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AT HERE D E B IR § 2 BT 32
Alpha-Naphthyl-Isothiocyanate ¥ X t& 3'-Methyl-
4-Dimethylaminoazobenezene %55 v FATD
e 2SRRI OV IS B T BRI BT

BIRAFESIRBEFE—HE (EE . PHEIIREIR)
F o — I
(FEFIS94E 5 F 188 34F)

B G RE DHERBIE 280 5 512 3 % 7z ® 2, alpha-naphthyl-isothiocyanate (ANIT) 8 & U
3'-methyl-4-dimethylaminoazobenzene (3-Me-DAB) #57 v  ff % 4SRE W BHATICBRE L 1.
ANIT #2517 & 2 FHSHEEI/NER B X OV NEREE O L I B L, PR & SHESFE % 7
SR A LB R TR T B 2 s & > TET LT, T OFSHERE Disse O F R
PE5T 5 2 L igdledote, —H, ¥-Me-DAB#EIC & 3 FHHMEETR, 3 oval cell (BRI
INEERTEAIBE F IR OBREAE Z D, i, 2o AR FREILS microfibril Z3EL, 20T,
FENRAS 7 S AR SRR £ 7o TSR A A L TR 2R T 5 L I BRE L > THETT2 b
DrEZ SN, ANIT EEHIZBWTYH, 3¥-Me-DAB 5 IZB W T Y, —#BIiZ centrilobular fibrosis
BBBI LMD o, TOBMER, NERLROFEERO A% S 3R LEIREE O BHEREFR B R
SRR T B 2 LI L > TEBL TV 0k Bbii, FHHEEICE% > TEF O capillarization %
BB EwH T, FOERNEERIOESEOSEESTMRE NS 2 Lidhh o7k, FRME &
@i = DB, fibrous septa RIZ 51T 2 MEREFROBR T OV TEEEMA L.

Key words alpha-naphthyl-isothiocyanate, 3’-methyl-4-dimethylaminoazo-
benzene, hepatic fibrosis, Ito's cell, myofibroblast
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fibrosis, intraparenchymal fibrosis, periductular
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2% OERBRIWIFEL &N T, 1940 5 Orr* i3
p-dimethyl-aminoazobenzene # £ 5 L 7z 7 v + fF
PEEL, AR WRE, BEOBECVEDT
VT FRRENICTE L & W7 REEBANERNBEL T
BHEALSETT B LB TWE, D, ¥-methyl
-4-dimethylaminoazobenzene (3'-Me-DAB) & ¥ ®
7 /5 #&9-7%, alpha-naphthyl-isothiocyanate

(ANIT) #5992 & 2 RERIFRMEESMET S h,
NS BT B REE IS ORER oval cell

A Morphological Study on the Progression of Hepatic Fibrosis: Light and Electron
Microscopic Observations of the Livers of Rats Fed Alpha-Naphthyl-Isothiocyanate and
3'-Methyl-4-Dimethylaminoazobenzene. Kazumasa Ikawa, Department of Pathology (I)
(Director : Prof. I. Nakanishi), School of Medicine, Kanazawa University, Kanazawa, 920.
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DEREICRE L TPk S #EA T 2 SRS o
T VEBEBETAILILL > THEITT AL IEZA
DBEEHEZ > T3, 0D X3 2EE—#&I cho-
langiofibrosis & HFEIEN T2 59,

—%, MERFRRS I L-> T &R SN
MEEE T, LEEKOHE LE->T, MAEFLHOF
MfELSEIR B E & 1, centrilobular fibrosis &
EN B ARHERE % Rz 3109, ZDF/AE WL, BERED
M B (fat-storing cell'¥~'®, lipocyte'®'¥,
perisinusoidal cell'®, adventitious connective tissue
cell'”, BERFIEEGHERT'®) 5057 v REEL, RiE
EEBEBITOOLEL SR TS, E72, EH,
Tha-vEEr F OFREEOVMHREEE L
Nakao 520, 7 I — WAk O FIHBGEHERE 13 KBRS o
DEREDOHRMEFMROMBE L B I2bDTH
3 LML TV, FFEZEC S 2 fibrous septa
PR o, AAEEMBRE & 2 FFORMELRES 12
Rl LI LEFES hTw b, Big, §F
BT, B XS kg, s,
PRI INZ T, BT T AT & 10 & P
Bz & a2 55 VEERER LD I L ERERTEY
BENTRDE, 2T, ZOLIEREOMEE LS

2T, §€3&, 5 cholangiofibrosis Th 2 EE L 5NT

VI FHRHEE 2 B T 2 L E N DB LI CBbh
%,

22T, FEZANIT®E 7 v MFL 3-Me-DAB

857y MFEXAFEMSE O LU EFEME
(EHE) 2B TIBRRCEHEL, FREEOERR
BERELADOTIZICRET 3.

HEE L UFE

EREE LT Wistar REEZ v b ((KE 1 #7200
g) BRAV,

1. ANIT 55

0.1%® & & T ANIT (Aldrich Chemical Co.,
USA)RELUERTT v b 2FFEL, B5HARS,
7, 13, 18, 20, 25, 30, 35, 50, 65, 72BDZ7 v +t %
LR, ZOERE SR W EBEASRE E Lz, &
7z, #5090, 100, 120 HHD 7 v  OIFHEMRIZ L
B D AL Tz,

FESHAERMER | a0 —8 % 10 PHEEE R
=) TRERE, 877 4 EE, BYL, A7 F
¥y vex} ¥ (H-E), periodic acid-Schiff (PAS),
IZRFH e TF=V(EVG), 7YV, FRLEE
ERLTHE L.

BERAREER | FHEBRO—ME2HEIL,2.5% 7 v
F—TFNLFERO.1MA I NBERK, pH 7.4)

T4°C, 60 FMETEEL, DV T2%4 R 37 4R

(0.1 M # 2 Y VERIEERE, pH 7.4)T4°C, 90 53
BEEET 1, HEE7 NI —VRTIBIAK, i
Y812 EE L. BEVIFESAYEYFF47%
BwTyah s b—4 (LKB8S800 &) TIEML, B
T T = SRTERE, WY S VBRBRED
L CHI H-500 BUE FHAMEE (T5KV) THEBER
900~10.000 TERZEL /-, EHHBHEB A>T,
BAFR NS 2 08Ty o md L dks
YERE, 1% b VA ¥ ¥ 7N —THREETV, EEOIHK
EEEF xv 7 L1,

2. 3-Me-DAB 55

0.06% 3-Me-DAB &HEMER (+ ) 2> 5 LE
B, ®BF) T7 v M EEATL, B5MERT, 20,
30, 40, 45, 50, 60, 75, 80 HE® T v b DFFMHM%
L, REBCCEBERARME LRV, g,
#% 5% 90, 100, 110, 115, 120, 150, 200 HE®F v
N ORFFEBELEERICBE L .

KEARRER BRshHEBO %
ANIT #E5REOEE LA, tre) YEE, /95
74 VIR RERL, SEEEEML THELL,

BIEARBHMENR BEAFEM L ANIT #5805
& L RO FIETERL 2.

B 1

1. ANIT#* 58
1. MSERFR
ANIT 57 v + OFRE LS5 M & 131 3FF
LTHETT 2, ETOEEEND 2D TRBLTR
IR E O ERICE VT, 5H, 7H, 13 HEORE
#JEH#i 1 (Stage I, earlystage), 18 H, 20 H, 25
H, 30 HEDRE /AT (Stage II, intermediate
stage), 35 H, 50 H, 65 B, 72 HEHODFKHE 2K
(Stage I, advanced stage) X 4MEL, RFHAEI
FEOTEETL2 T2, W, PIRELEM
IRiEE & DR % B SHRHEARME & 70 12 B RARME O M FasE
(fibrous septa) #34 5413 (P-P bridge) BEOIH
(HERE DRI %, REAILIE, P-P bridge D &7 51,
FARRIE & /NBE LI & ORI HBREARHE % 72 1B IR ARME
» 5K % fibrous septa R & L3 (P-C bridge)
FFRRMERE DRI %, & 72, #RIAINE, P-P bridge &
U P-C bridge 120z T, SRS fibrous septa M
WHIRT 2 A RL T 3,
1) HwH I
PRSI I IEE EEMOBER, BWEEDEES
FUEERBEORMEES A NS, LiIFLIE, FEY
ARMRESED s h 5, INERTER Zone 1™ 12
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o T/NERIRE (MIEE) »HB4ET 2. HEE 2/
LRIz A S T b, HIBEOEAEGI
oval cell SAEREL T a, HBEES oval cell i3
FREHET Lo TED EPNTH Y, BRI
RTMEEHEAIEML T 5, —E TR 5 B
ERARIE £ CHIBE HNERRINCESIL, Zhicig- T
P-P bridge Rk E T3 (H1 )., &7, —Ho
sppRE O AL RN G FIRRIS & ER T 3 BIRIGENTFE T
3. LU, MR EE I Bgiie L eko B
2RH DI ELHTED, FFHROREFELESBEIER

ahp, VRIS ERSORIEE B L Ta

Lo BEASD S, BigHiaOREI/NENIZD
BERENS.

2) TR

PR OB DA B & CIRHEE XTS5, T
o TR AL, BRRETHRI 25,
PR ( B M o> fth v K5 SRS O 5 S AL AR HR I oS 880
T3, NENTIMESEOEENEL <, NERTR
O &Iz 5 FTNERMRIZ L EBOMBEE 255, oval
cell XAERHICHEA L T3, HBEORAE £ HITR
HEIREITS 2, 2 ORI TIRMIEE O B BRE
HepsEENL, RENCHEIEE OETCR > THEFOM

Fig.1. Porto-Portal fibrous septa (P-P bridge) in association with
proliferating ductules in the liver of rats fed @-naphthyl-isothio-
cyanate (ANIT) for 13 days. Silver impregnation, %250.

L

Fig. 2. P-P bridge and porto-central fibrous septa (P-C bridge) in
the liver of rats fed ANIT for 25 days. Silver impregnation, X100.
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fanEZE &L Z L%\, MREERME IS N,
oval cell DM, MEE L FHEROMIZBEL T
5. €T, /NERLE TIMERESS <, B
TIEBRESSE S 2 b 5. MRE 2SFIRRER, &
T EFIRE & PO ORI ES ko TW B BEE
i, %X P-P bridge, P-C bridge ssTE &3 (B
2).

I 6O fibrous septa PIIZIE E N IZ/NIE M A S
N3, ZOFEETIE fibrous septa OEIEICIE R 7238
SEREs A, FEBEOEE, BA%e, B
Mia» sl BERLCEERIFHI LIZZEAKRTH
3,

3) FREAII

FARRBDOIEEDHE B L CIREETEICETL, P
~P bridge 8 & f P-C bridge @ fibrous septa DI
e, 20 &5 aiffci B L MERE & ORXFIBE

n

HTH 5. fibrous septa MICIZME B & UMM
BdoNB (), £/, BEBEOETCH-TH
EROMENRD 505, LaL, fibrous septa Ligt
OEMLTIHBFIAL, U TAHSNERL &S BHE
BELTW3, ghi, HBREONEL Lo
FUREEIZIRHEIE (perisinusoidal fibrosis) #2354 5h 3
ZEHHB, IO perisinusoidal fibrosis DI h
LERIREE L ER L T3, RO ERE RS
tE%RTH B,

PlEDFELRBEEBENARIEE 1 BB L TR
L7z, &8, ANIT #5% 110 H, 115 H, 130 A&
7 T b cholangioma % hepatoma I FE 4 L & »o
7z,

2. BERR

BHEATR & EFTR L& € 2 e 0 W CEBBETR Y
HEMCHESNBEIICE->TE LD TEHEL,

1

&
Fig. 3. Delicate elastic fibers (arrows) appearing in fibrous septa in
the liver of rats fed ANIT for 72 days. Van Gieson's elastic
stain, X250.
Table 1. Main histopathological changes in the liver of rats fed a-naphthyl-isothiocyanate
; Liver cell Liver cell Reticular Collagen Elastic
Progressive changes Oval cell  Ductule neCTosis mitosis fiber fiber fiber
Stage I _
(early stage) + 1 + + + +
Stage I _
(intermediate stage) + H + + + #
Stage It
(advanced stage) + # + + + # +
Symbols: —, absent; +, present or mildly increased; 4, moderately increased; 4, markedly

increased.
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i, BHEEOYIIARE & 25y 2 filaw il
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1) "1

PR & & U/NEEADE | IBE L TR R E
BRTHEELHIBRES b5, VI HIEZRE & (@
ELTHEBRALES, FATYV-LEATEELT
w3, ZOEEECIIERECEEENZED SN D,
—MOEE T LR RN ORESRZL
wikEe MR (NEMBL, intercalated cell®) »%
MEL, ZDRnHBETHS, LIELIE, BEELK
MR ISR, BERNICRE T 5 BERO BRE
(cytoplasmic bleb)®® & s s (E4). PR
Y voSER, REMIES & CIRESIESRD 505,
el £ U o C microfilament DR & dense
body 28 ¥ 5 iiEFEMEs Ao s (B5), #h
1z, BERERE % b DIRMESEME A5 2 LD B, R
SEHR A <0 H AR HE SFHR T o0 A BRI i microfibril 23, %
72, MREECME BRI I EERYEORHEITL 5
ha, FMRESOBREBHEMICESRAATIZ LS 2RO
s 55 2 Ehb 5, IO RLERE
kbbb, VYV —LnBETHHH, RIFHENEE

Fig. 4. Cell miosié ad cytplasnnc leb (arrc;w)
of epithelial cells of an interlobular duct in the
liver of rats fed ANIT for 7 days. X5,760.

ORBRIRFT, KB avyRUTREL, EEE
EEATHA Y, NERISOFMEMcELITLE
Pl 2 & {8 10 5 SRl & 5 2. ANERIEE (M
JEE) 13 Disse M on $HIAM AR & FFHRER O R 8 D
BARETRDSNE, HBEEREEICLTZORN
MRS, BEBICL >T22EN T2 O THHA
Ba% Kupffer g OXFNEEBTH 5, HIEE LK
Mo BE LEMR L 1 ZIZRRTH D, cytop-
lasmic bleb 4 H S5 Il L 7 A €V — LEE
TEZHL TV MEE LEME AN LD
%4, ZHhid duct of Hering DS M T 2 L0
THBH, IOBELEEROTEILL >THED
M E XA T2 2 LB TE S, oval cell IZEHHAIZIE
HIRRE I TH B 2 L HSHI S 4L T 329803 ¢
<, WEEQED THROHIEE O EEMEP, duct of
Hering % #&55 2 #AE% £ SRS oval cell WY
THLDTHS D, PRSI RS RO E
ERE T, PEOEEHYE, microfibril & U
FARRI 2> & 8 UF 2 BRAESFHERE & 7o W S RAESF I 2 28
B EMNSHL(AG6). £/, EEN40nm OfVE
BEHgEsErsbLTwaZ bbb, JRIENLT,

Fig.5. Myofibroblast containing bundles of mic-
rofilaments with dense bodies (arrow) in the
portal area close to a hepatocyte (H) in the liver
of rats fed ANIT for 5 days. X10,800.
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duct of Hering OHIIEE FRE M OIEERE FICIX—
BV BOREVHEOTE 252127 €00, k&
WIRPRHRSRERYE L HRIES NS, FEM
FixBERATE 2 RE L, BEOBESEICEL T2 M
FEEEE 2L T 308, BEMEE ICIZEE 2 2w,

R D IROCHEE 8 L TRREEESED >N 8e
BhHb, ZOBECE, BERHE L LD micro-
fibril 2% b T2 3, Disse BED B 0 BREGHE X
EEOmm UET, NS OBHEREF->TEAEL

B2 DRV BEOREBWE TODENT VS,
MRS, b7 45X b, WE/NMIEOR
oo, BERARE, 7Y a—4r0mEd, RERELR O
fEhissns,

OB & U EROE L ROEIRO LD
HMERBERAR T 5. BIRE I TR 2 RS
K, ZOMICHAT 2GSRIz 5N, LIZ
L AREHBESEEL T3, JuldRod Disse iz 13
BN IR O FEE 5 BT RIS & S B
28, BESRHEDO IR microfibril iz 7280 & e
v, RO/ NERTE L FEETH 5.

2) WAL

PIlRIE & & UL - IS E AR O TS REREY
BERFHH I 02N EE&ETH 2. EEEEICIIGE
RN, - ERRMESEIANI S v, 27, BRI
DB SEML T3, NERTSOMES 7 Di

n

HEDIE S, SHENTIAHESF ARG & R 40 nm M o4
CBEREE S Z o0ty BFEERZ IO S,
TG AERE SRS, KRMEI, U5,
T AHESRO S NE, di, BEEOREERS
Y2/ MERA22 08553, JOMmMEEBED
Disse FE & ORIC 3 #IIBE, RBRGME S S BTN
DAL, ME L FERPEEEEL TVD 2 L idnyn,
LPERTHIAIC B L TR At » 55, HlEE
ERVERTHRI O, £ 70 AN L AT - 0
RIS I EEBWEOERE 4 2 2%, microfibril iX g h
TH5.

ROBRE & G EROE | POBIREE I I AR
MBELS E 12D . BRSSPI S I 22 2 & o
5%, —ERTIBIA L 72 iFARIERT I BlRes » @ s 2
% IBIRARAE & BRRHESFIIE 2 5 5, 2 OB L Ing
DR LA & OB I3 R B S & VEERYE
2% <, U USSR RN 8 L CRE/NERD
PEER U 72 (R 50MAE & microfibril 2 4 2,

3) FREAN

P-P bridge % P-C bridge #0432 47 Cix, A
ELEE O/, #7238 &K & ORI Bio
BRI 7 K BB AR oS SR W B FI L, S8 HE SR 42 12
microfilament DR 2 H 3 2 BRI/ 7E L
Twa, Fh, FRHEARSFMECEL (v sh
DILBHB. TODL D LI X B

Fig.6. Fibroblasts (F) ingrowing between a ductule (D) and hepatocytes (H) from the portal
area in the liver of rats fed ANIT for 7 days. X 10,800.
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AEsnd (E8), FOBIREEIC BRI
L, ZORECHREFMEANEL T 5, BRI
Z b5t O perisinusoidal fibrosis 3 AT #E
BRI T A D & O WL ERIREE S S UNB RV BIR
et L BEEEY S EARHEFIRG s & UFFRIC X D £ -
T A FEMARE» 52 (B9), REROHFREICE
s SEE SN B (K 10), &7, BRHEEROD SRR

B3 & FZREF BT 519

ZEEED Disse BE~EFET 5. 2 T, FIRA LI
IZ pore i3 & H Mg A, EFEHEEERTEERI LT
Wz,

1. 3-Me-DAB %53

1. RBEATR

3-Me-DAB# 55 v b ODFFRZE & ANIT B 58
OHE LA, FREEQETEECEVT, TH,
20 H, 30 HEBDKE B [ (Stage 1. early stage),

Fig. 7. Newly formed elastic fibers (arrows) in bundles of
collagen fibers around cell processes of myofibroblasts (Mf)
in the liver of rats fed ANIT for 50 days. Tannic acid

stain, X10,800.

Fig. 8. Capillary vessel with the continuous basement mem:-
brane between hepatocytes (H) and fibrous septa in the liver
of rats fed ANIT for 35 days. X9,000.
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Fig.9. Cell processes of myofibroblasts (Mf) in bundles of collagen fibers extending from
the wall of the central vein in the liver of rats fed ANIT for 72 days. Ito’s cells (I) and a
marcophage (M) are seen adjacent to hepatocytes (H). X14,400.

Fig.10. Fine elastic fibers (arrows) in bundles of collagen fibers close to cell processes of
myofibroblasts (Mf) of pericentral location in the liver of rats fed ANIT for 72 days.
Tannic acid stain, X 14,400.
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40 B, 45 B, 50 HEOFEZE &R (Stage II, inter-
mediate stage), 60 H, 75 H, 80 BEDOHEEEHH
Il (Stage IlI, advanced stage) & ZMEL TR T 5.
s OEBRBETIE, R 11X P-P bridge b P-C bridge
pEREAD N VWEEORNE, WHIEP-P
bridge TR & 1% A P-C bridge BTRELTHEH
%, 7, FFHAING P-P bridge & P-Cbridge &
HoND L O RREEOREEETLOTH D,

1) HH I

PP 3R L B RES A S0 B8, BE
DR DEMEE X B R0, NEFEES Zone 12

WIS BT, oval cell BMHIRL T3, oval cell
EHNENBEE GRIEEE) bR As D N5, oval
cell MBS O 41 18 - THERES L Tn» 3

(K 11). BESLES /DERNICH B Z gD, NNE
HLOMEIT I oval cell R A &8 B ey, FLERR
B3 FES & UBOIRREORNS S 5.
BDEFRGSBB» DL, BEMETHE: &<
1z, FFHRRESETE /N E R AR A B B v, BT
HMEBEOREKEEME, 7Y 2=y oy, fEEoD
granulovacuolar change bE(R &1 5,

2) FREAIL

Fig. 11.

Reticular fibers around oval cells in the liver of rats fed

3'-methyl-4-dimethylaminoazobenzene (3'-Me-DAB) for 30 days.

Silver impregnation, X400.

Fig. 12. Cluster of oval cells contanining a small ductule (arrow) in
the liver of rats fed 3'-Me-DAB for 50 days. Hematoxylin-eosin
stain, X250.
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FIfRE T, IBE LEMIROEXR, BEOHEEFR
HARHESE, B & UBEERRBE S5, NERNTR
oval cell DRFEHS 22 0 B D, X FEI/NERT
BIZ O NEROEIC b oval cell iZA L D SN B,
BRI T oval cell 12 E U CTHIRBBE » A #ER
HHN3 (K 12), oval cell RHIFBE ZHFERME I L -
T22%N5, k> T3, PIIRE & FIIRE & i
K& Siwoval cell PEEFI L, ZTHZ{E-TP-P
bridge 2R & 5, BEBEEFIRSIOIET 24
BEERBICASNS L) Wi 5, FLEIRERICIE
RN D A0 o 3, BREESEML, HER
BHUPTWIZENHD, ZORPTCRIFEROE
FEREMEAE L, EFNCREAZE b DFHles R T
3. ARSI, EEiEHoRE RN
1 EEb s RV,

3) FREAIN

PRSI AEE DI 4 & ARMEREIC & > THEK T 3, /N

Fig. 13. P-P and P-C bridges in the liver of rats fed 3'-Me-DAB for

SN oval cell DHETEREE T, NER I 5 hip,
Biz gm0 TREVGHIEBER2ES. &7, &R
D oval cell H/NFERIZHIEL T3, oval celld 2
D& D BIERNCGMEE NREEL, TORLET,
7z, MMEERMECINZ T, BRSNS ZH S OME
BhoT 5. oval cell HEEHPIIRME, %72 12M905
B LB L g RN35E 1213, FREAP-P
bridge, P-C bridge 2k a3 (2 13). BEg
7 &R BRI fibrous septa ICIZIMEHRRD BN 3,
75 HEIZI Z O fibrous septa PICHERRME 2500 2
ZENTE B, FHIROESE, Eo%, BEME)E
MOBERRBH L £Ebskwn, ZORMETIR, A8
TNIEH L R e /ME 2 b D RBFHE R s h
%. 80 HHE T cholangioma D/ INEEMFED Sh 3,
L7 L, hepatoma l&&A S i1z,

L EOREBEBFENFRROBIERR 2 WRLE &
¥, ¥-Me-DAB #4590 H, 100 H, 110 H, 115H,

”

75 days. Silver impregnation, X 100.

Table 2. Main histopathological changes in the liver of rats fed 3'-methyl-4-dimethylaminoazobenzene

Progressve |Owl ool Duce e ol Livrcll Thercll Cholan Retllar Colagen Bl
(et eiage) o+ 4+ - - -
(inte?rtr?egdeialge stage) # + # + + - # + ~
(ads\ggseg[gtage) L il + + + + W H +
Symbols; ~—; absent; -, present or mildly increased; +, moderately increased ;

4, markedly increased.





































