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Cyclosporin AZ 53 A5 gzl
AEA Wejod Aol B Wiz sey Qi

(4]

—T "=, 112 87| 9 NKAZe] wshs F4eg -

[XE] ¥ 492 cyclosporin A(CsA)el 4§ Ate] ol ©fE FZHolMo MTA wiejox)
£ ZAE7] AsiM AlE ZHo2 BALB/CAl 43 10€ 5<% CsA(4d5mg/kg/day) § ¥ =4
oMo T =3 [L-2 £87] 23 AGQFNNKIMES] ¥ 2 HaE Jasigdc gz =
Aol L3TACDY)el BFARFES Bole T8 TEEZF, Ly2ACDR)Y YAWES Hole AXEA
T Y= 283 CDBRA FANES Holy IL-2 $£4718 711 A Ee Z3Z(paracortex) T
2 F(medullary sinus)ellAl £X33th CsA Fo ¥ A F 3U7A &= o5 AN ARe] £ X W3l
E gien okgutgAdel Wals gl a2y CsA Fo 79%E S ug MEF9 Zast 94
H2de] ofalvt BEET) Azsiglen) oY wste Azto] Zstale] 14dd) olae W AR
& ZAaFAE Jepdcl @3 NKLICD6)O ¢S Hole AQNMIE Han 42 &
Falgon] CsA $of ¥ Albe] 7ol o} FAukg ME47) Zadgey, olaf HaeE 149
oAlA 71 & Aoz byt ofde A v|FolHel CsA T YZHoMe [L-2 ¥ulAs]
E B8 T =79 NKATY 48 adsted dexo|ds BaA MTA dddxztgS sn
Jde Roz Alnd)

ShES : Cyclosporin A, §ZA, WA T fJZF IL-2 £87], A3 3|4

I. A & Prud'homme®t  Vanier(1993),  Parfreys}
Prud’homme(1990), Yee E(1984) Z8lx
Cyclosporin  A(CsA)e  Tolypocladium Fischer B(1989) 5l €&l HE ot CsA

inflatum™  Cyclindrocarpon lucidumol X 4% v AgAEg o digd ARYEE oxazolone,
%+ cyclic polypeptide(MW.1203)2 (Wenger, picnnl chloride 28]l dinitroflucrobenzene
1986; Kahan, 1989) B #Z38ch= T Y= (DNFB) ol oigh &4 Ak, o4
of i MeEl#Q AAAHHZM 7ol SFGVH) A Folgx @wHEE
I AR FAG de] ARHD Jdn (rheumatoid arthritis) SN *=g T =T
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7NEL At BEAE AHF2 Ue R2
2 PBraida® Knop(1986)%} Altmann® Blyth
(1985)°ll ol& Ban=fAct.

olg}gt WYL CsAel Aol HEF
71 GOREl GiAlZle] &% g T g=Z o
Auzoz L3 {ARS] #4748 F
Calcium 9J& WA 2E Walstd =2 T &
=zl mRNAMALE dgxoz Asjste A
© 2 Roit(1993)2F Baldari E(1991)ol 2IsfA
Roslodnh olalgd CsAEe  Shevach(1985),
Havele®} Paetkau(1988), Kosugi E(1989),
Pereira E(1990) 282  Prud’homme$}
Vanier(1993)2] 230 o8 =¥ T =7
oA <Ie] 7] 2(nterleukin 2; IL-2)9} A4tz
IL-2 ¢£40E Ag3oz A#ste] T =3
o] gAdE dAsd B, As5S FaAA &
LAF AT =5 g9 A ¢He-E FHolA
A Pt o2 ol fruEol FF & (alloanti-
genioll g MEEANE Aoz Adets
¥8€ 7HIAA Hzz ZFolo AsiEyg
2 gd AHgsHe otk 53] CsAe IL-2 &
HAME B8 T dx 7o dis) Moz %
23514 =] B gZFole dgE vAA ¥E
£ agtsEo glo], 4 gEgR F(1989)%
7 E(1993) osl 2ag vlz ujAdAd B
Yoz T FZpol FA 4FE viAe
cyclophosphamide(Cytoxan: CP)ste %S A}el
& JehiA dd

CsAY 7tsAdolrel A A AAJA AN
 IL-2 YA 2 A% apoptosis F7HE <
8] 7}& A E(thymocytes)e] A&Edo] A
¥E cohen E(1994)8] HIT HnE vl R
Hol IL-2 9| & 7= e T =27 F=
o Az Hodwrgol AYAM(immune
cascade)® JAste Aoz Y4=s o A
Eeschomer S(1987), Fric £(1993), Fabien &
(1992)0) o3t Fejgdoze 439 =&
24 T X3 Ayt #zddn 2159
ok £ v e Hasde T o8
RAon FZPAFHFAPHI REAFTHFHUA
AN BESE 58 T B=F AEEL T 82

T, IL-2 &7 Deln NN AEY A} o
ol A 20199l 9siAM RaHATh asv
CsA §o2 dojube dZdo] Healy ¢
t obz7Az Bwug virb gt $H =g
I A" MAEY A E BY gRradE
91| g  FRATHEE 5] AR
(internalization)}& A# ¥ AN ZE Hsl &
Ax g FHYTH paracortextA o] F
(migration}3t Al =™, 2 43 A8 YL ¥
THRY =& T ¥ZF9 T cell receptor
(TCRYell 2f8] 4o} autocrine interleukin
AIL-2)E BIE T cytokine BH|E £ Adg
Aol deldt) cytokine Evlof o g
dAXEY THEES 84 Eold 7194 T &
IFHTCR CD4 IL-2R DR T  lymphocyte)&
dEAE 53 g9 x=&xdez olF
(homing)3t] A EA HAWEE dezidan
roit E(1993)& E. skl

£ A¥e olz7ix) Eud v gle ¥TA
M CsA Fd ¥ Jelds AXAH BHA
Z A% Fegd wizg ddxsstyoz
DAY AR T T =7 HAAAKL &
CD4gAISt MEEAY T d=xFe BAAAK!
& CDRFAE o] &3t T L9 ¥t W
3} ZAISIZIYst, MEA dAdgAde] oA
49 IL-2 #87]9 ¥sle CDBREAE,
A MR Wite CDB(INKLDEAE ol
g8t zAbsig e AE ZA fod§ At
A& slo] B mslyE uvlolth :

1. AE 2 3

B 438 17§ BALB/CA $4 AFHE
TFFEASAA YA 2520 ALSEHA AS

21 & Ay g BHE dEeE= dx
CsAS T3t AdgFoz FER&S o
3 Aeee 7tz 3, 7, 283 14€9 39
oz JUsgen zt Fo 7oleld wiAH st
o

e
-z
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2. CsAg| =0i

SandozAtel Sandimmun(CsA 50 mg/m! in
olive oi)& Agjadso 1082 A A
AAEE KA HelA] AL Fof Z Ao
Azsted dP T CsAl45mg/kg/day) S 10¥
X BT FAskuch
3. AZEA

£ AdoA AHg¥ F3E normal rabbit
serum(Vector LAR, USA), normal goat
serum({Vector LAB, USA), rat anti-mouse
L3T4(CD4: Caltag LAB, USA), rat anti-
mouse Ly-2(CD8; Caltag LAB, USA), rat
anti-mouse  IL-2 receptor(CD25R-B  Chain;
Caltag LAB, USA), mouse anti-mause
NK-1.1(CD56; Caltag LAB, USA), biotiny-
lated rabbit anti-rat IgG{Vector LAB, USA),
biotinylated goat anti-mouse IgG(Vector LAB,
USA), Avidin Biotin Complex(ABC; Vector
LAB, USA) o]t}

4 =XE Y

CsAE 5q¢ ¥ 3, 7 28ln 1494 A %
BAFeTE AAE sAANH 299 (common
iliac lymphnode) ¥Z4H & AH&¢ ¥ 10% 5
Ax=UY Bolo] A2 244 F A
st Y 23 E BAHA ez
paraffinll Eoldlu SumFAE A&HUE T
A
5. HAXH SIS M

ZAHHL proteolysisE A8l 005% pepsin
ol TH¥Y QOIN HCl £A(pH20)o) 5% A
2% ¥, 150022 3M¥ blocking serum?!
normal rabbit serumell 30¥F< WA ¥
PBSE 4Astm, 1150028 3A% 13 gAY
rat anti-mouse L3T4, rat anti-mouse Ly-2 21
213 rat anti-mouse IL-2 receptorell A -&oA
471 2rEt wheAlzl ¥ PBSE FAgtgth 1
A % 125022 349 2a Q) biotiny-
lated rabbit anti-rat IgGell A2<jM 1A1ME

Qt wreAlgl ¥ PBSE $Alstm, ABCel 30%
Zb wkg Azt 0.0125% 3,3 -diaminobenzidine
2} 001% Hydrogen peroxide?t L% 0.05M
ris-HCl #3589 (pH7.4)9l4 gzl 3,
hematoxylin® 8  thzgsled Byl
{BH2, Olympus, Japan)22 masigvh &9
NKM Zot A x2s18ta] dMe 9ot 5dg
uhoz AlPE e et blocking serume
2  normal goat serum, 1A A= mouse
anti-mouse NK-1.1 283l 23 3 bio-
tinylated goat anti-mouse lgG7} AP &5t

m. 4343

CsA 59 ¥ 3¥7tA e dz=23 viage
o HAlAn FRAAlAME olFY Wt w3
H2) gsith a8y CsA 59 74 % EE gz
ol vlsf A A7/ gasH AAsige
o], AlZte] ZAzjsglol 14Y0 olzeiME 7}
B ZAE TRY £ A ¥H A@
T HA Azl st BESHA

7oAl CD4oll AL E Hole &8
T =3 2o A (paracortical area)dt F£AEF
{medullary sinus)eiA @& HAHFigl.). CD4
FAurg MR whgogde HExa gL
oM G g Ho 9¥e ulg A2
de Hez BaHUen 1 ule] THE A
Fojrh zolr} o], FHATRANT 3%
. CsA 59 ¥ 37 d&Tol vl& ¥
g de FASA Yo} Alte] Ast
o 749x] cl2|Me CD4 FAANL HAxsF
o] Uy ZAE BEE F Aoy =T WA
A E okste Aoz vebyich olad ¥4
g M Xe] Zhiet AN ole 4
d 149 olzdMe FH Al 2od(Fig2)
48 EaAdn FpFodMT BESELG. 1
v oojeit Wsle SAdMe BEEA FUoh

CD8ol $A4durg& Holg AZEAL T €=
Fe dZPAME =8 T =79 opzby
2 Zoan s FASAcHFIg3)
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CD25Rell 3A3wtg-& Bole IL-2 £87] &
AT s di2Pelde Zodo g
tHFigh.). CsA 5o ¥ 3¥7talg T
vlg] ¥ ol G [HEA Fhou At
o] ZAzslad 7YHlol ol=2eir = CD2SR¥GW
¢ AEFe ¥8 #A4AE [EAYL £ Aoy
T FANAE F3E Aoz Jeldd. of
g PN AEre Zaet AN
sty A4 1499 ol2e A Jebddtt
(Fig6.).

FH NKATE dZFMe CDS6(NKLD)
of 7 AL Boldr d¥ HAd
FAFAA [ALJKHFig7). 283 CsA ¥
o 79HRE FHSA FE MEss &
AutgAdo] Zastr] Alabste] 49l o]28
Ae 7Y & 227 9E JEPAtHEFIg8).

V. 3 ZF

T @72 BAstE YA EE v&EF o
2 M XM 2o Interleukin 1(IL-1)°) &8}
M € T 2@x37} IL-28 A, 8uisid T
PBEZIFE 8, AdsdA w=es 9
(immunocascade)it-$-2] F8% dFEQ
Z Roit(1993)7F 2 aslsict. 22 Baldan
(1991)el 9lstd A7lolalol Y A7t A
A Wdelx= [L-29 #¥u|E ATsidd
T 848 AsistHA o] FoiAed
IL-28 3o EAUAZ 3l AFHe T &
Z3o] gA48E golFr] W2l Zeojtk oj#
717& ol 8% A AdAAAZA CsA

1’
» rf
&

o b
fe (1o aln fo

o

7t s CsAs =¥ T YEF9
mRNAS] HALE AAste IL-29] AL A&
54 Sl ol T BEFI} 99 o
el ZdHomn =] FEA st A7)o]
Ao} st Age] Mg HFTES Eole
o} J|d&tA €t} Pereira B(1990)0] E &}
Hrct

CsAe EFdAM 453U T 8XFolle A
& 2H8sha] @3 BT T BE 7o gt
ot AgS ujale Aoz daA A o
Y A& T 2238 AE £+ de 329
il Adolzte CD4%t CD8 Zelm TCREEA
(T-cell antigen receptor-CD3 complex)E# T
gz 7ol 15%¥ TCR-1"CD4CD8 & TCR' 1
CD8™ 2 Jehted TCR-1& F74e Zelw
Elo]l=(y 2 8At&)7t T stolzol osir Z
e olFo|fAeln] UelA 85-90%% ast B
EZggjelol=g P4E TCR-28 ¥H¥sle T
gz gifEs &8 T X 7oA e
Ui 9le TCR-2°CD47 ¢t AIXEA T d=F
ol vehds TCR-27CD8™ 2 T4 dth
2 Kosugi £(1989)# Klausner E(1990)0] =
k) 3 e

CsAolglsl BujAsse IL-2¢ 843
& T BT 7oA RH&le QXA B9 5
29gE she FTIRICE AEZEA TEE
T, B ¥=ZF, NRAE, FExFREA L8 (lym-
phokine activated killer, LAK)H 9} B 7 &
g stste Aoz sH(1991)o ojsf EmsIde
o], 3ol LAKHEZS gEo] JASE ¢
g gog AgED Qe 4ol

2 43 Z3 CsAe 5o ¥ dxie 2o
An £AF A7) ZAE CA 59 F 718
o] 43 A7} ZA(Eeschomer et al, 1987
Shevach, 1987), ©1%e] Wa4z =7)e] Za
(1 5, 199498 22 ddez oddE F 3
= oAng ol ¥4 T X3 F9 LR
sl dojrtes ez Algdch

Aajas £2g Edsle = T ¥
o NEEA T =79 EX¥sle CsA F
798y A7 ARSI 1499 ZLvt

_?L

i
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qd & ez Jeiden cobgdl ZF e
EAshe 1IL-2 871 F9NgAREe] $3 &
B FAE Z22E Jehdidd. o8t Zg
& IL-29] FulA e} ATA AGurg oA
ol Mo #F A 7ia] Bart led, §-
A cohen (19903 7 E(1996)8 EnE ¥
e A7 dEFAZ AR 1L-2 FulA )
v 7HEA A 9] apoptosis E7He Trio}ci 7}
ST Roiol dgo] dRHY /L F
8 «c@ste T F=ZF7F e A49Y cor-
ticomedullary junction ¥8lofidel AMadg T
Y7ol 7ZAr Yepdores Aok £33 A
E(1994)2 CsA 52 ulAoliA] wapedo
YTz FU HASHe RYLF
VoA BXEe IL-2 FE71 F3nA
T T dZ371 #Zaddn 2adgies, @
Hoz 71 519902 ATz $=8 MEA
WA Z7t o] 9% IL-2 ¥ F7le T =79
de, B4, 29¢ FAGYE 2Ae ¢
Wl ol4te] o|d W2 vjRo] Hol [[-2 &
gl AXA dgely Fag vz A4y,
TE oleg [L-2 ¥y e wisle MEA
Agukge] A F7Hg #9-shA €un A4
€. ZaAs 25 dojude 22 T
BT NEEAN T x99 Z4 ¥ge
IL-2 #9]9] AH#ds] dojutes Aoz o
= IL-2 #8727 s ES e Az A9
€ & £ Uk oy olf o ZoA =}
FAFAA immunoblastd 8l &, M XA
go] ¥E} 8 T PZT9 47t CsA 4%
Zad Zen BEHAUGY =g 1L-2¢] FHA
= NKSdute MEIFE Zardle 228
vehdl NKAlZob IL-2 Atolel QaAdo] digh
3H1992)2] Wi o} Ul

olg} e K Yoz v|RFo] Hol CsAE
IL-2 28] AE S8 gz Zads £
Ao AUe T UEP 4.
8}15{:} ot olyel, ZiEAH v ZdME EAl

o AdA2H48 slAgET ARHeze ME

A v:odn}%g Hejste R AlgSol Ad
2 ddgAAzMe 7leE FYste Aoz

_\9_
ox
N

0.
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Legends for Figure

. The distribution of helper T lymphocytes(arrow) in the control lymph node. The CD4

positive cells appeared in paracortical area. M: medulla, C: cortex. Immunohistochemical
stain. x200

. The presence of helper T lymphocytes in lymph nodes at day 14 after cyclosporin A

administration. The number of CD4 positive cell conspicuously decreased in paracortical
area. Immunchistochemical stain. x200

. The distribution of cytotoxic T lymphocyteslarrow) in the control lymph node. The

CD8 positive cells appeared in paracortical area. M: medulla, C: cortex.
Immunohistochemical stain. x100

. The presence of cytotoxic T lymphocytes in tvmph nodes at day 14 after cyclosporin A

administration. The number of CDB8 positive cell conspicuously decreased in paracortical
area and the degree of positive reaction declined than control lymph node.
Immunohistochemical stain. x200

. The distribution of IL-2 receptor in the control lymph node. The CD25R positive

cells(arrow) appeared mostly in paracortical area. M: medulla, C: cortex.
Immunohistochemical stain. x200

. The presence of IL-2 receptors in lymph nodes at day 14 after cyclosporin A

administration. The number of CD25R positive cell conspicuously decreased in T-cell
area and the degree of positive reaction declined than control lymph node.
Immunohistochemical stain. x200

. The distribution of NK cells in the control lvmph node. The CD%6 positive cells{arrow)

appeared mostly in paracortical area. M: medulla, C: cortex. Immunochistochemical stain.
x200

. The presence of NK cells in lymph nodes at day 14 after cyclosporin A administration.

The number of CD56 positive cell noticeably decreaced and the degree of positive
reaction declined than control lymph node. Immunohistochemical stain. x200
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= Abstract=

Immunohistochemical Study on the Suppression of Cell
mediated immunity in Lymph node of mouse by Cyclosporin A

—Based on the change of T lymphocytes, I1-2 receptors, and NK cells—

Jin-Taek kim - In-Sick Park - Sang-Hyun Ahn - Nan-Hee Choi - Dong-Hoan Kim*

Department of Anatomy, College of Oriental Medicine, Dongguk University.,
Department of Anatomy, Medical College, Yunsei University.*

Cyclosporin  A(CsA) is a selective immunosuppressive agent that has been credited with
improved survival of solid organ allografts. Lymph node of BALB/C mouse administered CsA
immunohistochemically observed to understand immunosuppressive effects of CsA on T
lymphocytes, IL-2 receptors, and natural killer NK cells in lymph node. CsA orally administered
daily for 10days at the dose 45mg/kg/day/. The lymph node were obtained at day 3, 7, and 14
after CsA administration and embedded with paraffin, and then stained by following ABC method
that used monoclonal antibody including L3T4(CD4), Ly2(CD8), IL-2R(CD25), and NK-1.1(CD56).
There were little changes of reactive degree and number of helper T lymphocytes, cytotoxic T
lymphocytes, IL-2 receptors, and NK cells at day 3 after CsA administration, but they began to
decrease at day 7. These decrease were greatest at day 14. The helper T lymphocytes, cytotoxic
T lymphocytes, 1L-2 receptors, and NK cells distributed in paracortex and medullary sinus. These
results indicated that the secretion of IL-2 began to decrease at day 7 after CsA administration

and subsequently to suppress T lymphocvtes and NK cell as components of cell-mediated
Immunity.

Key Word : Cyclosporin A, Lymph node, immune-suppression, T lymphocyte, IL-2 receptor,
NK cell
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