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=Abstract=
Early Time Course of Immunopathologic Changes in Coronary Arteries
of Heterotopically Transplanted Mouse Heart

Jeong Ryul Lee, M.D. *, Hong Gook Lim, M.D. *, Jeong Wook Seo, M.D. **

Background: In this study, we investigated the early time course of expression of the major
histocompatibility(MHC) antigens, intercellular adhesion molecule-1(ICAM-1), vascular cell
adhesion molecule-1(VCAM-1), interleukin-6 and the histopathological changes in the coronary
arteries of cardiac allografts exchanged between inbred mice strains that differ in one loci of
class I major histocompatibility antigen (B10.BR to B10.A). Material and Method: No
immunosuppressive therapy was used. Both allografts and the hearts of the recipients were
harvested at 7(group 1, n=6), 15(group 2, n=6), 21(group 3, n=6), and 30(group 4, n=6)
days after transplantation. They were examined by immunohistochemistry, microscopy and
morphometry. All allografts had contractions at the time of harvest. Result: A strong MHC
class 1 antigen expression was present on the endothelial and medial cells of the coronary
arteries in group 1 and remained unchanged in the rest of the groups. However, MHC class
II reactivity was none or very little at any time. Mild to moderate ICAM-1 expression was
observed on the endothelial cells, but not on the medial cells at any time by 30 days.
VCAM-1 expression was strong both on the endothelial and medial cells at any time.
Moderate degree expression of interleukin-6 was observed from 7 to 30 day specimens.
Histopathologically, percentage of affected vessels(vessels with intimal thickening) was less
than 10 % in 7 day group and increased up to 50 % at 30 days. Mean percent narrowing of
the lumen of the affected vessels revealed less than 20 % at 7 days and 40 % at 30 days.
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The area occupied by tropomyosin positive cells in the intimal lesion, graded from 0 to 3,
showed gradual increase but remained between grade 0 to 1 by 30 days. Medial integrity
was also well preserved at any time. Moderate perivascular mononuclear cell infiltration was

observed at 7 days and it was progressively increased

upto 30 days. Recipients’ heart

revealed no positive immunopathologic findings. Conclusion: In this study, the early time
course of progression of the transplantation vasculopathy was demonstrated in the murine

heterotopic heart transplant model.

(Korean J Thorac Cardiovasc Surg 1998;31:1119-26)

Key word : 1. Atherosclerosis

2. Transplantation, immunology
3. Coronany anteriosclesosis

A E2

o] Ao ATl WAShE 71&3kE o] AT A
Z(accelerated graft atherosclerosis, AGAS)-& ¢ 43 ]
o] Fag Alkeqle® EAEEIL glvh 53] o]AA] o] AlAl
ol Tl Aol ¥ AgsEEg “7]“&’2}%‘1‘1“%“&3
2 AYsirjeis YRR FAo] ¢l 4 9lon olr

é £

patibility anugen)—* E 2 olugt® :g—opg%hz} o)Al Al A}
olg] FRAAYAY A T

AeAYHAZE o]EAE <
o F2AATTA VL S7A AL 2013
A7 g gl o Az gi%ﬂ‘%/‘é% ol A}(platelet derived
growth factor, PDGF), -2 Al EA)7) AH(fibroblast growth
factor), *#H4 A2l AH(transforming growth factor) 5] A=)
7 olglet EAEL Wwel g4 Yqlo) HE yPHUL

22T 0o

Ao} o) F3 FA| Hojstu] FAjo] ”iGEHl FHo]
el ze) s, 43} 55 2T 28 24T A

s8] 2. AT AT FA, FEIAL F
AR olg, FAaHeE FASE W ojEAER & A
B4 dAANT 23l AT HAL 2esiA D &
g oolgjgt oo Hukg 2o MM HEHA
. = 7 (adhesion molecule)

£ dFelAe FAX iAol ofF sk AH F2T

(B10.A to BIOBR)S ©]83F o]2AlAe| S Alasle Ax
9] npARUES-E Yoy BdS wtEo oR]F wlzA
F719l 45 ojulg] W —bﬂ" A&z g B2sin A3
zof] W molEslel, RAEAEL] WHRNE A

o}.
M= A YY

A3 7T0M 1053 = 04?—40] —“{—ﬂ]i 17~25 gm

A ]l‘fTr(ClaSS I)
Fxgoln el** T& oAF 1,2, 3, 4 74 B
7 Tole 5~6 wiee] 4HE 2z
A7) 5 4R o] BHE olEste ojadd

k=
ol g ANSTh TANF AF P e (other) E
| A

A% FAgol AL wlEAEF# o (methoxyflurane) w3}
A7y Eol3lE DAGanel = F5d HAste] F4 =AE
Feste] AL 2E5E ALY BE £F S0 24HY

R
g A4sw 2 dof ARE RAA L 4% FEZ o]
T #o] E(chloral hydrate)E A% 20 gm F O.lcc $%F02 B
7 Qo 28 & 52 Bojd sgals F319 Aue A
st A FH anterior chest wal)& “U"AF L% AF
g% 2 g RS vy oz Solde nAToFA
=3 Agw 9 PRE guslan 3 ArAds
5-0 r’é‘—?‘-/‘]—i 7&%}‘3}5_’_ 5}4‘24\:11 02 266G “‘é‘% o] 43} 0d

o,
>.

)

R

el 4 M

- 1120 —



o9} %)
1998;31:1119-26

o
2 d
e A F A, s AES, 2 FeRg d
Aol A Agtshgict. Lﬂﬂu EAE 74 A A
= A FH A e A0 HFEAhE o4t ZAFs)
I 23 AeFelM % %6}04 AEd dEsigint T
FE eI Euld drkA] AR 4T Q7 A4
Aol AA REsgit so]A oo o]aalge]al: vl
A %0%*‘%} 3t T3 FEIH ¢e =5 100% A
&% 3ymnE FFete] solA4F ] FHE i ¥atw
£ =4 % Jetglet. £9-2 Add ¥ &% AFFENR
ME3IE F7 () (intestinal organ)%% 27} dtog &
ofulel £ 22 Rysgich FETE do] AFY A3}
Fo Hfdeas gAwe FA e =E47 ¥ 50
BEAE o) &k o] N4) Hye] THYY AHFE 2
Asict BRdiEAs FAM FAMAS e AT

el 100 YL Emylon) 53R @5 F 3 end-to-side an-
astomosis)StGH ot A& wplog 2
AR RS E-SEgEAT 9
o] sjo|x x| dFH o] A
7|25 sfglon] BAfANE o F

o] HlEHE Afsle] Fjo]a]

UEF e FAYATF3 2 (non-working  heart  perfusion
circuit) 245 AJskglct 2% %"41 o]Ajol 9*551“4 5
B AN AT H Ak

Asted 443} 5.50] A 54%—% i 2 o
T A3 Fmowse cage) 0 E $74 +E3% wolE 2FHg
NN A5 HTk olAARe )% Bl AAE, 53
3 oy 7hA PRl o B ATelAE Ha 7@l
ek gl QAR Adels] 2SR Bel AW
Pl HA0E o4 5 94 BHoz 979 A

(o3

|8510) BRE 23| BogN oA 239 A
£ A olF M dAE FFehgich(grade 0=no
beating, grade 1=beating but very weak, grade 2=beating but

bt

slightly decreases, grade 3=normal vigorous beating). Grade 1 ©]
she ol4 Ashz 25T 479 BAlRe] A&slel 97

225l &35 WA
A2A G2 2k g el 1 1*‘*3*% A
? J

Elkhart, IN, USA)°l Ho}A

m 572 Sialane® %W zlE $z] Selojzo) gl
I -20C ot Ee 57 1A% 3 AxAZh £gol=
£ PBSO 34 #ojdl ¥ AXIAE Eo|r] Hel 015% A

)bl- n].z‘sﬁi%o] z‘g% PBSE 30% E.o]- u]E.o];ﬂo 7:1754__ ;(]_
ostsich AM-S Y3 (for ICAM-1=purified hamster anti-

mouse CDS54 monoclonal antibody, Pharmigen, dilute 1:50 in
blocking serum, for VCAM-1=hamster anti-mouse CD106
monoclonal antibody, Pharmigen, dilute 1:100 in blocking serum)
e AR el A 247t T AEAD F A A9
< Z4A717] 213t 0.1% titon X-1000] £ PBSel 3
T 5 923 A53A 330 ZA PBSE ©A] Hlofujgl
B2<& FITC XA8E o|aldAll(for ICAM-1=
FITC-conjugated anti-hamster IgG, Pharmigen, dilute 1:50 in
blocking serum, for VCAM-1=FITC-conjugated rabbit anti-rat
IgG, Pharmigen, dilute 1:100 in blocking serum)$} o] Atz
A2 Aol 308 T AFAFT 005% tween200] EF
B PBSE AL F EF|EE ok TR IGF ofo]Lro]
Z (propodium iodide)/antidade(Oncor) 2 WA G A& AA3l1 v
¥33 nl-¢-® 3 (fluorescent mounting media, Dako, Denmark)
of THFS F TIHULE gade |, 2, 30R TR
H3dn|A 42l diste] AFA1Ed(Olympus, Japan)s A4
stgie.

TEWE: % AYFEET the National Society for
Medical Researchel] 2]3] -52]2}% “Principles of Laboratory
Animal Care”9} the National Institute of Healthol] 2]3] #7t=
“Guide for the Care and Use of Laboratory Animals"(NIH
publication No. 85-32, revised 1985)¢] whe} #els}gich
A 2% ARv AFLEERAE A

T 48+ 6(*H 945~
A =] 2 A o 4
class D9 #Fgo] #3

= 2ee) g A -
=

N =L
jﬂ o
32 rS‘L
s
i
A
.5
M
it
=2
=y
e
o
o
ol
b

[5)

F FRARFAATAE A 3%6}"*4
xgz;s] A| EZFH-2HE- AL 1(ICAM- 1) 9] Ha‘tsie

5 WA Zadell A sy F242
e £ A hskeh. BHATHALAVCAM-DE B E
A7V A FEME} JIHME R 7FelA Ldasgdc)
el F71-69 Uae 1¢elA F5E2 FA=g oy Wt
o o1, so]AH o] AL 478 AeletnE Yy
F71-62] W2 A2l gllckFig. 1).

do,
e b
=

- 1121 -



Endothclium-H-¥
Modia-H-2*

—_— R R

1wk 2wk Jwk 4wk 1wk Twk 3wk dwk

-
Medis-1A

1 ! D
D
o beal e R_ 04— R .
Jwk 2wk 3wk 4wk Twk 2wk Jwk 4wk
.\~‘ 3
éz 3?2
gl D 31
. R D R

Twk 2wk 3wk 4wk

)

Eadotheliamn-VCAM-1
Modia-VCAM-1

‘\-
R

3 o R
1wk 1wk 3wk 4wk 3 | wk 2wk Iwk 4wk
; |
1

5
'l . —P ! '/\
. ; -

° R

Jwk 2wk 3wk 4wk
Twk 2wk 3wk 4wk

Fig. 1. The expression of MHC class |, MHC class i,
ICAM-1, VCAM-1, and interleukin(iL)-6 on the endothelial
cells and medial cells from 1 week to 4 weeks. D denotes
the expressions of donor's hearts and R denotes the
expressions of recipient's hearts.
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Fig. 2. Histopathological findings of allografts from 1 week 10
4 weeks. The percentage of affected vessels{vessels with
intimal thickening), the percent occlusion of the lumen of the
affected vessels, the area occupied by tropomyosin positive
cells in the intimal lesion, graded from 0 to 3, the
percentage of medial integrity, and perivascular cell
infiltration, graded from 0 to 3, are presented.
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