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Effect of FK506 and Cyclosporin A on Ix Ba Degradation
and IKKe Pathway in Bronchial Epithelial Cells, Monocytes, Lymphocytes
and Alveolar Macrophages
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Background : Cyclosporin A(CsA) and tacrolimus(FK506) have been widely used as immunosuppressants.
The effects of CsA, or FK506, on the I «B/NF- «B pathway have been shown to vary according to the cell
type. However, their effects on the I«B/NF- «B pathway have not been reported in bronchial epithelial
cells. In this study, the effects of CsA and FK506 on the I kB/NF- «B pathway in bronchial epithelial cells,
monocytes, lymphocytes and alveolar macrophages were evaluated. The relationship between their effects
on the I #B/NF- ¢B pathway and I «B kinase(IKK) activity was also investigated.

Methods : BEAS—2B and A549 cells, pulmonary alveolar macrophages, peripheral blood monocytes and
lymphocytes were used. The cells were pre-treated with CsA, or FK&506, for various time periods,
followed by stimulation with TNF-¢, LPS or IL-1 B. The 1«B e expressions were assayed by Western
blot analyses. The IKK activity was evaluated by an in vitro immune complex kinase assay, using
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GST-1«Ba as the substrate.

Results : Neither CsA nor FK506 affected the level of I1xBea expression in any of the cell types used in
this study. CsA pre-treatment inhibited the TNF @ -induced I ¥ Ba degradation in bronchial epithelial cells.
In contrast, the TNF e-induced I ¥ Bea degradation was not affected by FKS506 pre-treatment. However,
FK506 suppressed the cytokine-induced I«Be degradation in the pulmonary alveolar macrophages,
peripheral blood monocytes and lymphocytes. The inhibitory effect of CsA, or FK506, on [«Bea

degradation was not related to IKK.

Conclusions : CsA and FK506 suppressed the I1«Ba degradation in bronchial epithelial cells, mono-
cytes, lymphocytes and alveolar macrophages, so this may not be mediated through IKK. (Tuberculosis

and Respiratory Diseases 2003, 54:449-458)
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Cyclosporin A(°]3} CsA)¢} tacrolimus(¢]s} FK
506) A AlA & 2olu e FFd
A A Aot} CsAE 19763 LAE ol 7]
ol4e A A& It HrEH, FK06S 1987
doll AU o] F kA AlE BF A
A EgEden, HE o Fxe AolaA T Zg
Z1delE AEd FEHl sith o] F kA oA
£ A EWA immunophiline]2t E2lE 489}
Agtel=vl, CsA9 34 cyclophilin, FK5069] 7
o= FK506-binding proteins(FKBPs)o] &%
QP o] MFW #EHMSS  peptidyl-prolyl
isomerase &4 7HAI loJA MXE oA
A AR g3t Z A9 immunophilin
o] E¥A= calcineurin®} 2¢3t] calcineurin®
718 nuclear factor of activated T cells(NF-
AT)e] EANEe AAFoEN, NF-ATH o3&
7HE G5 KA APIEARIY AAE dAg
olx¥ CsAs} FKH6E F& T YZpoA
calcineurin®] #-&-& At T Y=o &43
of m& NF-ATS #843s 2asis Re 39

g 7R oR X oledlE NK-«B, AP-1,
Oct/Oap, CREB 59 AARIAEE 43S o3
Ao AZHT JP’ HeE o] F yx
o g% WA AlelEFIQIY HAlY] #olate
- Bl A& CsA9 FKY069] E o] Ao
opx]13L Qe

NF-¢Be Agode #9 B ¥Z4o)M Kkappa
light-chain 28& Xdsle AARIAZ BAHY
onl!, Fol s MESoA WY 2 Jg=urg
A Fag 4Lg = HLHA(ubiquitous) A
ARIAIIo] FRAHRYY. &5 9RzZo) o5
WAstE WYWhge] 2UgAd $349 dge
gtk Abde] # <A gtk NF-«Bo #dst
o Bl H& 1 Aol AME WMo 2z
(subcellular localization)2 ZA@ri= Ao}
NF-«Bx AEZ oA Al 929 [«Be#E
3 ZAget v @43 Fel(dormant complex)® &
szt ode 7hA odd AE 99 2o o
st @A43tEo] 1B} a8 3, 1 A7 g9
NF-«Be B9 Fez & Wz o]Fsd
NF-«Bo| Agsle Eo] DNA sequencel «B
motifi)e] Ao ZH EF-FHA(target gene)
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o Axg zdsA g

T gz AT 99 2T} 4@ NK-«B
o] 8437t CsAst FK506 AAXZ Ago] &
#A QM 1 1He 14BY BAE W] dE
olgbs AgH A7 AHFol nuy ¥ A
e FK506S PZpoldE AX 9 &5 o]
[xBe B3l gAsle &8, 247t obd AX
(murine fibroblast, mouse mesangeal cells)ol A=
o3 1«Be BAE FAAJE 98L& o<
Bazk glei®® ME FFHe @ Fol& Bolin
ity o}AARA 7#A] FHAE, #HEfHH LA
A CsA% FK5060] 1xBel mxE &b @A
= deAd A £& Aok £ dFolAE HY
2T BT AES dFAE] T2EY @
7 gz HERAATANN 242 CsAs FKH06
o] 1xBe Hafol vl FFE FrlstATh

CHA & e
1. M

A Aol 718 49 ¥ BEAS-2B AEF4,
A28 HATHEF AS9E AHE3TH BEAS-2B
= KGMHHA (Clonetics, Walkersville, MD)el ],
1283 AS9% 10% FBS, 60 ug/ml penicillin,
100 pg/ml streptomycin®l £&¥ RPMI 16408
ol gake] 37Tkl 5%C0, M%7IoNA wiFstal
=2

2. Al %

Recombinant human TNF-a, IL-18, LPS= R&
D System(Minneapolis, MN, USA)elX T3}
T phosphate buffered saline(PBS)el % ¥ o
g 2 UFo] AHeE w7x -70 Col RasA
t}, Rabbit®] polyclonal anti-human IxBa &4,

ani-IKK ¢ 33, AZFGST)-1«BaT Santa
Cruz Biotechnology (Santa Cruz, CA, USA) A
T4t

3. WEEY T ¥ BZTo Ea

gt #A7e FA)o Bx¥AE AHT F
uzgel @alTE Ficoll-Hypaque(Sigma Diag -
nostics, St.Louis, US.A)& AH8-3 density sedi-
mentation method®  °ol&3std  ®IHT F
RPMI1640(GibcoBRL, Grand island, NY)2.2 *
W A, 5% PHS(pooled human serum) &
5% FCS(fetal calf serum)o® AF-f-3HAT
0.1% trypan blueZ AH&3le] MESFEZ U3 +
5-10x10%/ml2 MEFE %30l 1ml PHSE A3
3 tissue culture dishol 5mi# %o} 37C WY
o] AZHESQH wFate)h wiRAAEE AU
2-5mle] HBSS(GibeoBRL, Grand island, NY)&
Yol 4T WAT 20-3087 HAE F cel
scraper® BHA T Estd 1% glutamine, 2%
HEPES buffer, 5% A7183& 43 RPMII64A0
wjpel o HEFE 1x107/m2 2FAch ¥
A 229 9872 round botton %6 well plate
1000 % 2o} 37°C, 5% COp wig7lol ¥hAl wieF
sy wRANEE 5% AMEHE FRE

'RPMIIGA0 Hikelo) A%-frstel 2l wpahsich

4. JIBXEHELS &2 BHZ CHMMZS E2

JBANAEE 3 £ 482 JjHEAd LBAT)
1 37CE H¢ FF AYAds 0mE 53 A3
stach 349 £48 A Fo B A2E Y
A#A Ade Az RPMIIG40 sFdez 33
A F F AEFE 2483, WrightdHHe
2 TANEE #9389 1% glutamine, 2%
HEPES buffer, 5% 27183 #-&3 RPMIL640
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ol oz HE AT 1X10°/mlo] HE2
AEFE E5AT oA £28 HJE QAT
£ round botton 96 well plated] 100 z1 (MES 1
x10°) 4 o] 37T, 5% COz wl7]o] sha) ujo}
atgitt

5. EHEol F&

FENEE F33 UYL FE Dejardin 50

< o] &3’ WA “Western” Ly -
sis Bufferg 0.1% NP-40(nonidet, Sigma A}, 5
mM EDTA, 50 mM Tris Hydrochloride(pH
7.5-80), 250mM NaCl, 50 mM Sodium Fluoride®]
2Hog el FHEHLh AN A
protease inhibitor ¢ 1mM<] PMSF(phenylme -
thylsulfanylfluoride), 10 #g/ml2] aprotinin, 10
g/ml leupepting H7kste] ALgsiich. wjgd
AEEES lysis buffere] 2HEA1Z1 & QAR st
supernatant?+& A tubeel &7 ©9WA Ao
ANdgsta ol§ dgel AL w7tx 70T ¥
oA Basit, ohd Yk Bio-Rad Assay
Y A&t = Bovine Serum Albumin

o
BERAE ALEsle AJ8eqdn)
6. Western EMH

AxWe S9We Whole Lysis Buffer(0.1%
Nonidet P40, 5 mM EDTA, 50mM Tris, pH
75-80, 250 mM NaCl, 20 mM NaF)& &3 %
bicinchoninic acid] 2.2 @il %8 2435940}
30 pgel 9L 10% SDS-PAGER #7458k
nitrocellulose membrane®.2 ©]EAHTE Mem-
brane® PBSE 3|43t 5% skim-milkZ® 1A
Qb HjFo] AgE AdsHrt 5% skim-milkel
1'1,0002.2 343t rabbit polyclonal anti-1xBa

ZFAE membranedt H2oA ¥} kA7 3

PBS= 15%¥ 3H A#H3Hth. Membraneg 5%
skim-milkel 1:20002.2 343 goat-anti-rabbit
HRP-conjugated &# =2 1A ¢ wheAzn 3
PBSE 15%4 3% AMAH3}AR ECL kitE o] &3
A A AT,

7. IKK &4

d IKK 45 tigh W B34 7)vjolA
A2 DiDonato §°] AHE3 WS wgnf® o
A 20mM Tris-HCL(pH76), 150 mM NaCl,
25mM B -glycerophosphate, 2mM pyrophosphate,
ImM sodium orthovanadate, 10% glycerol, 1%
Trition X-100, ImM DTT, 10xg/ml leupeptin,
121 lmm PMSF7} 348 WHE ojg3) Ax
£ FANHT 2 AESE 4THA 16000xg £ 10
=3 AR F 4EAE anti-IKKe 34
(1:100), 50 w1 9 protein-G Sepharose beads$}
A 4TA end-over-end rotation®. 2 ¥HA| 4t
SAIZItE 18] 3 beads® ™M ¥ A(IM NaCl, 20z
M Tris-HCl(pH7.4), 0.19% Nonidet P-40), ¥3] B(
200M NaCl, 20¢M Tris-HCI(pH74), 01%
Nonidet P-40, 01% SDS, 1uM EDTA), H3#
C(20 M Tris-HCI(pH7.4), 01% Nonidet P-40)
oz Adz F 2 A Fold wrge
05 pg GST-1xBea(aal-317%3)3 10 xCi9
[g-32PIATPE 38l W #(20 mM HEPES(pH
76), 20 mM B-glycerophosphate, 0.1 mM
sodium orthovanadate, 10 mM MgCl2, 50 mM
NaCl, and 1 mM DTT) 10 pl& 71084 A
ZHeh o] EFEE 0ToAA 30837 wheA &
protein sample MHE H7[gro 2R F)ijolA 6k
<2 EWA €k 7|volA wHe-EL& SDS/PAGE
10% gelol A nitrocellulose membrane©. 2 tran -
sferAl® & autoradiography £ #&38t} o] mem-
brane ¥ anti-IKKe #AE ©]-&3 immuno-
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blotoZ F#e] ol E Elsh=dl o] 8aitt

2 1

1. CsA7t 7|2X| ATMHZEFHAM TNF-« X5
Ol 2i8t |« Be 2| Eoli0fl DIX= &

CsA7} 718 Ao AEFNA TNF-o A5 9
3 [xBao &3l vlA= £348 Hrlstr] A3
o, Ab49¢} BEAS-2B AHIXE 25 50, 100, 200,
500 pg/ml FE9 CsAR 2A17+5<H AX A3 F,
TNF-a (5ng/mDE 30&3F A53aL IkBa s 2
HE Westem ¥Aoz EA3UT. Abd9%)
BEAS-2B M X E5oA TNF-a HAZ I«Ba
o] 2aj7t #2HAHFig. 1). CsA &5 HA & 1
kBag ¥ 9FE u|AA gkrkdata not
shown). A549 ¢} BEAS-2B A Eol|H Zz 50 p
g/ml#t 25 pg/mle) CsA AARZ TNF-a ol
o|3t 1kBe2 #3171 dAH7] AR, F5
7} Z7}bgkel] Wl ¥ = o|EAHOR [¢Ba 239
A7 F7HE R ckFig. 1). ©] A3 CsA7t 713
7l AT A EAA JF AT g [«Beo 3
£ ayyoz JATE AlAkste A7elth

CSP-A — — 25 50100200500(ng/mli)
INF-o — + + + + + +

Fig. 1. Cyslosporin A blocked TNF- @ -induced

I B e degradation.

A549(upper panel) and BEAS-2B(lower
panel) cells were pre-treated with 25, 50,
100, 200, 500 wmg/ml of cyclosporin A
(CSP-A) for 2 h, and then stimulated
with TNF- (5 ng/ml) for 30 min. The
levels of I«Bea in cellular extracts were
detected by Western blot analysis.

2. 7I#X|am  HIZFOAM FK5082 XxX|7}
TNF-a X30f| 2i§t I« Be 9 Eafi0ll O|Xl=
A

FK5060] 71¥%] Am A EF TNF-a A=l
2]3t 1xkBe 9 ®3ld vA= £3F H7187] 9
sle], BEAS-2B AHl¥e] 20ng/mle] FK506& 14]
ol 24X 744 WA A G F, TNF- e (5ng/ml)
Z 3087 A=5ta 1«Be o 3L Western &
Moz BAM3th FKoB @5 AAE [xBe 9
W] opFe Pg m A FUrHFig. 2A).
BEAS-2B Al Eo|lA FK5062] x| A A|7te] A
glo] TNF-a A= 9% [«Bed £3le A
B gttHFig. 2B). A549 AZEoA X 20 ng/ml
9] FK506 HA X2 TNF-o A=l g [«Be
9 B&7 dAHA FAcHFig. 2C). FK5069 &
55 8mg/m7tA F7HAE TNF-a A5 9
& [«Ba2 E37t JAHA LAk Fig. 2D). ©
AE FK5060] CsAgts 232 7|84 A9Ax
old 9F AFo 97 IkBa EHE A A
232 AAEHE 2ot

3. g7, Em3 A HECHAMZONM FK506
o MAX7} 2 X0l 2J#t 1« B 2| Eal
ol DixlE %

GZ A FA FKH060] 252436 23 1«Ba*
ool vlA= JFE F71E7] Asted, x4
A, wxgd eyt Twxd PIZFN
FK506 #A2|7} eJ& A= 218 [xBad &3
o mlxl= F34E HrietAch HEUAEAA 1
A7k LPS(1 pg/ml) ASo2 1«Ba7l £al5
e, I1xkBed H3& 20ng/mle] FKH062] 24
7+ A2 A= cHFig. 3A). T2E w3
T2 IL-18(5 ng/ml, 308), TNF- (5 ng/ml, 30
), LPS(1 pg/ml, 608)2 AS3H [«Be 9 &
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A

FK506 — 1 2 4 8 24 (h)

e e IBa
BEAS-2B —
‘F"'ﬂ'-irv’lr‘--'li— a-tubulin

B

FKS06 — — 1 2 4 8 24(h)

TNF-ao — + + + + + +

b—--.-'--"', J‘-!xBo.

BEAS-2B
[ == ===~ a-tubuiin

C
FK506 — — + +
INF-a - + - +
D
FK506 — - 0.80.8 8 8 (mg/ml)

TNF-aa — + — + — +

Fig. 2. FK506 did not prevent TNF- e« -induced
IkBa degradation in respiratory epithelial
cells. (A) BEAS-2B cells were treated
with 20 ng/ml of FK506 for the indicated
times. (B) BEAS-2B cells were pre-tre-
ated with 20 ng/ml of FK506 for the
indicated times, and then stimulated with
TNF-a (5 ng/ml) for 30 min. (C) A549
cells were pre-treated with FK506 (20
ng/ml) for 2 h, and then stimulated with
TNF-a for 30 min. (D) A549 cells were
pre-treated with FKB06 at the indicated
doses for 2 h, and then stimulated with
TNF-e for 30 min. Whole cell extracts
were subjected to Western blot analysis
for I« Be and e —tubulin.

g7t #EAHAAEH, FKH06S 243 Axxsa 7
zke] o]8 zFd] 23 IxBeo E87F A
HFig. 3B). 2389 J=ZTFM= FKH6S] H
HXZ TNF-a ATl 2& [«Ba2l #3871 o

A
FKS06 = — + +
LPS -~ + —~ +

B
FK506 — - — — + + +
-1 T L I T L

Monocyte |™=*= = = == == -}4—!@41

C
FK506 - -0.0210(ug/ml)
INF-aa - + + +

Fig. 3. FK506 prevented [xBe degradation in
inflammatory cells.
(A) Pulmonary alveolar macrophages were
pre-treated with 20 ng/ml of FK506 for
Zh, and then stimulated with LPS (1 ug/
ml) for lh. (B) Peripheral blood mono -
cytes were pre-treated with FKB06 (20
ng/ml) for 2 h, and then stimulated with
5 ng/ml of IL-18 (D) or TNF-a (T) for
30 min, and 1 zg/ml of LPS (L) for 60
min. (C) Peripheral blood lymphocytes
were pre-treated with FK506 at the indi-
cated doses for 2 h, and then stimulated
with TNF-a for 30 min. Whole cell
extracts were subjected to Western blot
analysis for I«Bea.

AFRAHFig. 30). ©] A}e L2dY daly, 9
=7, AZRAHEANA &% AFo] 9@ [«Ba
o 237} FKs06o] olal MRS NAee 27
olct,

4. CsA2 FK5060] IKK &40f| 0jx|l= &g

7 =0l 28 48 E 1xB kinase(IKK)E 1
kBea2l 94132 %3] [«Bed EES Hx3
t}. CsA®} FK5069] A3 X0 23t 1kBag] 3
A 7F IKKe A3t gxlet @& e AES
Brret7] sle, CsAg FK506 #AA 27} 9% 2}
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A
FK506 — = % &+ = =
CSP-A - = - = + +
LPS - + — + - +
Al .Macrophage : ’ = = GST-IxBa
=
& W |~ Endogeneous IkBo
B
FKS06 — — + +
TNF-o - + — +

B |

Fig. 4. Effect of cyclosporin A and FK506 on
IKK activity.
(A) Pulmonary alveolar macrophages were
pre-treated with 200 uxg/ml of cyclosporin
A (CSP-A) or 20 ng/ml of FK506 for 2 h,
and then stimulated with IPS (1 zg/ml)
for 10 min. (B) A549 cells were pre-
treated with FK506 for 2 h, and then
stimulated with TNF-a for 10 min. Cells
were lysed in a buffer containing 1% Tri-
ton X-100, and IKK complex was immu -
noprecipitated using anti-IKKa antibody,
and an IKK assay was performed using
GST-1«kBae as a substrate. To ensure
that equal amounts of kinases were immu -
noprecipitated, the amounts of immuno-
precipitated IKK e was evaluated by We-
stern blot analysis.

ol 23t IKK9| 84389 mAe 9%S 2434
o}, HZHHMAEES 1 pg/mle] LPSE 1087 A3
3 IKKel EA4E7 F7isided], 200 xg/mle)
CsA EE 20ng/ml®] FKS062.2 2A|7HE¢ AX
2§ Fol] LPSE AF31%e © IKKe 84 F
747 QA=A 2ekchFig. 4A). ©] AT w2 ¥
o g8, PP HEPHHEANA CsA EE
FK506 A = 2% [xBeg #3] A= KK
gAEe dAlgE g FRE it o|Foa
7Fs4d& ANASHE 7ol JHATh AS49 AE
FME TNF-a AFd T KK &8x=9 F
717} FK06S AAHMAZ JAH= dcHFig.
4B).

I F

Z1E 4% AXoAM BulEE 93 w4 AR
7I]le] A5 &7 AfAM Fad dEs
< Z 4ol e ARl 71#A AduAEe
ohFst 7 &g oM Fd E®7F H R oy
2, 435 AXES Zo] EF "lg AIEFRIS
oo 2N GFo AT Ao Fadt 9
< F2eth wEa dF Mxe 4 1A A
HAEAM] 5 iR Ale|EFIRIY] LES
ojffsle AL ZAF FFAH A A AN
M2 ASYE AYstes o 9o F88ch 95
AE9} 7|8A] AoAZAA FF il AR
7119l FH)E= 1«B/NF-«B 7Z2¢] 8435 2
g #&o] Utk 45 dAAZ de AL
2le CsA% FK506°] 14B/NF-«B ZZe] m|3
v 9Fole MEel ue oFd Zvrl EHA
Aok 2y CsA®t FKH06°] 71¢=X] s A X
A 1x«B/NF-xB A2 tlX& A FAE
dejA AdA &3, 2EF EF MEAAAMY Aol
B E Bzt v9| gk Ao}

E dF3eA CsAs) FK506 A= 7] 77| 4]
AZANM [xBao L@ S v]x]A] gsict
o] A= FKH06°] o] Adfoldxet AMFAIZE
AAEANY 238 NF-«BE 843 A7z, ol
g B¢ IL-69 5717} FKa068] A543 ##Ac]
AE 754 S AAF Muracka 59 A7® A7
o} 2utgl Azolr) E£F Zhang 52 I«Be 9
proteasomes ¥% #37} o8 § NF-«B &43%
o 7|dde AEaAUD’, 71&29 AF Ao} B
AT Axte] zelel 7|HE B APdME AANE
T AR, Ao AMSE M X w2 Aol
Aoz AMzhHL)

7129 4#A Qe CsAt FK5068 AE
28 7|Ho] @3] FAMSelE Esta, 7]8A
A A Eo A CsAslt FK5060] &5 A= 23
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[kBe9 #d&d vAE &d+ FHolE wBAth
%, CsA AAA = 5a=d g [kBa2] £l
‘21 J =] A48 FK506 Xﬁﬁl?—_‘v‘: S F- A=
IkBaol 317 A=A goteh. 7184 &
oM o= e, HE tiAAE, dE w3
‘94 e AEoA = A=l e [«Be
t3)7F FKS060! olal] AAH At} o] o]d e
Avel dAshe aA o2 K569 W
8 Bde d¥= dF AEAM [«B/NF-«
2o B8 AT Fitd o|Fold steA
AMAFEE Azlolt,
oI Aol o3 A std IKKe 202 [«
Bo9 3283 36We) serineo] AtstE  Fof
proteasome A ZE 3 EaHT= Aol 7 #
42l [kBa 9 &3 ZEo|th £ AFoAE 7]
A2 e} HEAAEAA CsA =&
FK506& AR & Fofl R A=E 7tgs o),
IKK #A4sp7t A=l gdddrh o= CsA TE
FK5060] &% ap=o] o3t [«Bad #3E o4
3be diE, IKK 843k A7t ofd o& A7}
EAE AMAElE otk AAR EE AoA
calcineurin(Ca"/calmodulin-dependent protein pho-
sphatase)o] [«xBe] #3l& E3) NF-«BE €4
8 A7tk Aol maH M calcineurin®
< CsAsh FK5060] ojsf ojxldoia <A

Aok WA, CsAst FKA06 9 [xBal &
8 Al KK F335H, calcineurin 2 A9
oJgtd o|fold 7hsAdes A4 £ o

o] dAFellA Fag d8E s /AAG
AEe} FEAAE, B2 dete) PLy
ToAM, A dFollA AgaEtE oA T b A
g3 WAl CsAt FKA069 #8748
ke e FRE dovh B AT AAE
& 718A A EAM CsA% FK06o] &5-2¢
o 9 [xBeg ®3 wX= gge] 21
S FET U A A AN o] FAE l

N
-

]

Oﬁz‘\l‘_‘“”—{moh"rq

o B 1R 2 o 44 H fo

93 IKKZA dAsts FasiA olfolye &
o1&kt ol A7k CsAst FKA069] @l
Ao ARE ol2rim AzEY, He 437
AdE o8 AEoA Y CsA, FKo062 1«Ba
el nlxE dFe st o A9 9
2|7} g,

aejuh Fo) AR AFATE AXshe
ge 7l@x A AEAM FK506 27 [kBa
o Beg fuahH @ 7] CsAsh FK506
o] 7|#A FHAEAX [kBad Eafel w|A=
o) o] TS F FHEZE W T o)A A LA
CsA®h FK50691 9% [xBaol B8l olxe 714
So tatels H7HHQ A3rh Pasitm 4zt
g} g% o] BE g #7149 AT CsA
o} FK5069] & H2489] zpo] Sof g of
% ofye}, GEHEA Aol EANY BE 2

He

Fol el g A 714E olsfetin Be
542 & Ao Juad

2 o
o HH

Cyclosporin A(CsA)%} tacrolimus(FK506)2 & A
dAellA del 2ol HHAA At CsAg
FK306°] 1xB/NF-xB ZAZd vixle 9ol

A X wet vk 2 dex Yok 2y
CsA%t FKH060] 718A] oM EoA xB/NF-
kB AR WA= Zdel #AajME dEAd UA
@i, 2% A5 AEAA Y Aolo FEME B
7b wlujgk Aok 2 Ao HEFAHE
1A A xS, Ho dF5 Fag JdF3E &
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