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‘ A Study on Experimental Hepatitis in Rats, Induced by Repeated Injection
of Homologous and Heterologous Liver Tissue with Adjuvant
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B PTE BRBEMEE M (autoimmune  disease)d]
HY ERERY 9 GEN WAV EBEY BEYd o
2% FETH e A=A —Be e AN
%R EHEES KB OB o FRNY BEREe —
Lo FHelele Mol HWMEEI i AXRRE
(autoimmunity)e] 2 2ol Wik BES 7z Qe
< & F Uk oy A Bid: EBASY Mgl
Y REBLKY A2 (immunological tolerance)o]
o] FRel tile] Wiy ozd EBALY MG ==
L EAYe] HEES AVA HAY BfEgoR4 o
of B3 HiECl AMACA ERE —#e HELE
FiES dogond #RME AWM B 7=
REFBE HRA Dok Aol Al 2 BERBH
A BES L oA olo] WEEE WS FEK
of ®iElo] ok I, A R ERBHAA 2 @
Bge FmERo AR o] FiEBKe] Qolrix go
£ 97l Ehrlich ® Morgenroth'® (1900)0] {3 Zm]
H oub glewl o Tkl <A Burnet® (1961)& %
fitt# (auto-toleration) =& FIISRM(self recognition)
olet fg3tel] ol=3lv}

olel gt HAEMHES oW MRS AN EA =x
o] R BAETOA B Hid olw 19004
Metalinikof & WiHel o B ABY Bhe EHe
224 oo I MM ARHY 2 KBS 1 B
ARge] WiE =3 IEB{t(immobilize)A] 7] & W23
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QA o]w o] HEE MK (auto-antibodydst
At} :

4% Uhlenbuth® (1903)¢] BRERK Fell 4 8] F8kol
ool ABIKIERdl A o[H Y HARREBRKT EW
2 WA 3¢ Donath ¥ Landsteiner'™ (1904)¢] # &
ZA BfeM: MfaRiE(paroxysmal hemoglobinuria)
o] #HmEkst KEEsH: ¥ i (hemolysin)e] fFfEel &
H3-¢ BRI #Ho Fm#E/F KR AR
el mRA =At

—.# Hurst®® (1932), Rivers et al. %2(1933), Ferraro
9 Jervist (1940) e WEACZ MEAGAMKEE
W B Aol k3 TUHRAY BAYEREH BE 2¢ (experimental
allergic encephalomyelitis) & ZElx W% R &B &
St (organ and species specificity)= BiERE HEe
PR RMEC] B oo,

] 23 Freund? (1944, 1951)e] 4% Freund §
adjuvant & BRe] ¥4l ol —ERel Btk B
#cHE 5 fE(delayed hypersensitivity reaction)& IL#HY
@A R = —f@hes FEAD + A =Hie
v wlebd [l Re RG] Freund's adjuvant &
wEmiEstdez A B X KE, BE AR, ot2$
o] WREel A JELe 3900 40560 610 R 2D, B
WIS, B, RS, JET s, B, D,
%441 45), %ﬁmﬁ)' %ﬁll), ‘L‘IZy 16 34y 64)’ ﬁﬁﬁ%lG), Fﬁ
T, GIEA 49 MR Y UBRERERE BEA
Fled #ames Rttt = YW ols e By
wel BB FEARE WXL HRMEMAEGEn-
tigen-antibody complex)§ E#: REREH EA#L
2] FERMBE Y K FE(immediate type hypersensitivity
reaction)o] & WS FRA I RIT FHKE
HEBLELL Qlol 477 AR M4 KA
g Imsl e YE —Be RERS A M 2 KR R
BhmES LY AR AR NE2 Mk
A e Hhel ##sn Yok A

B7e ABREEDA A OnKBHREFLIAE KR
Py i & fn(aquired  hemolytic anemia), Bt i
1 R A P8 B (idiopathic  thrombocytopenic purpura),
& Ml 2 M BR VR A4 (transfusion  leucopenia) @#LHL
Fol 4% HBHo2AL: Bt ME#L(Glergic
encephalomyelitis), IERRHBTHAE R, BREEFHIEL,
PRI, GRS AEM A s (aspermatogenesis).  [RIRH
FilgEss, R, WEx, AEx @ M =t OUEHR
Fol "the HHBEOEAE ZHHAMEAE(sytemic
RETERRT

lupus erythematosus), macroglobulinemia,

#¢(lupoid hepatitis), Fw}e] 28 &%, Hashimoto &
Ji o) HARAKEKE LR B2 Rk g
7h.

FFgpol Slol BZKRESN WRAEMES A¥ad
19424 Kidd and Friedewald®» = B, JB, Jifl B2kl
oh-g-8 Frol i FERK A (complement fixing
antibodies) & R RKEMmH o] 4] His] Wow
Behr ¥ Tal”(1959)€ #IR7} hamster oA R #
#H—adjuvant REBBRS Hieste #3 od g5l
el A ey BiFslae REEY FREESEEL B
xE-¢ WE L REHBRES & &R o8 &K
gho] sk Aolzla WS o] e FHMe] M
the] RG] EHAYE o BRI KE.E BfE
g EEsI}. o] o] FFERHES Bt J AERM
Hue] MAEMKEEL FHRAY FiRez ERIGY. =
g Asherson % Dumonde (1962, 1963)* & R A
WAKEER adjuvant BEWE M2 FA el
ESste] MM ERIEE nFRAA Bl g
sl R ARFBHeRA o8 HFMAMt
s BE-E ofF TUsh ofvtE M4 Hips
TR FEESE HF Biffol &R RERAM
(immuno tolerance)o] % FWE #BHA =24 ARK
fr AES L Aol ofdrt Buistx St

9 AR HelA BERWoR =y FESEMNoR
B = w8 Al nFHFEC K3 ARFEEES
o] slitol g HES] = HiB-e Waldenstrom™ (1950)
Kunkel et al. *>(1951)°] #&3te] = gedl ol& o
Bt affos EiA4A H BMTEBMEFFS chronic
active hepatitis (Waldenstrom)™>, REHH % lupoid
hepatitis (Mackey et al. )%, 7% B¢ 5035 BT B 884 (active
juvenile cirrhosis (Read et al. )*), FEMHAFL plasma
cell hepatitis (Page et al. )*®), BFIM:FFGEMIE crypto-
genic cirrhosis (Dible)* %& & 4 .

Mackey et al. 5 (1956)0] A& R ¥hul PiE RER
Frase BiELMolA £3] 29 {i#yy £& y-globulin
o} Kl W& hyperbilirubinemia & 2iwsbs EEEM
o2 B (arthralgia) S REfpsta # 13%<14 AR
RSO R BBtk (19584 Gajdusek)o]i mi
ol L-E filsiRG5AIH 186D el HEERES
B RS2 WER MEMK S8%R- 2 FIlkEA
o 2 FHH BE%E 29 reticulum (BFE#EY
BRERE S Bisddn kel HEIEY FERE
(post-necrotic cirrhosis){t @&+ st =

Paronetto (1961)° V&= MXHFoz FHRPH
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—IRMSE R R OREE NTRUE KBUESL KT BB IR BT FE—

Aol 4 HilsE MEsln ol AFFEEKEY vz
HeET ol ol=glel. xejt} Popper(1962, 1966)5" 5% =
9] EIEE e BIMBEITESEC 2 WARsw
Cameron 9 Hou (1962)'V = —fi9] JLpAZES e
AR KT ERE] St JHMIsle Zsle

Gelzayd 2 Kirsmer (1967)% &= & o] #imol W
¥ WS RiEHRN Y BRBFEBOHE 9 IR
t virus o] 2 2 BHBEA FWITT mAEE
Y #3] BFEIY hypergammaglobulinemia, L-E k]
meE B, BRE SFERY BH Y BEgMRe
Eik 22z BIBRE hormone & HMHEMKESN mEA
immunoglobulin ¢] #M%EL HRAEEELL K457
Heggtel L st gt

olo] FEx AHEBRS #H3 IFEMY BE 7E
Mgy mE Wate ElEE B BRIl &l
SRR RIS BAS G ERFol
Y R TR L#l8—adjuvant B4 SRS A
HY BN REESTGesA B 2 fEER
¥ RBY FLE aRAA BEAAD & dertg BE
st okgel o] & PiRe] BA LE Bl AT
Brse] 27 wEAGRMNe R B Wi Y&
A7 BREW2A b3 e HRE st

REiE 8 A%

D R&EEY

AHERC) Y B RYME 100~130gm 9 4t
el HeE BEAREA RBY 10HM —2% S &%
g Al A 3HMS THT MEE KRS pE
7] 5538 tetracycline (BB M @it WMD) 5mg/H
$ =3 3] A EAR Santomel CHIETE T RIMD-S
Al BEAsle Mooz HEY o] HE HFE
Holw. ol HREBWS o2 BERRF o g 7
KRB R 1}ro] Figsigl o).

BIR: EWNHBRECEEY ABK i

B Adjuvant BEESIR

U : AR(ABFEREER BBENN

BV ARAEDITEM-adjuvant 1w e

EVE . RERENAB-adjuvant 3 SR 548

B|VH . AR LR -adjuvant 535w 1 5 RE

B|VIRE ¢ RBRORE)LER-adjuvant 38 9 ik 5 2%

B HBRIMNE —EHR RERS ETEgden
HRUMS 280 XY, 1, amsen 3 Baf
(RBER KRG EAERDY £59 B 2 459
multivitamin | & F ko2 F9 5 o}1og frkx

B2 FES BENE T ol E HREBMS BERE
(6,938 2 1284 1 HEH % FEHRYE & B
BB eh. (BH Table la—Experimental Animal
(male rats))

Table 1 a. Experimental Animals

(male rats)

Group [| 6 rats| Control, normal saline (9 wks)
alone

Group | 10 rats| Adjuvant alone C 7 )

Group 0| 5 rats| Homologous (rat) liver | ( # )
tissue alone

Group IV| 26 rats| Homologous (rat) liver (6,9 and
tissue with adjuvant 12 wks)
Group V| 6 rats| Heterologous (rabbit) ( 9wks)
liver tissue with adju-
vant

Group V| 20 rats| Homologous (rat) heart | (6,9 and
tissue with adjuvant 12 wks)
Group V| 13 rats| Heterologous (rabbit) | (9 and

heart tissue with adju- | 21 wks)
vant

2) E&HR 9 Adjuvant
AU O BBRER

HBIIRIEE 2993 s feled mRE: fgm 10
Wi, KEE fE 2~3d & WHHIRIE] Kkald 8
MERA A MER Hfre s EWBwe TR 2 L8
< B ABHAMAL Kk S g2 B
HEBL 719 = A 5 Potter-Elvehjem & Kimax
tissue homogenizero] Y3 kBt WSS My
BASl Hasled 1,200E8/52] #EZ 358 homo-
genize & kol 208 BLWBAA LBKS BEIn
3 I AER ABKES AREE Restzza
FAff = R IF 2 LEBRERSE 30 & 1
Boll fi flskA o).

B i ¥ CH#&-Adjuvant 3%

LS I R LS ERS EHERNY  Freund's
adjuvant & FHEo2 HE&sIY wbEo] @FsIg
(Table 1b—Material and method)

C) Adjuvant

Adjuvant 3= 3 Difco Laboratories (Detroit, Michi-
gan) B¢l Freund's complete adjuvant 24 1 g
4 8 HR-2 8.5ml¢ Bayol F(liquid petrolatum,
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Table 1b. Material and Method

Animal: Rat (100-130 gms.)
Tissue Emulsion Pool:

1. Homogenization of hie‘;erl; Tissue

9. Washing and Centrifugation

3. 1:1 Tissue-Saline Emulsion

4. 1:1 Tissue Emulsion-Freund’s Adjuvant
Injection Dosis: 0.25-0.5 ml /wk., Subcutaneously

U.S.P.), 1.5ml Arlacel A (emulsifying agent) ¥
5mg ¢ killed mycobacterium butyricum .2 5o} S
ow] 4°C ABBFo] HfFstd s

ENFEUR

wRHYy EAE 2 BEEE MERBENL HE-E
A —BERoE AAEMTERE —EMMd AA KTH
gkl et

HHES AERE ozt HASY BREQ 482K
AMAKENEGE | RBRIDAA 22z BRERFCE]
5 1 KR adjuvant £ ARFEAR BERE
HEAAE 0.25ml/8 H¢, I =& LERER R
FE)—adjuvant BEWEHT EN, V, 1, 1 BBIO
ol A %@ —adjuvant BHEE 0.5ml/H & 4
s ol AR LE SERTS BHK, EH

A, R, EHE EHEE 9 BYRBEE ¥
t}&-9) 21 % (Table lc-Schedule of Injection) & —#%
3 & 4 e

9 FEAGBRY WEFE

EREYS —EHR EH KRk REEE 188
of WEBIIRLINC] &3 WLFEHRYT HE IFR R £3=E
W mlcld AMMBES sz, 2 BB —ER
fro) A Ak MBAE YImEte RS i 10%
formalin ¥ deo] MaEd= paraffin HH5IH e
S5p Pstel ABEYA-E fEREe] hematoxylin-eosin
FEHROS BT 53] e FEAN € 1
Y 2% sl WYERLz it =3 BEY
v}l B2 0 2 van gieson fs E phospho-
tungstic acid hematoxyline (P. T. A.HD#fx =283 f§
Bi#ufa 9 acid-fast Yufe %2 HHistd Smstgld.
Bty kol A MY MBI BEL oY Hifor
Figs Aot

+ EE (REE = S

H+ B GREgH)

i HBE

R

Table 1c. Schedule of Injection

Group of Injected Dose of Frequency of| . Interval of | Survival
animal materials injection injection Animal No. injection duration
Group [ | Normal saline (control) 0. 25 ml/wk 9 6 7 days 70 days
Group [ | Freund’s complete adjuvant 0. 25 ml/wk 9 10 7 days 70 days
Group 0 | Rat liver tissue 0.25 ml/wk 9 7 days 70 days
Group IV | Rat liver tissue with adjuvant 0.5 ml/wk 6 4 7 days 49 days
9 8 70 days
12 14 91 days

26
Group V | Rabbit liver tissue with adjuvant | 0.5ml/wk 9 6 7 days 70 days
Group Y | Rat heart tissue with adjuvant 0.5 ml/wk 6 . 2 7 days 49 days
9 - 6 70 days
12 12 91 days

20
Group VI | Rabbit heart tissue with adjuvant | 0. 5ml/wk 9 5 7 days 70 days
12 8 91 days

13
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Table 3. Histopathological Changes of Liver in

X B R &% Normal Saline Group (Group [)
(6 male rats)
. 1 Fol mEAGBN TR i
2EBBHIANA 2H 2 BES BRI B Severity of changes
UE FFRS SRS 2R0E BV RARERN O [+ [+ |4 |##] Total
Mii-adjuvant PP RN A 2 KEHGH Hepatic cells (@ wlks)
92%)‘)‘] ’(‘] ﬁﬁol mgiﬂ‘;dl %Mﬁ[lﬁﬁ(ﬁ]ﬁ)}ﬂ:ﬁﬁ Hydropic degeneration 0
BHERBENN] 2 BV (B FAR-adju- Fatty metamorphosis 0
‘ vant BERIEHBEIA F o 24 ZET 2 K59 Focal necrosis 0
1 HBE Holut (60% 5% 67%) = BEZ K#5 & Bile inspissation 0
. Vol sl WA EEAAS FaHshn 2 ok g Hemosiderin deposition 0
} UM 2 FIRS R S0 ERRs S plIg | EORE ol .
CHEEDA A 2ol Sbise M7l ologlan ga o T
BB RS B el Bo2ksh 2o RS ——
= =0 - ) Central vein dilatation 2 2
W1 E¥HEMEEI Sinusoid dilatation & cong. 1 1
AT KBRS EHD ENHEEY Fe omRH Subendothelial 0
e o o ) ‘ o e emorrhage
EHR STl = Tl KREEMBHOZ o} F Hipf Kupffer cell reaction 0
Eol e H]’ 2 REe %3%9‘]’ 7&1:]' @gp’] Ll i Portal spaces
BRel HaR<6 #Urb 2 D3 IR WEE D rhoiie® Bile duct reaction 0
016 Bl 1 61)0] MAMo 2 e B IFREMREY Bile thrombi in duct 0
Wi 7E I BE Hme glon UMK 29 Monanuclear cell
. o e infiltration 1 1
B3 . HWET =+ F'iH)TE@??, 43 M mE Eosinophilic infiltration 0
o EEBT RBiME HER N REREEe) 1~26l W Plasma cells infiltration 0
~ A& FEow Hfh B FiRe gl Lymphocyte infiltration 2 2
W2 Adjuvant MEIHBE IR Polymorphonuclear cells 0
Freund’s complete adjuvantw}-g BBoz 9EKEE Granulomatous lesions 0
HHY HEB ol 2 B0 b v gape Videning of portal triads 0
SR W ERIES, 2 FHC0p 5o Diomosis & Bridge i 0
Table 2. Severity of Histopathological changes of Liver
/ .
énimal Injected material Animal Severity of changes
roups B and duration No. 0 \ + [ +4 J 4+ +li++‘ Total
Group | Control, normal saline 9 wks. 6 0
Group [ Adjuvant 9 wks, 10 1 1 (10%)
Group [ Rat liver 9 wks. 5 2 1 3 (60%)
Group W Rat liver and adjuvant 6 wks. 4 2 2
9 wks. 8 2 3 3 8
12 wks. 14 2| 5| 7 1
‘ 26 6 8 | 10 24 (92%)
Group V | Rabbit liver and adjuvant 9 wks. 6 2 2 4 (67%)
Group Y Rat heart and adjuvant 6 wks, 2 0
9 wks. 6 2 2
12 wks. 12 3 3
20 5 5 (25%)
Group V1 Rabbit heart and adjuvant 5 2 2
8 2 2
13 4 4 (30%)
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Table 4. Histopathological Changes of Liver in
Adjuvant Group (Group 1)
(10 male rats)

Table 5. Histopathologicai Changes of Liver in Rat
Liver Suspension Group (Group ll)
(5 male rats)

Severity of changes Severity of changes
0 [+} it ] Total o [+|##f#l#| Totat
Hepatic cells (9| wiks) Hepatic cells (9| wiks))
Hydropic degeneration 0 Hydropic degeneration 0
Fatty metamorphosis 11212 5 (50%) Fatty metamorphosis 0
Focal necrosis 0 Focal necrosis 2 2
Bile inspissation 0 Bile inspissation 0
Hemosiderin deposition 0 Hemosiderin deposition 0
Regenerating cells 0 Regenerating cells 111 2
Focal abscess 0 Focal abscess 0
Vascular channels Vascular channels
Central vein dilatation 2|1 3 Central vein dilatation 2|12 4
Sinusoid dilatation & cong. 2 2 Sinusoid dilatation & cong. 2 2
Subendothelial hemorrhage 0 Subendothelial hemorrhage 0
Kupffer cell reaction 215|3|10(100%) Kupffer cell reaction 2 2
Portal spaces’ Portal spaces
Bile duct reaction 0 Bile duct reaction 0
Bile thrombi in duct 0 Bile thrombi in duct 0
Mononuclear cell infiltration 212 4 Mononuclear cell infiltration 2 2
Eosinophilic infiltration 0 Eosinophilic infiltration 2(3 5(100%>
Plasma cells infiltration 1 1 Plasma cells infiltration 2|1 3
Lymphocyte infiltration 3i4 7 Lymphocyte infiltration 1 |2 3
Polymorphonuclear cells 0 0 Polymorphonuclear cells 0
Granulomatous lesion 2 2 (20%) Granulomatous lesions 0
Widening of portal triads 0 Widening of portal triads 0
Fibrosis & Bridge 0 Fibrosis & Bridge 0

A BE hSE FEERS BYgkE oL 2
Bl A HRF AFEREFSE FIRMR 2 BB TAA
Bl on] Bl A BT HEH HE MBS
FIBRES P AR B hOFR R AR B
BE hLAHBmS Wil o2 B P Hf B
 piRe BREA ggkch  WIHFEEFTE-S Hulifl
8 b J7 Wi epithelioid celDfE-& S = gl M
o MBE, WEMR 2 WERZ 2 NEPARESERE
oz A HxdelAd ek el o] el A HWE H
LECEREETE, BE % SREMR ¥ BEHR 9%
of. olel ¥ Mhlny RN PEEERES) sH7he D
Waael GRS A RS e deE &9
EAE B2RD.

#3E HRED FHARSERARREHRED

BER(AG)IFSSEEE BHo2 Freund's adjuvant
Znglo] OEN HE AR BB AL = 2pld4 BE

T e WEH FRREES FMREBAA 8
3 mamEd e o 2 HEMSHP2~3
H)7F PINRRAER JVE WBITOl BizMiM, WEME R
WERS Ktk NEHBMIS SRS B B
Mo BE HE hSER BRdn 95E v, =29
FEEEA B REE I 2 BRI RARFM
A KRS 2A0A s KES fldA (5
ARl A) RS A LEREES o RRelA HEE W
R 9 RLMHEEnE BRY Lot BitMkS &
RS 2 Hlel4 Blxd B o RIEE EHe
(E5% BR) o] HHMA Bl oIz PFRE v
% o BRI Ik Beht BT kibmse s Wy
& 9& BEE

B4l B R(FE FR-Adjuvant BEREHER
(BVE
FEBme HR(FEITHAG-adjuvant B EMNFL




—HRER EE 9 R FHER KGR D BRI Bk WS Bi—

IRERS 2 BRI T o) el 2 KPhpiRe 18
= 3 she A 6EIEMHEED Ml 24
20iuto] #RIEL] Hijhie] Wmem ¢-& Wolr} 9k
BN A 88k 3HIGY 38%)0 A, 2ol ERE
B 2Rl M4aIs 7 HICERONA BEY %
RS WMEYT 29 GE2E 2R

—BNeE o] BB MM HRL FT adju-
vant BUBESE 2 RGBT BB IEN ] ol 4
o FHB FAlke R e B X S o g
7b 2o BFslon b PIBRMIER R BB Rl
2 RKER, S BEAMAK FER Y ERLNK
B pREL RS Bl o HREE A RS
= ORFAEER] i KA 2 PR EEMRE B
BE NS EIf B (nodulor cellular  collection)-&
e mg WBHEQ HHE HE BEY BitHie 8
MY BREAfEY e, adm FERHY mE
R, AW R BHRHSY Bl Z2#ld4 Hiks)

Ark. oleldt FAE-S 6 aSB i MRl A & el
uh REEE W BB R W #ikE Wi
w120 SEIESTRl A ek Bide e mEdR b
e PIRMBRAMT S 2 BHEEE 264
Bmea dgdrh. ol E9 Hay KB Bk MEN
WF#¢(chronic interstitial hepatitis)fg-g& RR3EA 0
= AR

HE 6 LB o o FRS BNt hEg
BSR4 F/pER BEEE 2 K
B S BUIREM R RWEMAE 28n MIRERY
HEAE 2 HER 2He BEY ¢ dow o B
Heoxz 16le] B3I S50 NMBES T 28R
ARSI AT FHANA BT L BIR WE
B Y Bmd 2od Folu 9EolA 12 REESE
dlAv b JisKo] HiMslTE BESL mEelol A M
HFY LA oo BRI KE BE s Ry
B4k, hemosiderin ¥, JIPTH: AN B 2 R4,

Table 6. Histopathological Changes of Liver in Rat Liver-Adjuvant
Suspension Group (Group V) (4, 8 & 14 male rats)
Severity of changes
O+ |4 [ [w] Totat | o|+[4+ |4 m] Towr [o[+]#]w]w] Toa

Hepatic cells ’ (6 wiks) (O wks> | (1‘2wks)

Hydropic degeneration 4 4(100%) 1111]4]2]8(100%) 4146 (14(100%)

Fatty metamorphosis 0 112 3 2132 7

Focal necrosis 0 1 1 213|1|6

Bile inspissation 0 0 1 1

Hemosiderin deposition 0 0 213 5

Regenerating cells 0 1 1 2131218

Focal abscess 1 1 0 1121317
Vascular channels

Central vein dilatation 2 2 2 4 41214 10

Sinusoid dilat. & cong. 111 2 1|4 5 4124 10

Subendothelial hemorrhage 0 1 1 2 2
Kupffer cell reaction 2|2 4(100%) 213|318(100%> 21264 |14(100%)
Portal spaces )

Bile duct reaction 0 2 2 212 4

Bile thrombi in duct 0 0 0

Mononuclear cell infiltrat. 212 4 21214 8 11256 {14(100%)

Eosinophilic infiltration 212 |4 44 8 7152 14(100%)

Plasma cell infiltration 2 21338 25| 7|14(100%)

Lymphocyte infiltration 1)1 2 2121 5 511 7

Polymorphonuclear cells 0 112 3 4 4

Granulomatous lesions 0 1 1 1 3 4

Widening of portal triads 1 1 1)1 2 3 5
Fibrosis & Bridge 0 1 [ , 1 211 3
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o H K ERRBETKSY RS FIEREAC
A L ERBERY B 4GTH 5~85D0 A BES
o =Y KOS A BIE THE hEEY DER
LR 2 BHEES bLBEBRE £ 4 AT

PIEREIREAS TEREEe LEY RBIME 2R
i #6ENA olv] hEME HE HEZ HBYE L
w EEREHAC wE o BECT k] flo] adz
HE2z2AY & MBeE % v BES Bk
—grow EEHEPd 2, 44E 9 2 12H EERAA
Baode Roln] BH AFEHHES HET T
INERN, MIRESST Bieste] = o] Fo] WAHA
9le-¢ nopdl (6,96 RERAA & KE 16, 12[
WERIA RS 340 L K 16D o & MEMME
B BTE-S eI Bol ®izZd whel AE= H-—3s,
2 the] MAL HLEe] MERKE BRsY K
EMBEEL BHEd dor REs HEdA $ed.
FIURRIIES) RIEEEBEINRES BE BE hRES MK
B4 wol L HTHEQ AR BEEBMBMAES X
wed) g&aEslk 4 flol 4 s (%R 9 Eel 161, 12
el 34,

HV RS FESH FRE —mdd v 6%}
2+

W5E RECUDFEM-Adjuvant RTINS
EVED

RECREDFff-adjuvant BRHS 9 FRBHENT
BB AE 2 FRS BV HN Bl kH WA K
sesteh Sl AR EIE TVE RS RERELE
s FiRe 2wz g slg. o 26dA I
BRI 9 BECTFMES Iy E hES FRRE
Ee uel mmE W WEEQl MY B, WEM
B, WERS B CE 6HR 40D D MALRAINA
oz [E FIREEMS EE&S 2vh =T 20004
B T5E PSS FNER BISMREMe BES 2
EsHAREET R ReaREne o ke A
o} WSl AMEABERS 2 A KBF
Bl A M B Bl B Hme, 2
LEHR R PERES WEY & UL, 2 2664
TE ke Frale) MBEE % kWw#te 2t
CAE T

#eA LRAMCEG-Adjuvant iFERTHE
¢:1'§:)

BB (A LEREREBES) #EK] Freund 4
complete adjuvant & FRMEEEST FEHS] H68

Table 7. Histopathological Changes of Liver in
Rabbit Liver-Adjuvant Suspension
Group (Group V)
(6 male rats)

Severity of changes

0 |+ HH#] Total

Hepatic cells (9 wiksp

Hydropic degeneration 1132 6(100%)

Fatty metamorphosis 0

Focal necrosis 0

Bile inspissation 0

Hemosiderin deposition 2 2

Regenerating cells 2 2

Focal abscess 0
Vascular channels

Central vein dilatation 22 4

Sinusoid dilatation & cong. 2 2

Subendothelial hemorrhage 2(2i2 6(100%)
Kupffer cell reaction 2(2|2 6(100%)

Portal spaces

Bile duct reaction 2 2
Bile thrombi in duct 0
Mononuclear cell infiltration 2|2 4
Eosinophilic infiltration 2! 14| | 6(100%)
Plasma cells infiltration 212 4
Lymphocyte infiltration 212 4
Polymorphonuclear cells 0
Granulomatous lesions 0
Widening of portal triads 3|1 4
Fibrosis & Bridge 0

93, 128 Wz HRS HRlrE BHERUGT B
s e RS Simtes 2RBANA Ropd7] o1
o 6EIRBEHEBRS 2 BEAR %Y 9 i
on o FiRe BEZ BHER w2 £ BlAE
% sl BREEBRBRNQ 1B EEHH BEL o
£ 2 2004 oJ=2F BR¥EY BEdid HAME
MR 2 RERARRE, 2 RRAA B FIKE
B ARAREE ol i e mBERE
B7RE ¥ 2 Hol HEBEHE . E8E 2R

WTH RREEOEM-Adjuvant FERTHRE
(EFD
FRAMY LRBBEBBERA adjuvant & &
tsted 9@, 126 REHHT BB K2 EV
B o] olgrt ¥ BHEIL KEBLE FRl PR
A FRE b, Epy EE BES e fiRe ETM
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Table 8.

Histopathological Changes of Liver in Rat Heart-Adjuvant

Suspension Group (Group V) (2, 6 & 12 male rats)

Severity of changes
0|+ |4 [ 4[] Total [ o|+]4|#|#| Tota |o | 4[4+ 4] ] Total
Hepatic cells (6 wlks) ’ (|9 wiks) (1}2wks)|
Hydropic degeneration 0 0 2 [ 2
Fatty metamorphosis 0 1 1 212 l 4
Focal necrosis 0 0 ; 0
Bile inspissation 0 0 b 0
Hemosiderin deposition 0 0 112 3
Regenerating cells 0 0 , 0
Focal abscess 0 0 i 0
Vascular channels ‘
Central vein dilatation 1 1 2 2 2 | 2
Sinusoid dilatat. & cong. 2 2 2 112 3
Subendothelial hemorrhage 0 0 o 0
Kupffer cell reaction 0 213 5 213,3|8
Portal spaces | ‘
Bile duct reaction ‘ 0 0 ‘ Y
Bile thrombi in duct | 0 0 L]0
Mononuclear cell infilt. ‘ 1 1 2 2 23 } 5
Eosinophilic infiltration 0 2 2 313 | 6
Plasma cell infiltration 0 2 2 3 3
Lymphocyte infiltration : 2 2 2|2 4 42 6
Polymorphonuclear cells ‘ 0 2 2 412 6
Granulomatous lesions 0 0 0
Widening of portal triads 0 0 | 0
Fibrosis & Bridge 0 0 ‘ ‘ 0

Mol ByAM MM L REPIAREEMOIY olA L o] H
B 264 £t o HBREST 9EHEHHAAE
W BEe Y 12BEMRAAL iy % BHE
REZA 2 HRHEE e HXE BRAeX s
BE b LBl FRA PR kel &
e HmmREEE 2 o SRAdA FNEE 3T
Hilne MEEE R KEEE 223 1609 BEEg
Rp: SBRBES Bl E HafRe i 8
9% B

wogs ML 2xamEel AEEWSY TR

SEBEAA I LS MBZA &5 LB, WK,
W, HWL B B HRSS MEASEN BRE W
G| v 2 FRE et 2o

Ot 8 | Blol A & HES) Bimstol BE Bl 9
Qo HIR R BARAAL & 2HelA DGR &
Biql EIEY WER BMel 2RI BNVE, &V
HolAE & 1 264 LENG BERS) oEw Rk

e BEel masiglen MURAL %3 12EK
MEaHES) LME WA b 2 FiRel HMSLE M
®ito] = LWL LA Kkl hBE HE HES O
Wise BEsn 9o vob W LAE 9 A W
Brke) BHE R HERl oo hEE BE HEY M
BN, I T BERS WER, SREME, 08
B, WEAKE % FRRY REEe 29 =% LB
BT N DABAE hSE BE BES kR KR
e @fe] mitMEeZ glgo] WEsW, mEE
fR R W] el A imfeel whel g
2o} 26014 AFER Besbs BEA et
EURS  3HAMHAA TR LAE D B L
NETE, ARSI A BURIA 25 F—8 KR
e BRI w2 Bie) e Y4 e
T 2Hel A WHEM RSN B A 2.
Wb IE Y BIRIAE £ 126004 251
RO S RSl RS WAGLE BEAR
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Table 9.
Suspension Group (Group Vi)

Histopathological Changes of Liver in Rabbit Heart-Adjuvant

(5 & 8 male rats)

Severity of changes

0| +

w [ || motar | oo |+ || | w |

Total

Hepatic cells
Hydropic degeneration
Fatty metamorphosis

9 wIkS)

Focal necrosis
Bile inspissation
Hemosiderin deposition
Regenerating cells
Focal abscess

Vascular channels
Central vein dilatation 2
Sinusoid dilatation & cong. 1
Subendothelial hemorrhage

Kupffer cell reaction 2 3

Portal spaces
Bile duct reaction
Bile thrombi in duct
Mononuclear cell infiltraion 2 1
Eosinophilic infiltration 2
Plasma cell infiltration 2
Lymphocyte infiltration 2 3
Polymorphonuclear cells 2
Granulomatous lesions
Widening of portal triads

Fibrosis & Bridge ’

’ (12| wks)

2

1 1

[N I =
O O OO N

2 2 2 4
1 4
0 0
5(100%) 5 3 | 8(100%>

o
B

NIV © Q

3 8(100%)
3

[CIRS: B SR LI N

OO O TN NWoO

0
0
0

| |

gom I, N, V, VU, IR A= & 2~3 fldl 4 NEHE
2= NiikesE 9 BlRFRIEE RS REE REAR
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BR:BIR f EINdA: FH L HHA REs

= HEY Bnd BASIE LR 7. Adjuvant
b HmmR LV, VL URDAE & 1 75ZE 346l
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e BEEEHBPRSS 24 5 5 ed 9719 |/
FES KM Freund's complete adjuvant 9] liquid
petrolatum ¥ mycobacterium K} o zko] HiHLel
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ABSTRACT

A Study on Experimental Hepatitis in Rats,
Induced by Repeated Injection of Homologous
and Heterologous Liver Tissue with Adjuvant

Keun Chan Sohn, M.D.
and Chae Koo Lee, M.D.

Department of Pathology, College of Medicine,
Seoul National University, Seoul, Korea

A number of chronic inflammatory lesions of
unknown etiology in man have recently been unders-
tood by the mechanism of so called autoimmune
disease and a series of experimental study using
animals have been extensively undertaken to repro-
duce the lesions.

A study on experimental hepatitis in male rats
induced by “repeated injections of homologous (rat)
and heterologous (rabbit) liver or heart tissue sus-
pension with Freund’s complete adjuvant is made as
an attempt to produce immunological inflammatory
lesion of liver and clarify the nature and significance
of this type of lesion as a morphological view point,
concerning to a certain human chronic hepatic disorder,
the results obtained are as follows:

1) In the animal groups in which homologous liver
tissue suspension with adjuvant injected repeatedly,
considerably marked histopathological changes, namely
chronic interstitial hepatitis with focal necrosis were
observed in the most cases (about 92%). The lesions
consist of scattered focal necrosis of liver cells and
infiltration of plasma cells, lymphocytes and histio-
cytes and occasionally of eosinophiles in the portal
spaces, associated with occasional mild fatty meta-
morphosis and focal fibrosis.

2) Without adjuvant, the group in which homolo-
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gous liver tissue suspension only injected repeatedly
showed mild focal inflammatory changes in 50% of
them.

3) The livers of the animal group in which hete-
rologous liver tissue suspension with adjuvant injected
repeatedly showed slight changes of the similar type,
but in far lesser degree as compared with former two
groups.

4) The livers of the group which received Fruend’s
complete adjuvant only also showed some marked
proliferation of kupffer cells and some small round
cells infiltration with a few non-caseous granulomas.

5) The livers of the animal group which received
heart suspension (instead of liver suspension) with
Fruend’s complete adjuvant showed no significant
inflammatory changes.

6) In other organ tissues, except some small round
cell infiltration, especially in the lung, spleen and
kidney and hyperplasia of some reticuloendothelial
gystem which is considered as the adjuvant effect,
no other particular changes were noted. Only, in
the brain,
granulomatous lesions were noted.

kidney and lungs, a few non-caseous

7) The above results obtained by this experimenta-
tion led the author to the conclusion, which says:
The hepatitic lesions induced in this experiment
might be considered as a chronic hypersensitivity
inflammatory changes; And, in some chronic inflam-
matory liver diseases, the components of their own
hepatic tissue cells might be rendered antigenic by
some unknown reasons, and participates directly or
indirectly to their pathogenesis and disease process
through immunological mechanism, i.e. autoimmun-
ity. And from the above morphologic features, the
experimental hepatitc lesion presently described showed
many similarities to those of active chronic hepatitis

in man, so called “Lupoid hepatitis”.
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Fig. 2.

Fig. 3.

Fig. 4.
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LEGENDS FOR FIGURES (EXPERIMENTAL HEPATITIS)

The liver of an animal of group [J shows marked infiltration of plasma cells,
lymphocytes, mononuclear cells and a few eosinophiles, especially in the portal spaces.
A large granulomatous lesions are seen in the capsule. H-E stain, X 125.

The subcapsular portion of the liver of an animal of group [V shows a large granulomatous
lesion with central area of necrosis and surrounding cellular zone composed of plasma

cells, lymphocytes and a few eosinophiles. H-E stain, X 125.

The liver of an animal of group ¥ shows a focal hepatic necrosis with peripheral
proliferation of fibroblasts, intermixed with Iymphocytes. Surrounding hepatic paren—
chymal tissue shows moderate hydropic degeneration. H-E stain, X 125.

The liver of an animal of group [ shows two nodular granulomatous lesions, consisting
mainly of epitheloid cells with diffuse kupffer cell reaction in slight degree. H-E stain,
X 125.

The liver of an animal ofgroup ¥ shows a large dilated central vein and surrounding diste-
nded sinusoids with marked proliferating kupffer cells. The hepatic cells show slight to
moderate hydropic degencration. There is a typical nodular cellular collection. H-E
stain, X 125.

The liver of an animal of group V shows moderate reaction of kupffer cells and focal
infiltration of small round cells, predominantly of eosinophiles in the portal spaces.
H-E stain, X 125.
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