AF 270 ¥sted §oA4 UA Fvtet
Al Wb o) Al GST-Poll 213t phenobarbital®] &7 Axo] 24 A
Aoz dohec
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ol A phenobarbital®] &¢t FHNE A= 3 ’VH, HZ9 GST-P HAFH 29 +o |
of %o e S8 Bach (P.05). E4, 2079 AFL Fo4 e A2 E
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.
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Clear cell focus in the liver com-
posed of considerably swelling
hepatocytes. H&E stain, X 125.

Eosinophilic cell focus in the
liver composed of cells with
eosinophilic cytoplasm. H&E
stain, X 125.

A hyperplastic nodule in the
liver of rat treated with DENA,
MNU, DHPN and phenobarbital.
H&E stain, X 125.

Hepatoma composed of undif-
ferentiated cell (arrows), cell
necrosis (arrow head) and com-
pressed normal tissue. H&E
stain, X 200.

Magnification of Fig. 4 showed
pleomorphism and swelling of
nuclei (arrow heads). H&E stain,
X 400.

Bile duct hyperplasia in the rat
treated with DENA, MNU,
DHPN and phenobarbital. H&E
stain, X 100.

GST-P positive foci (arrow) and
hyperplastic  nodule (arrow
heads) in the rat liver treated
with DENA, MNU, DHPN and
phenobarbital at 20th weeks.
Avidin Biotin Peroxidase com-
plex (ABC) stain, X 100.

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.

Fig. 12.

Hyperplasia of pulmonary alveo-
lar epithelium (arrow heads) at
20th weeks in the rat. H&E
stain, X 125.

Magnification of Fig. 8 showed
cuboidal epithelial hyperplasia
of pulmonary alveolar epithe-
lium (arrow heads). H&E stain,
X 100.

Hyperplasia of urinary bladder
epithelium (arrow heads) at 20th
weeks in the rat. H&E stain, X
125.

Magnification of Fig. 10 showed
multiple layer of urinary bladder
epithelium (arrow heads) and
swelling of nucleus. H&E stain,
X 200.

Hyperplasia of thyroid glandular
epithelium (arrow head) at 20th
weeks in the rat. H&E stain,
X 200.
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The present study was to investigate the promoting effects of phenobarbital on carcino-
genesis, the optimum point of GST-P positive foci and the histopathological changes in
preneoplastic lesion of DMD model with newbron rat. A total of 140 rats were divided
into 3 groups. Two groups (group 1, 2) were given DEN (100mg/kg, i.p.), MNU (20mg/kg,
ip.), DHPN (0.1% in D.W.}). Another group was given saline alone. Two groups {Group
1, 3) were given phenobarbital (0.05% in diet) during 13 weeks. Other group were given
basal diet alone. All rats were sacrificed at 20 weeks of age. Excised organs were fixed in
10% buffered formalin solution for routine staining. And also liver was fixed in cold
acetone, embedded in paraffin for immunochistochemical staining.

The promoting effects of phenobarbital on the development of GST-P positive foci
and hyperplastic nodules were shown at 12 weeks of age only. The body weight changes
(P<0.05) and the relative liver weight changes (P<0.01) were significantly decreased and
increased, respectively. Hyperplasia of pulmonary alveolar epithelium and thyroid glan-
dular epithelium were observed (P<0.05).



