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=Abstract=

The Effect of Cyclosporine A on the Expression of the
Major Histocompatibility Complex Antigen Class I (MHC II)

Kook-Yang Park, M.D.*, Douglas F. Larson, Ph, D.**, Jack G. Copeland, M.D.**

The present study was designed to determine whether cyclosporine A inhibits Major Histocompat-
ibility Complex Class II antigen (MHC II) expression in the allograft rat heart myocardium. In this rat
allograft study we also tried to elucidate whether CSA inhibits MHC 1I in a dose dependent way.
Hearts were isolated from LBN rats weighing 200~ 250 grams and heterotopically transplantated into
the abdomen of weight-matched ACI rats. The ACI rats were randomly assigned to one of the three
experimental groups according to cyclosporine dosage: {1} control [no CSA], n=6 {2} CSA 5mg/day, n
=5 {3} CSA 10mg/day, n=35. The transplanted hearts were harvested 5 days postoperatively and anal-
ysed. MHC II expression was detected by indirect immunoperoxidase staining and quantified via com-
puter image anaysis system. The % positive area reading was obtained in each slide(50 areas per
group) and compared to other groups. Significant differences were noted between three groups (p <
0.05). We conclude that CSA inhibits MHC II in heterotopically transplanted allograft rat heart in a

dose dependent way.

(Korean J Thorac Cardiovasc Surg 1995;28:443-6)
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Fig. 2. Result of % positive area reading: cyclosporine A in-
hibit MHC 1i antigen expression in a dose dependent way (p<o0.
05).
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Fig. 3. Computer image anaysis of MHC Il expression: (A)
image of a slide in which PBS was used as a primary ab. (B) no
CSA (C) CSA 5mg (D) CSA 10mg. Significant differences are
noted between groups.
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Fig. 4. Schematic view of allograft rejection

ANOVAE 1 FAA L n)7} #=glr}. p-values}t 0.05
ol stol ¢1v)7} glcha BH =l it

2 =

Cyclosporine AE 13 AH8-3}A] o= A1, vl Smg
A AR A2 22z i 10mg ¥ AR A)3E
%) % positive areav 277 14.694 %, 6.807 %, 3.587% %
ou o] Al T Aol & FAIAHLE LJvilE Ao) 7} UK
t}(Fig. 2). =3 Smg AH&-F 2o} 10mg Aol A o] 5
2 g MHC class 11 &9 ZF28 & 5 ldo}(Fig. 3).

=)

K

MHC 32 %8 A =}7] (self)e} vz}~
(non-self) & 78 3l= 8L 319 oA F “epvtes AY
4k 7Aoo = FAFEE 517) afjFof] o] 4 34 (trans-
plantation antigen)o]2} LE BB}~ AHulgo] i
Z CD4 T-cell (helper T cell) o] Z}3} (sensitization)¥] & af-
ferent limb ¥} CD8 T-cell (cytotoxic T cell)ol} 2] & A4 3}
7 2] s}l efferent limb 2.8 vbEw) MHC class 11 34
2 afferent limbel] Fod3}e] CD4 T-cell& 72X 7] & e
2 & o49A sich F opA] @EPE donor?] antigen pres-
enting cell (APC)el] 3]l+= MHC class II §9-& ©]2] 3 re-
cipient T-cell®} 2hA] ¥] 31 o] % CD4 TA 27} &4 3}
= A o] afferent limb Q17 o)t} FA131% CD4(T4) TAH
X3 yINF, IL2 59 lymphokine2 %3} t}Z CD4 T A

— 445~



up=of 9
Cyclosporine A2| MHC Class || &% Ax| F2t

X2 33X 7)1 =3 donor MHC 11 32 ¥8S &
3t (AL E3) o)2]Fl sensitization precesst= cascade
£ o] FA "l 9 CSAE o] A F ulE lymphokine?]
Fu) & AdAse Aoz A odelA Q7] gl o]4] F
CSAE 5o & 7% MHC II 8419 %88 343 3tn
ks 71 # 5 A (Fig. 4).

= IE 29 =% A Ay dAA 2 2H 3
HesHA A4=El 2 9+ cyclosporine A7} AHAMAH o2
Hostell £ 3}= MHC 3 AT A st om
Halloran "% mouse kidney studyol| 4} ] -$- &-& ¥ %9
cyclosporine® AH4-31-&u normal MHC7} oA Hef 1}
ehgS Bl a2 A8 AP 93PHE CSA
7} Z MHCE o4 sl 2L ol o]algd A A9 2%
At Az 91o) dwrd gl 37V wig 2 vehvde A5
= Uk ot

CSA &) MHCAA o gt o]z gt thoFgt ZAshell s
AAle o 2g 7HA goew FHE st skt =3
o2t A A= 57 RHE7} A F(species)oll
2 307} opbd7bsta Ay zbshel.em ti2o) cyclosporine
A¢l 433 MHC 349 @A =7} uhlHsl=x = A
Zkel ZE3% Algleldrt. o] =F-2& ol9} 2 CSA¢}
MHC class 11 &¢13}-e] A48 dolR A3k H2te] |
T2 o Folr}.

£ allograft rat heart transplantation model-& %3 =%
ol 4] AF= CSAZF MHC IIE Fojafel nvl#ste] oA
e S WA ol & durstste] BE FEov 4l
7re] Al A x 5Ug AAE 71 & Hol=ka 7R E}
2= ottt 1 o]l MHCIT 39] X3 & vl-$- HF
HololA] olu] @& AP "ol o3 WHANRE Fof u}
g 23 & e Folg} A etx A X e} i)

1

o821 %]
1995;28:443-6

#nEd

1. Borel. Immunological properties of cyclosporine A. J Heart
Transplant 1982;1:237-41
2. Halloran PF, Wadgymar A, Autenreid F, The regulation of
expression of major histocompatibility complex products. Trans-
plantation 1986;41:413-20
3. Rose ML. Immunoregulation of MHC antigen expression. Im-
munol Today 1985,6:297-8
4. Lim SML, White DJG, Calne RY. Cyclosporine A- Induced
Acceptance of Major Histocompatibility Complex-Incompatible
Grafts Differs Immunologically From Class I or Minor Antigen-
Mismatched Grafts Accepted in the Absence of Immunosuppres-
sion. Transplant Proc 1987,19:4252-3
5. Groenewegen G, Buurman WA, van der Linden CJ. Effect of
cyclosporine on MHC class 11 expression on arterial and venous
endothelium in vitro. Transplantation 1985;40:21-5
6. Groenewegen G, Buurman WA, van der Linden CJ. Lymphok-
ine dependence of in vivo expression of MHC class II antigens
by endothelium. Nature 1985;316:361-3
. Autenreid P, Halloran PF. Cyclosporine blocks the induction of
class I and class II MHC products in mouse kidney by graft vs
host disease. J Immunol 1985;135:3922-8
. Halloran PF, Wadgymar A, Autenreid P. Inhibition of MHC
product induction may contribute to the immunosuppressive ac-

-~

(=]

tion of cyclosporine. Prog Allergy (in press)
9. Thorby E. Structure and function of HLA molecules. Trans-
plant Proc 1987;19:29-33
0. Farbre JW, Milton AD, Spencer S, Settaf A, Houssin D. Reg-
ulation of alloantigen expression in different tissues. Transplant
Proc 1987,19:45-9
. Fabre JW, Milton AD, Spencer S, Settaf A, Houssin D. Regu-
lation of alloantigen expression in different tissues. Transplant
Proc 1987;19:45-50

—

—446—



