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A Study on Experimental Carditis in Rats, Induced by Repeated Injection of
Homologous and Heterologous Heart Tissue with Adjuvant
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Hi B B Kd4s B4l 4+ Yo
e HES 3 oty HMEo & oln] A& 4y
A el el sy s,
Piere(1942)° = TR EHNA BIRHE
(Collagen) B ffio. 2 win]obn} A WHFEELES B
3h ol ¥ e WEEENo R FAMSldx
g7 o2l fEthkelolA viz o]l —ifd] 18
Pegol BEES #H =+ SHEBEE Bl EHY ®
e HRERRe 2A FEREol e A& BT v
ot —@E Fel o]z EEEHNS] A L R
BB HA M (mmunological tolerance)o] S K
Hell fkste] I oz Wete] HEMAR RS 2 EW
ol HiRM:S AYA HAY Bpgozd LA
—fie] Yol R #Rpyes HgMMe HE
TE RERES A ot A Wik BERR
He A 7haL glo} o2 rhx] Aol FpmBuikitgiBe
WHEE o2 d Maow WM He] ZolA
7hat Slol Al o] BHEEEl —BRe] A#k 2 HREYIA
o WHEEHR] £H ®WEHT dG

Erlich & Morgenroth (19000 &= Afs 2 HEBJH #F
HBol A 2 M B ARt AL of FHRH
gro] Aol A A& mHsIA L ol FEE 3Kl
Burnet (1959)% &= 1 %t #: (Auto-toleration) =& Hi
B (Self Recognition)o] o Fhatiet. ol =¥ HEW
2 ojul Higel HEBREACA =x oW BEMKEMLE T
A BiEsA =Edl oluol fBH: K MRES kGl
2 EmAc. BHEKA oln] Metalinikoff (1900)%
& BEA T B EES KBRS ez old ¥
g Sl REY 2 Hir) =3 B A MRS
JEE) bk (Immobilized A 71 & #zzslgl o)
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— ALl A=) s A0 A 45 & AdoE—

ofwl of Hi#aE bk (Alito-antibody)stn 9144
t}. 2 Uhlenbuth (1903)%V ¢l ¥ BREkA Kkl B
T KRME7T AL o) @ BBME ABBRER A
B ¥ 2 W#H L Donath ¥ Landsteiner (1904)17 o] 6] 4]
wl 2 e M E R i (Paroxysmal Hemoglobinuria)e]
sRmEpe; KESE Hm#E(Hemolysin)g] #HHEEZ EE
& BRIAAE Aold. &Hl o] HFmKst AKMm
e HEVMEA] HRA =3

2% Hurst (1932)%, Rivers et al (1933)%%, Ferraro
2D Jervis(1940)*° & HEMWo = [MARAEKEE
WG &3 HER Y BBMERLFREX (Experimental
allergic Encephalomyelitis)-%, z2lx B ¥ EHK
BEM:(Organ and Spcies Specificity)® H¥isl HE-&
HRELC] WiEE] $hrpsr 1023060,

tj$-o] Freund (1944,1951)% %o {k¥ Freund &
Adjuvant 8] BRel o) o= —EMAl B B
%  fE (Delayed Hypersensitivity Reaction)-& LY
AR AR B —fmez FRAA + JdA Hgled,
FfE e REHG Freund’s Adjuvand & FHinEs
gogd JE X, KR KHE AR s %4 2R
Byol A Jgeo S5 sm a4 s S en 00 S22 HTR
o, EIFS D, R n, BEBEY 0 C0, HEEY, B
B BB, 00 0 IRERA AT, BRI, BEBRS T OO,
RUArAR, B0 49 W ¥ EEEkRe BAE
A7l #WaRse s R

go] LB golAd olHd W X MEHR
Pegsol R FIEEES Aolnd Davis ¥ Gery'™
(1963)7F B LEBAA mERS LEBREE WE
e 2 e FEEY & AFE HiEste =9
Ebrenfeld et al (1961)!® & Robinson ¥ Brigden(1963)
sosiso] el migdl A AR AT ARHRE KL
o] #@&ds gl-e-g £k el o= mEN W
B ARHBES 2 25T ARLEKES BEENN
o #fFetel Byl 2oie o3 Hpel FadA
mERA By Nedde AS HESE oA o
DERY FR 9 ®ilsozsd o ARHEY B
e HBA gedst g

=g Cavelti (1947)'0 9} Jaffe 1 Holz (1948)*° &= &
BRI ERERAEERS 223 Kaplan
9 Graig (1963)* ¢} Asherson ¥ Dumonde (1963)% &
REELEBTEERS e Wi RIEHET RS
<, 23 ofge LAY BRI LR BoM
o2 #BkPE ®ELL 3leh. Davies et al (1964)'°
= A Y RALHEAMASEK 2 Adjuvant FRES

gEAste e HRABE BALL bl LR
R R RRY] RE S Bt @4

2.5 ATl B 5B | (Hypersensitivity Diseases)
o FERE Wik BkE Jhe HAHAE ofA o
A3 KEHEY AR O FEE 9 Bl WRES
28 A YA HEL o] HHEeh =T A BHKESY
e BHEBT BERNS KBS At Fiskad
ol2] ¥ HEBRFS KRS Bt Ao otvsin A4
o 2 BREEE old SWs HEMSZ] oEE Ao
2 sl e 253 Kifse] A BE T 2
RS Fo] % olad BHMEREY BHEHE T
B RS E 2 AR T BRI REIX
shet.

olol KEE WHAE AMASKT B IHE B
2 Wele @EHEE B fiRozA —Ee) Ry
itk o] AT - A& HMEY FAE 2 REY
LA 2 FES-Adjuvant BEK-S REEHSIA BT
i OMRERN Y EESRNE BEAS RBRYoE 3B
@A 4 gled, m oo velhdi o] RK
L2 vl BB &R #E (Delayed Hypeusensitivity
Reaction)ol] k3 HFREH L ZES] HBite] e
35l 2] B RIS Rz KW EA 58 2
< BB M.

EEME W AE

D XBEY :

FEH AT B KOME 100~130gm 9] #
BT N EEAREA B 10AK —E % BFE KiF
< FEs R JAM-S THED B AEERRS BREd
& tetracycline 5 mg/H(BBERAHAGHBADE =
g Qo] A= BEhAl Salmel GIBMETRMDES kol
Easle Momes BRTY ol KRl s
ol E BB Z EEAK BdA i3 R 7
& BEBmEoz vyl eI

FIH: EFHERCGEENHRBEAEHED

I8 Adjuvant BB

H1H: sRARLARSEREBIEHMH

B|VH: aR(AE).LES-Adjuvant BRI S

EVH: FREGEE.LAS-Adjuvant 2 ¥R 5

W AR(ASEFER-Adjuvant B RS #

VR . FREBFA@-Adjuvant 8K HEHE

e BRBNE —EHl REEkAsld \aF=EY

onl BRUNF 2BHe KE 9o, ihsEez 3
REA R (R ER R AR AR £458 9l ¢
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A8 muitivitamin ME F—fefEo s 293 wo}gz
RKE @2 #H5E FEHEE FUch olF HRBYS
BREEG 98 2 128A)A-e LEEK WEKY
Biol ks WmEHIAst.  (Table la Experimental

Animal 2R)
Table 1 a. (Exrimental Carditis)

Experimental Animals (male Rats)
Number .

Group of . . Survival

. of Injected Materials :
Animal Animal Duration
Group || 6 rats | Dontrol, Normal saline | (9 wks)
alone
Group [ |10 rats | Adjuvant alone C )

Group | 5 rats | Homologous (rat) heart| ( r» )

tissue alone

Group IV| 20 rats | Homologous (rat) heart| (6, 9 and

tissue with adjuvant 12 wks)

Group V|13 rats | Heterologous (rabbit) | (9 and
heart tissue with 12 wks)
adjuvant

Group V| 8 rats | Homologous (rat) liver (9 wks)
tissue with adjuvant

Group V| 6 rats | Heterologous (rabbit) | (9 wks)
liver tissue with
adjuvant

Table 1 b. Material and Method

Animal:Rat ([10—130 gms.)
Tissue Emulsion Pool
1. Homogenization of heart or Liver Tissue
2. Washing and Centrifugation
3. 1:1 Tissue-Saline Emulsion
4. 1:1 Tissue Emulsion-Fround’s Adj.

Injection Dosis: 0.5 ml /wk, Subcutaneously.

2 HZHRKR L Adjuvant:

A b d SRR

MRBIARES B%3 37 Y9 aRE #E 10T
A, RRE B 2~3d EEIRuLE &9 i
BEAA &EY Bffes FEE®Y LB 2R FES
Blleta AHMABKE Bk Hksld odo3 mama
B& 29 192 ELIUMYR % Potter-Ervehjem &
Kimax glass Tissue Homogenizer o @3 X =}
FlEke] ABE fwAs Basld 1,2000E/59

B2 347R Homogenize T ##el 2 FWE 54147
LS s 2 st AR ABAKE 101 A
Hitz Bedoezs A =5 REY L 2 FaLD
S go] RERC #BMEes HAESYST

B) & 9 F#@-Adjuvant B :

ke o 2 FESEERE EHER Freund's
Adjuvant 9} 1:1 Atz Bosle fasigddt
(Table lb-material and method BR)

C) Adjuvant:

# A% Adjuvant £ 28 Difco Laboratories (Detroit,
Michigan)$ 591 Freund’s Complete Adjuvant 24] =
B4 2 KL 8.5ml¢] Bayol F (liquid petrolatum.
U.S.P.), 1.5ml¢ Arlacel A (Emulsifying agent) %
5mg ] Killed mycobacterium butyricum ¢ 2 5o 9]
2w 4°C BEEHTe] st @Ak

D EFHEE U E

BRBY BER 2 #HEEE flEsld Btz —
HHEez g —mYq LA ZF2 —ZHke 2
A RTFHEHSIE

EHES £RERMHA o=t HES A HBRBEE
SR ABAKERECE ] RBIDAA 2eja BEEH
#¥el Adjuvant =+ AFRLEBPEREHBGEI 9
D EBFANAE 0.25ml/5BYE, L =& FHBRGE
B % ®KE)-Adjuvant EHERESTFCE N, V, U, T &
BN & £8 Adjuvant BEKS 0.5ml/BHE
Easlgich. el A B & RBRIF BHYRK &
A, EatE, EHEEK EHNR Y BYREES
& —#Fs w9 g4 1%K(Table lc-Schedule of
Injection)$} e} '

9 REHBRN BREFE

HEES I A RS BRBER 1EHA
o BREINR VTl fRste] W E RSl LEE L R &
FEBSHE el R B KiTsts = W
o —iEfpel Al KR MBS st R
#: 10% formalin ?5?&01] Yol Easta paraffin f3s}h
Qon 5~Tu ﬁﬁwl HBHEDH& PR3t Hema-
toxylin-Eosin BEHE & BRI %3 LEE —
JE AL A WH-& YIEt] WYEAL BHE] &
wetglew =g pEe wlel HEEEPP o2 van
Gieson 3¢5 9 phosphotungstic acid hematoxylin %68,
Mgt 4 Acid-fast fa%g& Rifrsle fd 2%
a1t

S ol Al BT WNEARBN WY FREEE
Thed) sl el KiZES S
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Table ic. Schedule of Injection (Experiméntal Carditis)
Group of . . Dose of ;“;equency of| Animal |Interval of| Survival
Anin‘lljal Injected Materials Injection injection No. Injection | duration v
Group 1| Normal Saline (Control) 0. 25ml/wk 9 6 7 days | 70 days
Group [ Freund’s Complete Adjuvant 0. 25ml/wk 9 10 7 days 70 days
Group 11 Rat Heart Tissue 0. 25m1/wk 9 5 7 days 70 days
Group V Rat Heart Tissue with Adjuvant 0.5 ml/wk 6 2 49 days
9 6 7 days 70 days
12 12 91 days
20
Grous Y Rabbit Heart Tissue with Adjuvant 0.5 ml/wk 9 5 7 days 70 days
12 8 91 days
13
Group 1 Rat Liver Tissue with Adjuvant 0.5 ml/wk 9 8 7 days 70 days
Group VI Rabbit Liver Tissue with Adjuvant 0.5 ml/wk 9 6 7 days 70 days
Table 2. (Experimental Carditis)
Histopathological changes of Heart )
i : Severity of Tissue changes
é:g;n asl Injected material and duration AIr\111Omal . g
P : o | + | # | # | | Tom
Group | Control, normal saline (9 wks) 6 0
Group [ Adjuvant (9 wks) 10 1 1
Group I Rat heart (9 wks) 5 2 2 (40%)
Group ¥ Rat heart + adjuvant (6 wks) 2 1 1
(9 wks) 6 2 3 5
(12 wks) 12 2 4 6 |12
20 18 (90%) 4
Group V Rabbit heart + adjuvant (9 wks) 5 0
(12 wks) 8 2 2
13 2
Group V] Rat liver + adjuvant (9 wks) 8 0
Group VI Rabbit liver -+ adjuvant (9 wks) 6 0
() mE R =5 BE 1 HCHRE R SV, IMdAs 2 24 %
() & (s PERigtS BZ) oI5tk v
) e % THRENZ 2RSS —IF T v E2
D *eh A

W1 ERHBERECEED
AR AEKE EHT EVHRMY LRSS 9EX
mikstetd ot Heh 16014 AR R LHRE &
W gne, 2L K 1404 2 LHREAC

® B K&

145 Dl REHKBRY RR

Z HROHBHAA B FRY REY RSk
EHIE LR HEABE BRYe BVRIGHE
0.0 8- Adjuvant BRRIESBEIOE T K5 (90
%)NA ssol WaeE B 1RO RUAM)L RSB
BHHBO A FLo2 (40%)KMFMS MBS B
o} =z @EAF EHEAA Y T LMK el THAEE
o}

Bl RS MERFME BAT ¥ Hi BEd
RS g (g3 2R
# 218 : Adjuvant BUBESRCGE 17D
Freund’s Complete Adjuvant 2t-& BBo = 9EKE
W B oAE —eR 2 HEFTR i
weteh. B oStk 1A LA R el EHE 8
MRS mFREE EEEKEREE 2 Ak
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—H.S. Shin: A Study on Experimental Carditis in Rats, Irduced by Reteated Injection of Eemologous and
Heterologous Heart Tissue with Adiuvant—

Table 8. Histopathologic Findings of Heart in’
Normal Saline Group (Group [.)
6 male Rats

Table 4. Histopathologic Findings of Heart ifi
Adjuvant Group (Group 1) '
10 male Rats

Severity of changes

0 | -4 |4 | 4] Total

Endocardium (and Vave) (|9 wiks)

Swelling and edema
Fibrosis
Lymphocytic infiltration

(=Rl i ]

Polymorphonuclear
infiltration

Histiocytic infiltration
Plasma cell infiltration
Eosinophilic infiltration

= o o O

Congestion and 1
hemorrhages

Vascular changse
Myocardium

[

Cardiac muscle
Cloudy swelling 0

(=]

Degeneration

[o=]

Atrophy & necrosis
Interstitium

Congestion & 1 1
hemorrhage

Vascular changes
Fibrosis
Lymphocytic intiltration 1

(= R =]

Polymorphonuclear
infiltration

o

Histiocytic infiltration
Plasma cell infiltration

[N ]

Eosinophilic infiltration
Epicardium

Fibrosis

Vascular changes

Lymphocytic infiltration

(== = B -

Polymorphonuclear
infiltration

Histiocytic infiltration 0
Plasma cell infiltration 0
Eosinophilic infiltration 0

Ko FBREEE Bk i 264 LMK
ol A g Bim R mEKENE KER L EEOkE
e 2oz LA HEE RERRET 2R
Blgtel #dad HMHRRS 2mAA dsioh G4
E3E: ARAB LRSS R B ARG

Y

Severity of changes

0 [+ |4 |# #| Total

Endocardium (and Valve) (9 wiks)

Swelling and edema
Fibrosis
Lymphocytic infiltration 1

Polymorphonuclear
infiltration

(=2 = W I ]

Histiocytic infiltration
Plasma cell infiltration
Eosinophilic infiltration 1

Congestion and 1
hemorrhage

o OO

Vascular changes 0
Myocardium
Cardiac muscle
Cloudy swelling 0
Degeneration

o

Atrophy and necrosis 0
Interstitium

Congestion and 1
hemorrhage

ey

Vascular changes
Fibrosis
Lymphocytic infiltration 111

Polymorphonuclear
infiltration

(=R \- I = )

Do

Histiocytic infiltration 2
Plasma cell infiltration

o o

Eosinophilic infiltration
Epicardium

Fibrosis

Vascular changes

Lymphocytic infiltration 1

O = O O

Polymorphonuclear
infiltration

[=]

Histiocytic infiltration

(=]

Plasma cell infiltration
Eosinophilic infiltration 0

BR(AE).LEBRERKEBSE Freund's Complete
Adjuvant 9] Fmgle]l 9 BIREEHT AR 5
i 2 Gl A (40%)0 A Eakshel RERKES 2
Felm Yo BREUGESR I OLRE D WA
+ EHY pEHER 9 #n3 F%Ed TRR
9 OMEMRER 2o R E KEY BEER
Eik 2 Eikminsie JmEsEs LY BES mR
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WS Hmelel LMRel Ay B @@ 9 o
spe] MoV EEYE  FREERE IS sore) Wt Wi
MRS N AR HER D ERAREES Hxd
% gk LHBAAE R MRS hEES B
BEAR 2 BRESES BEY HERZEE 2.
Hi Sl AE BEE mEt: Bm N S HER
0 FRREES BEAe bt garie o o8
5% BR)

# 418 : AR LEM-Adjuvant ¥ ¥
(BN
B R (@)L R] Freund's Complete Adju-
vant & % BA&Sld REEHI RRHFLE RHEEK
3 RIS ERe) =hel 2 RERELS #HRE 8K
sle] 7be Xoloh A 6 EEENA AL EEEY R
(2B 1601 FEERA AL BE HE HBE
(6 BUh 5 1)) HMkEE 22l 2 126E BRI A= 12
Bl 10810 A & HE g HEE 28 v
A 2flE BES FABH mRMe 2t RRRE 20
Bl 1881(90% )1 A B BESlr e S8 RHER
Mg 2Rt gl (2% 2R
BEEEH LEREdEGRAAE 2469 EE
KEHRBE BT 10614 LAE R LHREAA
&l NE BES BEMAN, IRk ERME 2 W
Exke] HREBEe] BWMEH hEELLEY Bm R
S R MBEE pEamRERET T
frol =teb LARAA 14, LHMENA 66 22
DAl A 208 Bz=Eln =3 2, 3HA o] o
o LA 2R LBREA A R BOR BHRS
e 2 46l A LAY MRkl B IR A
4 BRsta gk a4 FiRoezA KRESHAA LK
B B | AEEER] #lsy] LR
ML KRS BRI R e, avls 264 B
Fite Pk 9 EIEE MEEchl EaRdg 2k 4
g LAAE R LAl A8 AR SRS
En FM¥slas SIS Bikwmtkied vt R
B (E6k 3R
W5 ¢ RECEMLEB-Adjuvant B34 5 4
BHEEVHD
FECRE).LEAK-Adjuvant BRSO HE 126
RE EHT BB A e aRLHA A BREE BiR
o BE7} #e #%EHsle 136 BBt REMAREHE
HE b B 260004 BHY fEBEr HBESNE
Pole o] @By SBIT LES BHEEHEEKCR
Bmsde 44 T4 LED L GE2R

Table 5. Histopathologic Findings of Heart in
Rat Heart-Suspension Group (Group )
5 male Rats

Severity of changes

0 [+ | 4] 4| ##] Totat
T owksy[ |

Endocardium (and Valve)
Swelling and edema 2
Fibrosis
Lymphocytic infiltration 12

S W o w

Polymorphonuclear
infiltration

Histicocytic infiltration 2
Plasma cell infiltration 11
Eosniophilic infiltration

Congestion and 3i2
hemorrhage

Vascular changes 0
Myocardium

TN NN

Cardiac muscle
Cloudy swelling
Degeneration 1

(=

Atrophy and necrosis
Interstitium

Congestion and 1(3
hemorrhages

'

Vascular changes
Fibrosis
Lymphocytic infiltration 2

[~ - I )

Polymorphonclear
infiltration

13-}
[

Histiocytic infiltration

Plasma cell infiltration 2

Eosinophilic infiltration 1 2
Epicardium

Fibrosis

Vascular changes

w

Lymphocytic infiltration 1

(== R e P e ]

Polymorphonuclear
infiltration

[\V]

Histiocytic infiltration 2

[\V]

Plasma cell infiltration 1 1
. Eosinophilic infiltration 2 2

EFEMEHT PN LAMB R LHEEAA
By mn(ee) ¥ SR RERBEQO~200
o] MZEY ¥ HEY FRYeH REREHEMT Fel
Ae 86t 2l A BE BE K WEHE 2o
3 WER VEMARZE 9 SRR MEER FRRR
e LABAIA Mz M = EBEY R
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Table 6. Histopathologic Findings of Heart in Rat Heart Adjuvant Group (Group N)
2, 6, and 12 male Rats
| 0 |+ [ ] 4¢ 4| Tota | 0 |+ |4 4 | | Totar | 0 [+ |4 |t | | Total

Endocarbium (and Valve) (o wiks) (O wiks) (12 wiks)
Swelling and edema 0 213 5 218 10
Fibrosis 0 1 1 2 2
Lymohocytic infiltration 2 2 3|1 4 6 1 7
Polymorphonuclear infilt. 0 1 1 1 1
Histiocytic intiltration 1 1 213 5 214|16| 12
Plasma tell intiltration 1 1 1112 4 1(3i1216/[ 12
Eosinophilic infiltration 1 1 3|2 5 212 12
Congestion & hemorrhage 2 2 3|2 5 354! 12
Vascular changes 0 0 3 4 7

Mpyocardium

Cardiac muscle
Cloudy swelling 1 1 ;I 3|4 7
Degeneration 0 1 1 | 615 11
Atrophy & necrosis 0 0 ! 2 2
Interstitium

"~ Congestion & hemorrhage 1 1 3121 6 2({3|4(2] 11
Vascular changes 0 0 1 1
Fibrosis 0 1 1 11{2 3
Lymohocytic infiltration 1 1 3 3 612 8
Polymorphonuclear infiltr. 0 1 1 2 4 6
Histiocytic intiltration 0 213 5 21416 12
Plasma tell intiltration 1 1 21211 5 21713 12
Eosinophilic intiltration 1 1 31 4 1132 6

Fpicardium
Fibrosis 1 1 0 111 1 3
Vascular changes 0 2 2 1 1 4
Lymphocytic infiltration 1 1 1 1 6 8
Polymorphonuclear infilt. 1 31 4 2 2
Histiocytic infiltration 1 1 2 4 1,216 9
Plasma tell intiltration 1 1 211 3 2 6] 12
Eosinophilic infiltration 1 1 0 71411 12

HER, MEAMAE BEERY TEREES LHEE 2
DA A mEREEez BRE % Ha By B
Re gt GB7% 2R
861 . HR(AMFAM-Adjuvant 7 H H5t
PEENR
BAR(ARS) FAEMCERZR) P ¥ Freund's Comp-
lete Adjuvant 5 % BASt 9 REEHT HH
Foll A 2 26104 HENzE BHEL vhe AR
HE HERRe BEREAA Gkt (B2 5 el
gdoIA - AMLE 2 LHMAESA BHpd Bnd

Rk WER 2 FRRERE BRY £ By AR
< 4= (EeE 2R
|7 ZEGEFA#-Adjuvant 2B RIES
OB
FRRDY FEBIDEREERS Adjuvant
womstel 9l REHHT ABRBAAE K2 EURE
Zro]l LB AL Bl fikesl MRER 2
R (E2
=2 f Fel slolA LHME R LRSI A B
dEme, =Y 1 244 T @mizd REY
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Table 7.

Histopathologic Findings of Heart in Rabbit Heart-Adjuvant Group (Group V)

5 and 8 male Rats

Severity of changes

0 [+ 4| # [ #] Total | 0| +]4] 4| | Total

Endocardium (and Valve)
Swelling and edema
Fibrosis
Lymphocytic infiltration
Polymorphonuclear infilt.
Histiocytic infiltration
Plasma cell infiltration
Eosinophilic infiltration
Congestion & hemorrhage
Vascular change

Myocardium

Cardiac muscle
Cloudy swelling
Degeneration
Atrophy & necrosis °

Interstitium
Congestion & hemorrhage
Vascular change
Fibrosis
Lymphocytic infiltration
Polymorphonuclear infilt.
Histiocytic infiltration
Plasma cell infiltration
Eosinophilic infiltration

Epicardium
Fibrosis
Vascular changes
Lymphocytic infiltration
Polymorphonuclear infilt.
Histiocytic infiltration
Plasma cell infiltration
Eosinophilic infiltration

(9 wiks) (12 wlks)

0 111 2
0 0
1 2 1 3
0 0
0 2 2
0 1 1 2
0 2 2
2 3 1 4
0 0
1 2 2
0

0 0
2 3|1 4
0 0
0 0
1 2 12 3
0 1 1
0 2 2
0 2 2
0 211 3
0 0
0 0
1 2 2
0 0
0 2 2
0 2 2
0 1 1

B WERBE 2 HBBRC) Bl B K1y H
Re g99r (BoE B3R
O DL 25 AW FEESBEN WX
2 BB LBLAE WEBEA 4% W, W,
WHE, BB B 2 HBSe WEAREN BEL W
stgld wh 2 FiRe e Ak
BB B IR I RlAE £ 10604 Akl
1E EEY RELAEELS FRE dehd B 24
BT BiRel Qom SIM R BN ~ENRA

172

44 o~30I01 A NEE BEMOBE T Rk ERAR S
FEL M WEARS WMAS BRsgon 49
BIRAE 1014 RIS BBIT B SIS HEE
ol ZikMilee] WAL vehiged) HRE WHIEN
e MEeslx ek

B o8 D BEQl IERCBERES BEMIAE £% 2
Pl A R L WBLS Bk LU HEFR e
Qo w1, N, VEel As il E wES 2
B BAMEET BT MHEAKE 1A VB DV




—H.S. Shin: A Study on Experimental Carditis in Rats, Induced by Repeated Injection of Homologous and
Heterologous Heart Tissue with Adjuvant—

Table 8. Histopathologic Findings of Heart in
Rat Liver-Adjuvant Group (Group V)

Table 9. Histopathologic Findings of Heart in
Rabbit Liver Adjuvant Group (Group VI)

8 male Rats 6 male Rats
Severity of changes Severity of changes
0 ||+ |4 | | Total 0 |+ 4| 4] | Totat
Endocardium (and Valve) (jowks) Endocardium (and Valve) (9wks)§
Swelling and edema 1 1 Swelling and edema | 1 1
Fibrosis 0 Fibrosis j 0
Lymphocytic infiltration 111 2 Lymphocytic infiltration | 1 1
Polymorphonuclear 0 Polymorphonuclear 0
infiltration X infilt.
Histiocytic infiltration 0 Histiocytic infiltration 1]
Plasma cell infiltration 0 Plasma cell infiltration 0
Eosinophilic infiltration 1 1 Eosinophilic infiltration 0
Congestion and 21111 4 Congestion and 3 3
hemorrhage hemorrhage
Vascular clanges 0 Vascular changes 0
Myocardium Myocardium
Cardiac muscle Cardiac muscle
Cloudy swelling 1 1 Cloudy swelling \ 0
Degeneration 0 Degeneration 0
Atrophy and necrosis 0 Atrophy and necrosis 0
Interstitium Interstitium
Congestion and 311 4 Congestion and 21111 4
hemorrhages hemorrhages
Vascular changes 0 Vascularc hanges 0
Fibrosis 0 Fibrosis 0
Lymphocytic infiltration 11211 4 Lymphocytic infiltration 11 2
Polymorphonuclear 0 Polymorphonuclear 0
infiltration infiltration
Histiocytic infiltration 0 Histiocytic infiltration 0
Plasma cell infiltration 0 Plasma cell infiltration 0
Eosinophilic infiltration 0 Eosinophilic infiltration 0
Epicardium Epicardium
Fibrosis 0 Fibrosis 0
Vascular changes 0 Vascular changes 0
Lymphocytic infiltration 1 1 Lymphocytic infiltration 2 2
Polymorphonuclear 0 Polymorphonuclear 0
infiltration infiltration
Histiocytic infiltration 0 Histiocytic infiltration 0
Plasma cell infiltration 0 Plasmacell infillration 0
FEosinophilic infiltration 0 Eosinophilic infiltration 0

B A 1MA BIRT e PIRMBEA MEA SR
WSFEME ] BMEE St = bl BREHEE
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BPEME 2 5 B |EE BTy
LR 2 L] BimE Fiksta ar, [flelAE

B A PP FFREADERC A Bmdd. =
st BEMME HiThiRel sl

BRI A= ERelLe HEET o BSE MR
o] WALl 2 2ol 4] 453 PIIRRIER B FFHER
Foll i TvE e WER, MEME, FER
EREmge] @8] MuEx FAERE ol & Ktk
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MBaot RS BUMEE BRI MEEE MEsE
(Nodular Celiulor Collection)-& Rv =g SN
WSk hEE HE gES BE 2 BEARRE 2
Bla FFhEREMRY mMBER 2 Kingitkd BHEs
AL 9 Rl BByl . e FIER
HIRA BE ¥ REN BEEMT] BRE: BEs
A ekt

FRAgEROl A 1619 Btk Eel 1619 PIRRIER
BEE NFEEFSE BEdd.

Bl IR KB Y HEY BRY 8n
£ BiReE A e BT PRl ¢k Adjuvant
7t oA IR R BEV~URIAL HEANA
L EAAL i E R EY: SERARRES B,
=3 BEEETH KK SREERAKRRES B
23S B A HEFRE gk

W s R g SIRAAE B 2 i
§i-t desl e A MERBEERRA SBe HEMk
#E7 vg B i HEFRS o FIN L H
N~V A 2 Kool A daEe] BMEA #n
SRR HE BES MARMR 2 RERSARY 8
e wv] ¥R 2 BEMRS HEseA oo S5
B O7yE BEe WENR BEMAK Fgx Y EARM
=t ARR2EY BEdT HERRE BE BE
e BW R (hyperplasia) g Reolut 2BBHS H
o] PIEEBRERE BdA gedh

BeEI~I5 2 SN RN HEFRS gl
EVHE D EVHAA £2.14 £BEBakeg
1519 Emas KMk nEREERES 2Rsa
ook ENVES 16 BESMelA Bk gi(elial
nodule)-& 2&la MBS T AFEMERE-S Bdlev]
REENT o WRmEsEe REsA et

MHE: 2B BE 9 EETY LREMBR
BHEe 2789 =8 BERTHELARS EEE ET0A
ol A @zt A RS i

o S 9 Hiele KEMRS BEEA dedh

R B =R

AEHE Bt ol AT EHMESY ¥
&3} 2

B 100~130gm Ai5te] #ES HEARE BERD
Mz RSl o] & THOoE UN: &4 4V AN
ACE D) AdjuvantCE [ B9 E# S RL BT ERCE
I2) Exspofil-Adjuvant BEKCEVE EER
BOEB-Adjuvant BERGEVED 9 E¥AR & K

%9 FF#g-Adjuvant BERGEE, UEDS BT HEBA
of —EWIM REEM StYwiel 2EBRBHYH D BVRE
8 aR(AE) LA EREER Adjuvant - 7§
et BE REEHTE f QAL x ARIH
(90%)9) A Lol BE L= F#Sl = KEYE HBE
2rilglen o s e REEE 2 ERN
9 ERH wel EEE mEsSe & B @9 |
BMER L(ARRES EBEHBCETITHY HER
0% A ERLE FERAfez S B8 #
HPTRS Bmshd 2 e #Er BN Bty
om =¥ Adjuvant EBEMHBCEL B FEERR
LER(FERS BER EHBCGET L i BRI
RS 2 AEAA~26DN A Rolr ) s5BI% SeihiRis
2.2 Bl AT St ERHBRG 48
By AEKCGEBHE E5d BB LEBREY AR
(A 9 FREMS FREERR)Y ARElER
3} Adjuvant ¥ HAEse] EHd BERFIAE N2 &
Y FRel BEHA 995 LB 25 SRR
BpiRe2AE Adjuvant Bl kT RHAET Kol =}
EEE e WRABERERRY #E 9 MEVAKREE
ol FhME, RRE. FTBE BHLZA EER BzEHY BE
o) REEERES P 2 M4 BEstgd
ZEBES Wl RRHEHY FIN L BIHL
Bikelae 2EBEBHE F—3 B3 Hkes FE
BAR) =+ REBGERE)Y L(AK 9 FEE
MEREHKS iR E Aol EEHsd e E M
B Adjuvant & B B L(ABRSDFFE Ha4
w2 KBS (0% EEILE BHRIE hE
EUEY i #brt LA BeEdde 55y
=3 Adjuvant Finglel BB R L(AKIDEGRE
Feol Hal4Ax vF z FRY BEE #ESSAS =2
SEXE (40%)1A  HmEse LA $Ezaldg
E EE 2dIn 2559 2% ARE 9 G284
Adjuvant g2 Fiegol el BAEE: HEY HRRE
shell LESHURA B8 %R ME(Cross reaction)e) g
BEREE £ A58 TR B B4 g
e FHES 25 AR KEel BB 9 Wns
P (Species and Organ Specificity)] RFEBHy %
£ BB es #HEsld F& vEn £488 . ¥
Adjuvant & Hmg FE S|HEBHRES #HT A
B9 e @neld Amaiel sk vE mE o
23 o] W EEEERnE] BRI G A
=3 FESFAGHFEY Adjuvant & HmEsE BE
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FIEW RS 2 Uloe FHL AHRY KR
o} ke —HKshe Aojet dalen v se] A9 BHEW
& BynFEd A oW e RESn RES RE
% B fiss BT FEE GAsld FEsld
24 RRBAA BED BV AR LB &
By REHEREE e, WY HEESRHSOrgan
and Species Specificity) Ko 2 #ERE REBWH B
2ol glol A9 Bt Chypersensitivity) ji#e] e} PBEE
2,

B s TR BELE Efron & HRM
B AR oldA S BMEE 2E B Yol B
& Koch & S TRAAF &t 4750 A &l
D BBy =t AR mRdA ow e
RERR Kol ol = Fefldl BHE ok sl 2) A&
TS FREwl Haste MBRHRELE =+ o9
FA—& KWL A Aok sl 23 3) 2 Hod m
Aol A HFHEBE ] o]l ol T M =t HEH
hozA @Uislolof A} o] b H 1B HWI Ty
£ RRAATY BB Y BRG BEe e gy Bk
SR 2 W= A g shglon, mEkRe] yRHMS
8 BHE olm RIPEH ek v oninisniemn
WAL D, JrRel o] Ze A 42 Bkl BistoF B
£ FRAY PIIEMto] Bkslo) o) B HERmy BACE B
FREHI S 40518560660 gy g2 2 BEEGPEAD W
509, S0, BB ST S 6D ERAD R I
RMAIDAD L1018 160300 36) | B se6r 603 g ST
Ho 0, BISART, BHEAY, PRBA™D S 28
®7} webn sl

AER A B%ER 4 Freund’s complete Adjuvant &
ERoz HEHT ¥ 9 Adjuvant-F EGHFA K
EE B #3 Adjuvant O] HHET Bl ML
O MRABHRS BE TE bS] HWAEERLS) K
Ee NEBMR M REAR ¥ KEREES @ #a
R M ETRG HE Y RYKENAERRLE
Bthste] PBE B Sl Jehvd: BB JEe &
T vl A7 RFMEHWEe Freund’s Complete
Adjuvant H18] Liquid petrolatum @ Mycobacterium
ME7E o] MEEE A BRI BRI o]
@ FiR2 Freund® * 9] el —%Kele wloln}, =
BiR-& Freund 8] fiinr} %4 HIAX s9 Lo @
RABENERS] BEE IR 9 BEMAR HEREE
#®& R Adjuvante] & E&HE Aoz 474
H ol MEERE O % R BEBY BB

2 g3+,

Heyman et al®® & Adjuvant & #Hmgk B RERH
He BT g Bl BAdAdLd=
Adjuvant & HmshA & HHMHLAS EHE A
BelAx 19 Bie] B4ASA A4 BEsde
Colover 'R Glynn (1958)'® 3} Steiner et al (1960)%%
& HWiES EITlA, Bebar ¥ Tal (1959)7 & ¥
o HWeA #% F—% A& MEsgn Freund
(1953)* 2 = ABHFE L] EHe s RS dor)A
gom Adjuvant®] HFEfEMe] Yo ERHIFERRY
Eate S doy|ro HiFMaEel K43 £ A
olgbn EESAS. et HBRHFERBESNT B
of A REHAEEHT KiEFRBEE doa & Jd&E
River et al (1933)*® ¢ #&siglon 30~100ES K
wmEHEA 88k 24 MAERAE BEAIF
gt B ol EWMLEL MEy HiFEMe] ¢ld M
fBHiEe] Adjuvant 8] HEME HIFEES #EA Ho=
A Bl B MRl ol sl

AR ENVR A FELHEGK Adjuvant 5 %in #
Aated EHEHT AR E 2 EE SRS M
BBy FiRel LSRR LHHEANA B LB 2
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B, FERER, HEEAR 9 WHERE B#He £z Jmi
Aoz B|EsY Mol wel g NE pEEY
R LEE Y Brdt RS 2R 9le4 e
= e BRY FE LY BEEmbkke shio)
o AfEA = FiREel
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o g AR LWME B o2 L
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%o B B %S FRAZLE F—vle) AfSd
A REST MmeEE: Bty kst a Jaffe
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MR ol vt $&v). @WEMHREL &3 24 2fe
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Eb%ﬁ;oﬂ T jE 52 Histamin, Serotonin o] HHX o=

T HEE #1 T

o} 9} Fimoll Delayed type o §lo] A& 2 $iE Tube-
rculin allergy, MR, BWBKIE, REBmE
EREZAA JeltE allergy Hol 4] ¥ 4 gled 2

Frkol BEF L iy 2 Mbudl ®wiide sl W
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ABSTRACT

A Study on Experimental Carditis in Rats,
Induced by Repeated Injection of
Homologous and Heterologous Heart

Tissue with Adjuvant

Hyon-Soo Shin, M.D. M.D.
and Chae-Koo Lee, M.D.

Department of Pathology, College of Medicine,

Seoul National University, Seoul, Korea

It is well known that dead or damaged tissue acts
as an irritant to the individual and induce an inflam-
matory lesions, but the mechanism concerning to it
is yet unknown.

A study on experimental carditis in male rats
induced by repeated injections of homologous (rat)
and heterologous (rabbit) heart or liver suspension
with or without Freund’s complete adjuvant is made
as an attempt to produce immunological inflammatory
lesion of heart and clarify the nature and significi-
cance of this type of lesion as a morphological view-
point, concerning to a certain chronic disorder of
human heart. The results obtained are follows:

1) In the animal group in which homologous heart
tissue suspension with adjuvant injected repeatedly,
marked histopathological changes, namely, chronic
interstitial myocarditis with endocarditis and or epica-
rditis are observed in the most cases (90%). The
lesions consist of a moderate to marked infiltration of

lymphocytes, plasma cells, mononuclear cells and

eosinophiles, especially around the bloed vessels in
interstitium of the myocardium extend to the endoca-
rdium ‘and or epicardium, focal in addition a slight to
moderate degree of degeneration, necrosis and diffuse
edema of muscle fibers are obserbed in areas.

2) Without adjuvant, the group in which homolo-
gous heart suspension only injected repeatedly,
showed mild inflammatory changes in 40% of them.

3) The hearts of two animal groups in which
heterologous heart tissue suspension with adjuvant or
adjuvant only is injected repeatedly, show slight
changes of the similar type, but for lesser degree as
compared with two preceding groups.

4) While the hearts of the animals group which
received liver suspension (instead of heart suspen-—
sion) with adjuvant, show no inflammatory changes.

5) In other organ tissues, there observed some
hyperplasia of reticuloendothelial system, which is
considered as the adjuvant effect, and some small
]ymphoid’ cell infiltration especially in the lungs,
spleen, liver and kidneys and only in the brain and
liver, a few non-caseous granulomatous lesions are
noted. otherwise, no other particular changes are
noted.

6) The above results obtained by this experimen—
tation led the author to the conclusion, which says;
Tissue components of the heart might be rendered
antigenic by some unknown reasons, and participate
directly or indirectly to the pathogenesis and disease
process of some chronic inflammatory cardiac lesions

through immunogical mechanism, i.e. autoimmunity.
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Legends for Figures (Experimental Carditis)

Fig. 1 The epicardium of the heart from the animal of group N in which rat heart Freunds
adjuvant were injected shows marked infilteration of lymphocytes, plasma cells, mononu-
clear cells and a few eosinophiles, especially around the small blood vessels. H-E stain, x
125.

Fig. 2 The myocardium of the heart from the animal of group [V shows degeneration and necrosis
of muscle, surrounding diffuse infiltration of lymphocytes, plasma cells and large mononu-
clear cells. H-E stain, x 125.

Fig. 8 The valvular endocardium of the heart from the animal of group N shows focal endothelial
and fibroblastic proliferation with slight infilialtration of lymphocytes, plasma cells and
a few large mononuclear cells. H-E stain, x100.

Fig. 4 The heart of group IV shows interstitial infiltration of mononuclear cell, lymphocytes and
plasma cells and a few eosinophiles in the myocardium. H-E, stain x 400.

Fig. 5 The liver of the animal of group [ in which only Freund’s adjuvant was injected shows
a focal granulomatous lesion, composed ‘mainly of epitheloid cells surrounded by a few
lymphoid cells. Slight degree of Kupffur cell reaction is noted. H-E, x 125.

Fig. 6 The liver of group ¥ shows two dilated central veins and surrounding distended sinusoids.
The Kupffur cell reaction is moderate in degree. There are focal slight infiltration of
plasmacells, mononuclear cells, lymphocytes and a few eosinophiles in the portal space
(right low. H-E stain, x 125.

180 — 46—









