(2 RAMELD A WPEH IR T 5 HAL R

FERDOE FnL bR v HE CR%, 1963),
p-dimethylaminoazobenzene = L 2% 5 » ERAT

BgEpR H23% F25 91-104H, 198146 J]

DEN#HEFT » MFERRE KT 2 WELKRD
W R R R D 2R

® ®H X ¥
IR B R B SR T B2 T

Effects of Carbon Tetrachloride (CCl,) on Diethylnitrosamine (DEN)-induced Rat
Hepatocellular Carcinoma: Different Susceptibility of Each Liver Lobe
Fumiaki Sanapa (Department of Pathology, Institute for Tropical Medicine, Nagasaki

University)

Abstract: Effects of CCl, on rat hepatocellular carcinoma, which was induced by DEN,
were studied morphologically. Administration of 100 ppm DEN in drinking water to rats
for 8 weeks was followed by repeated subcutaneous injections of CCl, dissolved in olive oil
(1:1, v/v), 0.1ml per 100g body weight, weekly. A group thus treated was compared
with a group which was not given CCl, after administration of DEN. Although
succesive treatment of CCl, exerted little influence on a latent period of carcinogenesis
of DEN in the liver, increase of the number of carcinoma was noticed. The size of
each carcinoma nodule was rather smaller than in the control group. Nodular hyperplasia
developed in parallel with growth of carcinoma. It seemed that the period in which
nodular hyperplasia turns into carcinoma was relatively short (probably 2 weeks). There
is no mutual relation between developmernt of fibrosis and carcinogenesis. Susceptibility
of rat liver lobes to DEN was greater in 4th, 5th and 6th lobes than 1st, 2nd and 3rd
lobes. Fatty metamorphosis caused by CCl, was more marked in Ist, 2nd and 3rd lobes
than in 4th, 5th and 6th lobes. On the contrary, fibrosis and other liver lesions were
stronger in 4th, 5th and 6th lobes than in 1st, 2nd and 3rd lobes by the same agent.
Variation of lesions might be explained by different distribution of the enzymes in
liver lobes. However, it is also undeniable in this study that variation of lesions is a
consequence of differences in distribution of venous drainage or arterial supply.
Tropical Medicine, 23(2), 91—104, June, 1981
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s TiL, CCLp &SRO N5

FpEoREr A bR D & T5HE (Ueda, 1967),

b w v TR SR TEA. 2-acetamido- T+ 284 (UM%, #24, 1976), N-butylnitrosourea
fluorene X % 7 » b EBIHEC T, CCl, T (BNU) 1ox < v AEBRIHRCE Tk, BNU
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g K2 R TR RT AR 5 1, 1075

2, 7-bis (acetamido) fluorene 1z X % ~ 7 AFEEk
(CCLy) DEHIME « DIy BB D% THE TR RS OB A O ARER R H - 7o &

AIALE AT FEEY ks - X5 2 Lo X D IR 51 B CClL &L Ui 04 EW R
ERR AR L T5HE GERS, 1975) F2ibh
% . AEExrz diethylnitrosamine (DEN) #45
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T #kic CClL xR ## 5 LC&7%. DEN #5ic
L DT T TD R RIERIA T I, FOBD
CClaz X % FR /s IR o B8, Ao BB o7
TV T S IR RE R A 01T B e AR L.
Flebh bFEEMBE EE L2 FET 288, £
D—MHAEIUL LI LT 281, Fo—FH T
TR & R EE Lic. £ L THERNE LY 2
M7e TR B X O FHMIE LBk 2 R &,
KRB0 rTrhbolEL & 52 THES

KDL Lbic, BRI B g L.

mHHEEFHE

Y. FEH150g OHto Wister % 7, % {F
HL7:.

R BRI S E MR AL, 27 (AARET
* K. KD 5z AR &€

T Ty 0B LT D & < 3BT 7.
1) DEN Btz 58 (LT DENFF 2098, 2) DEN
+CCl, #:5:# (LUF DEN « CCL Zf) 200¢, 3) %t
MERELONE. BRFE D221 r =D Ah, &
@23+ 3°C wH\THF L.

¥ ¥, DENZ, DEN - CCl, # i 100 ppm @
DENK#W A ke LT 8 B2 7. 8
BBRIFOEb R BB b MEEL v 1IEFSBZL
7o LIEAEREE & DENKERD 23 Dz KK
122, DEN « CCl, BicoAjibic CClL, #rha
BHtA L7z, CCLx 4V — 7 1 : 1 nE&rE
2L, 0.1ml/100g (AEDOBAKBKTIC\V 725 %
T 1 [ESEE Fic St Uic. CCLEF 5B H41638
TREBIIKT Lic. BB/ L v128% (CCLEE
4385 5 2B LN 2~ 3R
B, ARESLL 1L~ 2TFORB L, HRZD
WCCHIRE, BRI L. HFrhar <y v
BIEER ST 7 4 vERFZERL, ~~bFoy v,
AV, T e wmr Y Qs Pl v
Lt LM, IHITLERIEUT PAS i, &
B, AP L.
LRI 2B TH o

& #

RHIERIAT R . FRC R\ C IR EkE AT & B
L0005 LRADLOLHE LEREOREL L

7z. DEN « CCl, # TIXpFRMmO MM RS 3 < e
BN & T RESCE TS SRS EH HIB L <
W Lo LRERATE ASELIFD ks Cikliffic
IR E A EEN L, 208U #% TS i DEN
BEDT KK (Table 1).
HBZRREOFM: 5 v PIFOE 1ELDLE6
ExTOLEEY, TOREICET > Thk &L 31H
DLEIWT 2R BB A L7 (Fig. 1). DEN
¥ X0 CCL 2 Tl 3 X ORI & X34
HEL RSN L b2 218 L LCLI T 818
DR D TBEX T -1, REOHEIORE
R - T AR 5L, BHNRA X 5RLD #
¥, 2R A OBEM oW THN

Table 1. Size of the largest nodule of carcinoma

Weeks Experimental groups

DEN DEN +CCl,

12 3x3 1x1  1x1 2x2 2x2 0

14 3x3 3x3  3x3 4x4 3x3  1xl
16 11x11 4x4 2x1 8x8 6x6  4x4
18 28x28 9x9 2x2 30x30  7x7  5%5

20 50x40 25x22 36x31 20x15 5x5
22 39x25 * 23x15 16x16
24 51x40 25x23 17x12  14x13 (mm)

* Abdominal cavity was filled with carcinoma.

(8>

Fig. 1. Anatomy of the liver of the laboratory
rat, visceral surface.
1, proc. caudatus; 2, lobus dexter; 3,
pars intermedia; 4, lobus sinister medi-
alis, 5, lobus sinister laterais; 6, proc.
papillaris; a, esophagus; b, v. portae.
(Adapted from the figure in Hebel, R.
& Stromberg, M. W., 1976: Anatomy
of the laboratory rat, The Williams &
Wilkins Co., Baltimore.)




1. Irregularity of liver cell arrangement: AT#H
MDA, B, XHiIcthicD o0 HEDM
& R o XA, Ao LTEB 2
1.

2. Regeneration of liver cells: [F#Hf#ila0E
4, B X DREETEE ORI R AT S O fTAi
OFEGL L LTE B2 (Photo. 1, 2, 3).

3. Pleomorphism of liver cell nuclei: ok x
&1t DNA BoRT5 b LTEOAKEEER
IVFEDELDEORE X » THEBIE LT » 7o
(Photo. 4, 5, 6).

4. Nodular hyperplasia: BI#ERIHFERLE LTo
BArORIBERAIRTOLHALE LTE 0 b
fo. MO Lo iRl e A LicvboT, M
H oo IE T AL & IR iR a D, oRIIE
2DBREE HoTHLEWLE W) HK#E (Robert and
Morton, 1975) THE®{TIoc-7c. WHH L)
W iz~ T, nodular hyperplasia 7\ < Z» 5
iewdbor 0, Y LRz #5HT1 HREAS
hadborl, 2EREDLOR 2, BEOLO%
3, fEINAKHSED L b DEEL, 3L5D
PR b D 4 & LTHEB b L7 (Photo. 7).
5. Carcioma : fifaoo BEIE, FEFE~OBHER,
vascular invasion A& L D HIFE L7, nodular
hyperplasia & [tk EEE T HBULL1T70 - 7odt,
EbOTRELFEREECL D KEs 2 dd ST
BPEIEIE b HT5 & Lis. Ibhieit
B X B0 L1175 7. carcioma & TS5 A
nodular hyperplasia & ®OHLEL LT L4 BBECR
Wiow | &L, Ml BEERES LD, F
EMENH AEROBAET I Lo N E LT
[~No 4 Befgic a3 L 72 (Photo. 8, 9, 10,
11).

6 . Fatty metamorphosis : JTRUfE O fCEEH~D &
Ho—WirrT ol LTHZELRZ (Photo. 12,
13, 14).

7. Fibrosis: 7# v » <wr ) —Yefc X HHIED
collagen fiber #4 D B2 R 2 = Lic L »THA
Bed Az, FIIRER, 5%\ ik PuLEIREE o
BEATHARE L Hoz LT3 it in
LTh2E o bhaBED bowl, MIREH
B, &2\ PR & R OBIRIE D SRFEERS 50
RTEBLOE 3, HHEEEE, E L EEL -

collagen fiber
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ol ow 5 & L7 (Photo. 15, 16, 17, 18).
8 . Reconstruction: /NEHGOSCENTIR i
BT EDORRE A T B ovic & 0 s L.
PAL-0> 8 S o>\ T B RO [T A B Rl i3 C
Blzs LaFiliA 177 - 7o AR x SEBRBRIA 121
BT A BT Aa L L. £ L Te2ER
Tl U THREC D TRECEELR LD
%5 & LTO~50D 6K Flixfricote. 7t
3, MBHCERB s THREE L, Dk
<, FofMoBERICET LEEFE A EEL
NP NI/

FRBICOVCTORBIUTOML TH 5.
Carcinoma O#4:: 5 83 (DEN #5447 H)
TIREEREZ R LR Ich > 7o, (2 UL THEEND
#»binizoir DENSE, DEN - CClL B 4128
Thoto. &ENCFEETSH I 5 b0ir DENEF
2038, DEN « CClL, B T168TH v, 2HuC 458
KoK+ 504 RN TH - 7o, FIREHHCm
B EninurnrokotER tit DEN « CCLEED
4 BECRER L 757 (Table 2). FERlicAi 5 &,
DENT 20 % Tizlinaic 4, 5, 6FEcH
g, 28nbinl, 2, 3EZLARENEE
b &R FEAET S X 512/ s. DEN «CClL, BT
PRI E TR 0 4~ 6 BEn R NE L, Th
LI A CHERAWE < & 0 ORI AL LD X
51D MEEE LIRS TP I » T DiL 2
EThHD, BELLTV oL DENBE T4, 5
#, DEN « CCl, #Ti15, 6EECTh-7. Ik,
DENB Tz BRI cRBLIES WEACH S 1
oW Tk, DEN « CCL BfTid i Fia s
ALTW5.

HMEEN SR D &, KRfmumbEoge | <,
FobeNiz EbdTh . [NV ImEEE bic
4~6FE L Abhrc (Table 3).

Nodular hyperplasia: (¥ U THAx Aoz
BLbl2lTch- 0. EcREYZ DL L 91T
% ot DEN ££ 1838, DEN « CCl, BE1658 T H -
7o, Ao 5z DEN #£20:8, DEN -
CCLEI6HETH »7o. Zibit carcinoma DI
KEesAE—F%LTv%. EjlkcaTd DEN
BECTIIBEE Tl LA L 4~ 6 R - TREL
Tk b, DEN « CCl, BTiz14#8 % Ciz 4 ~ 6 Fio
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Photo. 1, 2, 3. Regeneration of liver cells. (x40): 1, degree 1; 2, degree 3;

3, degree 5.
Photo. 4, 5, 6. Pleomorphism of liver cell nuclei. (x100): 4, degree 0; 5, degree 3;
6, degree 5.

Photo. 7. Nodular hyperplasia. (x100)



Photo. 8, 9, 10, 11. Carcinoma. (x200): 8, grade |; 9, grade [; 10, grade [I;
11, grade V.

Photo. 12, 13, 14. Fatty metamorphosis. (x40) : 12, degree 1; 13, degree 3;
14, degree 5.

Photo. 15, 16, 17, 18. Fibrosis. (x40, silver impregnation): 13, degree 2; 16, degree 3;

17, degree 4, 18, degree 5.
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Table 2. Degree of carcinoma
Weeks Experimental groups
DEN DEN +CCl,
(lobe) (lobe)
1 2 3 4 5 6 1 2 3 4 5 6
8 0 0 0 0 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 1 0 0 0 0 0 0 1 0
0 0 0 0 1 0 1 0 0 0 1 0
14 0 0 0 1 0 0 0 0 1 3 1 0
0 1 0 2 1 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
16 0 0 0 0 2 1 0 0 0 0 3 3
0 0 0 0 0 0 0 0 2 0 1 0
0 1 1 2 3 0 2 1 2 4 2 1
18 0 0 0 0 0 0 0 1 3 3 5 2
0 0 2 1 0 1 0 0 0 1 0 2
0 0 0 0 2 0 1 0 1 1 1 1
20 0 0 3 3 4 5 0 0 0 5 3 3
0 0 1 5 5 4 3 0 0 0 2 2
4 1 0 2 4 4
22 1 0 1 3 5 4 0 1 0 3 2 1
* 3 1 2 1 5 5
24 1 0 3 1 5 5 3 0 2 1 4 4
2 1 2 2 1 5 4 1 0 1 2 4

* Abdominal cavity was filled with carcinoma.

FENRLR TV 5. D2 RE T 38R
LBk, BELRTULOIRS, 68T, LIt
Wik 2, 3ETHHZ LY carcinoma DS L
ZEAE—FH LT3 (Table 4, Fig. 2).
Irregularity of liver cell arrangement : XtEEEC
FERTIEIER LA E X Th b, ek LBiRE
E TR Eh R BGTREEE E LTiRn s
s, DEN #4588 it Cic Mg oK/ £
SEEMIC-> TR Y, oL icd Frlassk
FIL T3 WAz bhiw. LL# DEN # ¢
PR R K 2 bin e L, bl
BWTHEATHRL, 2008056 —B L B L.
DEN - CCl, BEwiz CClL #5- & & 4 A fFm
RFROFNLET L, B, IBA, HEcmns &
D TRIMOHEL B R0 BARRE L £ bh
LN o NEFIAVREE L C168 Cllidis s B
PO ZELCE LT 5. DEN « CClL, Bz k13 514
HOEx DEN 0248z 24 LT\ % (Table
5, Fig. 3).

Regeneration of liver cells: cell arrangement *

WPl X A R Lie. DENRCIII8E % Tt

13 A EBALh e 2008 % & 5 . DEN-CCl,
BECin CCL B5-& &4 i L16JA T 4 Byhic i
U, DIBI3RACET L C4B TIE S0 R B
P& Te o 7o
RN %D & 4~ 6 T r < 1~ 3FE Tt
. B DENBfic 7 DB EEE TH - 7= (Table
6, Fig. 3).

Pleomorphism of liver cell nuclei: XfEEEEZ s\
ThEbNID 2HE0H, 4EGFZEoEBL xR 1 &
L7-. DEN#4 8382~ 4® pleomorphism #
ALTW5B. DENBFTRZOBO BG4 H
U228 ClRITiE B g & 7~ 7. DEN « CCl, 7
TR HIRELIHCLGE CRERFRR S -
7z. DEN - CCl, #CizDEN# X b 6 BETLT
\+% (Table 7, Fg. 3).

Fatty metamorphosis: D EN B i85 LK%
BB hs - . DENSCCL, Btcix CCl #iv sk &
LICE I B U188 ¥ Tk~ T LT LI
e Lin. ERIDOHATEMAIC, carcinoma o
RELEDMOIB LA EDREL 4~ 6 Fiiil B
ZH 1 ~3E TR0 THAHH, fatty metamor-

cell arrangement {, regeneration %,



phosis 1o » Tix 1 ~ 3 FEEH C B La #nH
SaR Lic. SO BESELC R T AL
L, fatty metamorphosis OFRIE% D 4 DIXIFIH L
Tt 4~ 6 FEz L B < T TR
LT % (Table 8).

Fibrosis ¥ 1 0" Reconstruction; fibrosis ZE§
LT DENECIeEEh I ~3Fuz LA Ll
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B, AOEIREEC o #Es RoObh 5 RE

(LEERD 2 SFIRIBRHE S 2\ PRI & A
IR & oo Tilic % 7B D BfE A B LTV % &1
ExnuEE QR oboT, Edhirii
IR I, 24 Bicie D & A LIRS D » Tt
reconstruction (3% By, DEN « CCl, BT
LeARIC 2 ~ 3 BYBETHERE T 5 2%, @ 5 e iR

B, A~ 6 2Bt TAPIRE AR L2 B (AR < o T 4~ 5 BYHIC
Table 3. Grade of carcinoma
Weeks Experimental groups
DEN DEN + CCl,
1 2 3( : Obei 5 6 1 2 (31 obe )4- 5 6
8
12
""""""""""""" T S in
"""""""""""""""""""""""" T I
14 I 1 1 1
""""""" T
16 TH 1 I 11
e o
r oo o1 LTy op
18 1 1m0 §frn
""""""""" mor 1 S
""""""""""""""""""""""""""""""" o T 1 o1 om 1
20 1 1o G A m L
1 mnomowm 1 -
SIS S 11 I 10 1
2 I IR I In 1 I
ov*x m 1 10 10 10 O
24 1 rr 1 o1m LI I II I IN IN
""" I 1 1 1 1 1m I rormo

* Abdominal cavity was filled with carcinoma.
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Degree of nodular hyperplasia

Table 4.

Experimental groups

Weeks

DEN+CCl,
(lobe)

4

3
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* Abdominal cavity was filled with carcinoma.

** Carcinoma occupied almost entire lobe.

Degree of irregularity of liver cell arrangement

Table 5.

Experimental groups

Weeks

(lobe)
4
2

DEN +CCl,
3
2

[aeNarRaN]

12

0L W

[leRiegas]

LO < o

[SpNSrRaN

14

LO 1O O
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LO O O

CellasRiel

16

0 Lo w0
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wwL
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[\ o Kap)

[N e e ]

o — N
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LO LD =H

O W0LWw

0w

[\ gl
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[ToRTel

0L

[EeRie]

Eelte)
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[IeB¥el
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Abdominal cavity was filled with carcinoma.
** Carcinoma occupied almost entire lobe.

*
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Experimental groups

Table 6. Degree of regeneration of liver cells
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Abdominal cavity was filled with carcinoma.

** Carcinoma occupied almost entire lobe.
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(lobe)
4

3

DEN +CCl,

Degree of fatty metamorphosis
Experimental groups

Table 8.
(lobe)

DEN

Weeks
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*  Abdominal cavity was filled with carcinoma.
** Carcinoma occupied almost entire lobe.

2
14
16
18
20
22
24
Weeks
20

Abdominal cavity was filled with carcinoma.

** Carcinoma occupied almost entire lobe.

*
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Fig. 2. Developing curves of carcinoma and
nodular hyperplasia in DEN group
and DEN+CCl, group.

#E LT\ 5. reconstruction %2238 % Tl —ificil
DONLEETHDY, 26BICTeD LT & VPR
X 3~4EEpE & /o~ 72 (Table 9, Fig. 3). #* 2
A VYR T o THDEHEO TR 2 e,
RN BRI A D s » e

1

% =

D ENEEHT B she CClL, R REH
ThHPMC ey 52 foin o 7. DENEE, DEN
« CClL, B & 4, 148 F T ikilic L b v h
sto. L LFo#iz CClL B5afd 512 Lo
S TSI ERA R L, ToETIEDENEL
WABEFLTCWBELRSZ EATES. CCLES
ko MR A, IS L, R\ CRIER
K, RO BENE LS. iUz S
A REXEDL L THD, FEHENHEoEMT
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DEGREES

DEGREES

0

Fig. 3. Course of carcinoma and other paren-

chymal and interstitial changes in DEN
group and DEN +CCl, group.
p, pleomorphism of liver cell nuclei;
ce, irregularity of liver cell arrange-
ment; f, fibrosis; r, regeneration of
liver cells; ca, carcinoma.

»5EE2%. DEN#EICL VT TERD RARE
HEGRBEIT B 5 TR 2 CCly 12 X » T B %
WmElRNhD o Lic X 0 REmEENMEE SR LB L
TIWTHADH. KEBzRLT CClL o & DS
HERAEE B O TR S HRHCE 25120 Th
L LrEbnS. o SIEDENBETY 4BEERT
Rk DRI & 705 = &, regeneration L FEHEL
AEI < HBE LTS Z B b Bbh TV 5.
CCLUZ b MFIR & 2 5 & L AVTE, TR
ERERGET ALV EE L BT D,
SRR K E B LT 20 B H e
DEN®EEO vk & <, CCLIESIZ X D iy LA
EiREoHEIN A L. Z ol bk CCly ok
DIERIC X B L ons, CCLIC X 5 FASRERES O 72
DOEREREC LS LOLEAERTCEARTHS.
DEN « CCl, BtCiztkHEADENBEL D LERICD
Fenoto. (EREIREET Tl dgo B iz Hh
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LAREMEN S D, e Y —HiRiz X viE~Y 2D
AFBRNERT S L0 HE BEHD, 1970)
B5.

nodular hyperplasia (31F4:RE], #ETRM & §
Z carcinoma L3 LA E—FHLT5. ZDERIE
AT LB &5 535 &, FIFRRHEMCIRE
HELTCRETSEZEZLRS. EEMLEDbR T
% X 5, nodular hyperplasia 2 RijgIRRE-C #+D
—HIIE L TITL & T 57 biE, T ORI
T VENL D E T X 5O TRIRIEA 5 b
nodular hyperplasia D HELH 6 fEF4 F ¢ 6 HELL
kot rHE  (Yoshida et al., 1974;
Takino et al., 1978) 3 & Hi545, nodular
hyperplasia %% carcinoma 1z /b3 2 nic T3
B OCZEBBE TR EE L bR S.

fibrosis & FEEOBH I ERALBLEAD—DTH
Stedy, Gl EERT B Rl -
7z. DEN#¢L5 ¢t fibrosis (3 X® T, CCl,
B G- 5 8 B CRE IR, PRI &
RLEIRIR 2 RSO RRERR BED B S h B X 5 e 7t
5. L LEDBEDE WAL, RBENERE
BLTVWhPBEEN L R 2l ix#A T
findg\o. 24 (CCLEE16M) iTin s TR0 L8
R EPREBRERR LI, T FICHEHE 0.06ml/
100g o CCl x5 LT 16 B R/ NER
THEHE A Rz & 9 ey (Kanta and Bartos,
1978) +H %75, SEOEBRTIIA LA KT
TR A D ieh - e,

Ee s s FENIOREDO AR R LTED,
fatty metamorphosis %\ THID TN TCoRE L
4~ 6 ERFAETH »7c. 1 ~3EixHbhicl
<, B 2 BB bR R T V. ChiDENEE
Wi\ Td DEN « CCL BT 5\ T EARMCE
Dir 7\ i fatty metamorphosis 11 1~ 33
CELL A~6FETIIRE. HEDZ EBDEN
x5 AR OB 1 ~ 3 FETIEEEL, 4~
6T EFE 2 bhb. —Jf, CCLICHT B i
Mk oM, fatty metamorphosis % #HEEE L
TEBLDENE Ml ~3FE T 4~63ET
I VAR, fibrosis ZofloRFR A
WL LT EDENRKTARREMHELRUL L
~3FE TH 4~6F Tl FW ORI D.

CCliz X v fatty metamorphosis A4 U % £ 7 = X
AL D) 3RV FY Tk IR b o REE
(Dianzani, 1955), 2) 37 ® J— & KD fBE
(Smuckler et al., 1962), 3) fF& b @ triglyceride
HwoEE (Recknagel et al., 1960), 4) V HZ&
HOEE IS DEREE (Seakins and Robinson,
1963), 5) CCLFHic L 27T =2 F 3 VWA
(Calvert and Brody, 1960) &fEx&x b T \»
% . fatty metamorphosis 3 D E NEJEH 5Tl 4
HEUKRVWoT CClL, offih R 5EEE LTHL
TWBEEZLRE. Lanl, Zo#fkx CCL #
B X p g LorBvAkchh, o
BER R &7\ & 5 Ko CClL <% fatty
metamorphosis (34U % (E)I, Bnm, 1978). ¥
tz fibrosis FoofbDIRE T DENEMCTLALE
50T, CCLEMDGHRAZ DIREITILTE /L.
WFRIC LT AEBR TR CCL, By 58 & B
oo TonT CClL B LCitERa e oo,
CCLI=H3 2 REF T X FERZE L B D & LB DA
T#%. Lawson and Pound (1974)i% 5 » b 12CCl,
%5 X 0% dimethylnitrosamine (DMN) #4341 C
SO FFEEL E IR LTHRE LTV, £
odrc CClL 1w X 2 S right lobe HIT
right median lobe (AEE» 2, 3FEHY) 1T
1<, DMNicX 5 fEE 2 left median lobe,
left lobe (4, 5 ML) WHEHTH-72L L,
+oFEE% CClL, DMN i3 3 BEEEONT
DECLHLDE LTS, DENZZREKIRE
Fi @< oTinial, R > T@x%
i, TonEEYERLEYRIET 50 TH- T,
R D E R T OIEA A Zhc &
2 bhTws. ¥hCCLL ZoHRNBEY TH
% CCL*RHEEL S ZTh0eEZbhTED,
LichioTohd ¥ eRANRENEE K T X hE
EEMLBRIND (ML, 1972) . Lilhoghin
L&D DEN$# L Ot CCl, 1wkbd 3 &t o
T FOEFRMEEOENEE LTV B EE2 bR
%. [, DEN® CCL AT+ 5Kk
XU BT Ao ED HIELRE BTN T 5
HELRCATHA 0D, OELE, MRS HE
DREBFRGHIF T 2RI BRETH A L E L
Tuwb.
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Rz #5004 b R [ - 7o RIBTA 2 B B R I S T A St B ik o B 2
BT 5. e, AHMEAOBI2EHTS.
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