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Fig. 1. Light microscopic appearance of Sprague-Dawley rat kidney after
immunohistochemical stain, © - - - - - -+ o0

Fig. 2. The change of HSP70 expression in ischemia-reperfusion group
in course of tiIne. ........................

Fig, 3. Optical intensity of HSP in each experimental group, - = + + - - -

Fig. 4. Comparison of optical intensity of HSP70 in groups of using

x 9

Table 1. Optical intensity of HSP70 immunohistochermical stainmsﬂaglﬁ‘lhwleymt
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FE-ABF &AL B WA NG H A
cyclosporine A%} mycophenolate mofetilo] ¢ %
heat shock protein702] &3

Heat shock proteins(HSPs)= AX wh9le] £, A8ty =34 ¢ A
&4 i) A¥E HIu HEY FA4E KA AAFE EIR <A g
th HSPs® 2 #4143 7I%5d 93 ® 7IA & a§og 5= §3) HSP70
2 Y A6 ER3te] d &4, HY, 45 A, dh FAEA o8 T8
o o WS @A FgoEM UG Axd &4& Hagsed rddte 98%
Fid= )

1980 & AUwA WY AR A AY B ofH&e LHeB FU] ofYe]
A D o] F cyclosporine A%} steroid®] Wi AL o2 A7) o]ael HF &
A Fregert 29 AAAL AL ol FA AF ] A B "ol A
$ 4o A Hel BAZ Hck ol AFAAM H2 AF x3 A dig
FA4L& o 4AFel4 F cyclosporine AE WY 93 A7t BadHm e
mycophenolate mofeti(MMF)¢] 7IR g o248 AY A4 Ao EAAL A
g 4 e A2 3 A

2 AgdAe E-AAF &4 427 Sprague-Dawley ratd AF x3
oA cyclosporine A%t MMF9] A8 @ o] %AIE W AMSE A7 dojue
ME A gl hate] A9 23] g g 3 HSP0S ¥d FEE B

oW N B4 uxE MMF# cyclosporine Aol A3 @A 2 o]
et dotr At st

YA A =L oBAL &5 AL FHEW F HY-ARF &4E



Baote F&5 AFE et grLos A3 dgFesE & A%
o ¥FHE AST F ABFAYN AYE-AVF &4F 2 FEAGTLE YFA
I GFEASTL cyclosporine A%t MMF 3 F71A A8 HE AST Fo2
Urel #& AP 23& 4& F WY 24 AdAEL i 9% $A7E
5 949 Z=g $A8Y 4 4% T HSP0o] ¢dEE A& H#dd
3 oHjaste] g 22 ZEE AUrth

1. B& o Hlste] HE-AFF £4& e Tl HSP0S 2¥e] F7}
3 A tHp<0.05).

2. HE-ABF &4 ¢ 3 vndd FEL ALT T E HSPT09
dgol F718te] R ol@ @@ Zolst YU (P<0.05)

3. FAE A8 T ZAAE cyclosporine AE AHEF ## MMFE AMS@
T4 H&ZdHE u HSP0S 2¥ AZoE #9 @ @ Aox vt
(p>0.05).

4. @E2 2 cyclosporine AE AFSE Z3 4AE HF AL F Alold=
o8 W AL A5 HSP709] wde] 2hA3% vh(p<0.05).

old¢ Az NE-ARF &AL TL AY 2AqME HSP10Y LHol
F7k3te] 232 &40 HAHNT FES WEE e W A =24 &4 7}
U ¢ 5 AR AF E4o] fidn <#HA MMFIAE HSP70] 718t
HoZ no} AX ] &4 VM54l A& ¢ + AU

g Al ero] : Heat shock proteins(HSPs), #8-A} #F &4, cyclosporine A,
mycophenolate mofetil.
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cyclosporine A%t mycophenolate mofetil®l

9] & heat shock protein709] W3

AAdstia gstd o § 3
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#7] ARA @29 JE2A F7] ole oA @ F7] BE Py $4&
Htgo g st MG oleo] @ASE U 1980 o] F WY AAA Mgl F
B2 AR olyel HFEol EY WE 4AHE o)§ AL Adolg. oY
ol 4 &o] FrstEd Hde Alg F HY-ARF AW Az wAsE
g H2gse AL o 5 4348 AFIL AL 2 AAo A
A A el AR Z7]9 steroidA}E ©]F cyclosporine Aste) WE AlgoE J
2A AL o]F/E Aoy WY JAA] Abgo] thE-¥E cyclosporine A}
FK 506] Sl&3x U3 oA AAe] 47 Aol 833 wsy vehvdrnz
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ol4 F W9 AAAY AlBo]l U & ATdHol HH o} HAH} ¥ HA
2 dob At Ag Foix Wyt o FejAe dF® wolddl @ o
& EAE W FAY FES AASFA HA AT cyclosporine Aty €
A% 7% ZAAY dig 54 itz g8A e A o4 F cyclosporine
A9 ALgE gAY v Axe WY 9 A#A7 w3H3 glE mycophenolate
mofetil(MMF)e] /A& o] cyclosporine A R steroids}e] Al7b#] Hgayge] %
HAA Wy A4 AL AdH ZAFES HEAG + de AV Ha
5-9)

Heat shock protein(HSP)& MX W} ©@¥ide] WAEE AL G2 ¥ §
4 AR F A7 LAE Fidgste AAAQY d¥de] AHEE I =g
Ao o3 ojv] WAE dAL we] AA ANYLe2A Axs AAAHQL AE
< ¥ ¢ UAEF W03 44 dn L HEY AFE @A Hogx: 49y A
g% d &4& 718 HSPso| vzl AARNE A 2384 &€& F+in YA
&40l AL ol A% A FHHVE FAHT. o] F 53 HSPI0S A%
dqE AF e 4% A ZY NS 2% SAH At 4 &4, 3 E,
dTFL F9 FF4, gentamicin, I AT AFFd g F8e AXY &
4 ARG 28 si=d 90 Botn A AP A2 g A2 9
g HSP709] A& ®Who 3y g F4 ARddAe] HSP0S J¥e
obd WEIAE Hir A FHE = FEFAY 43 ABAL cyclosporine A
W% gentamicinFol ¥ Hol RS AL ol

2 A¥dAe A% oHage] HAY WioR AFHD AE WM T
71 AFA @Ae Ag2A ALdE AzE 49 AL MMFs} 7 &9 ¢ &3}
A cyclosporine As}e] AlEA9 e]lE HSPI0E o]&3te vjus Wiz 3
t}.
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1. 4¥d4 R 9ud AR

7b Agdgd
A% 230-330gm Atel2l Sprague-Dawley rat2 AHE3R(n=32) A
ol mE 27 4d F J&E nHNH FANE AT,
U ARz HE
el 2& AREete] WA F BE s & AFE AAF
A ol Fe] FHEF AAE HEF AL 2AL A2 T2 A
tHn=4).
o HE-AAF &4
e 2AFAA 5 W3S AAE F 5 AP ¥EBFE 42
g 6087 HE 42 & F A 608 AJHF AA AP 239
Az A3E R A BHE AT Z 1, 5,7, 1494 F& A
FE AEHAL(=16) o1& F TYA 4L zAo=Z O HAYTH 4
aste] 49¥ A cHn=4).
2 A9 A}R
22 2P08 3HE A #R &£4€ & F cyclosporine A$t MMFE&
2z A" & R F VA GAg #Zo] AHEE FoE Wit WY
AAAE vid Fosider FERG 794 JFF UP & FHE%d
Cyclosporine A8 A& ¥ T(n=4)2 25mg/kg/dayd] €28 95 FA}
3td o] MMF& A8 & #2 xdotd 10mg/kg/days] &%=
ATE Foq }AHn=4). F /A FEL 8T T L §Fo2 F
Aol T3t tHn=4).



2. 99 =4 5% 94

A9 FAHANAN A& AF AL FA 10% formalin€ {2 6AF §¢ 2
AdAL LAY ¥ 2 sA%q g3 E AD F Ao Evjdq 4
me] FAZ FHE HE AFLEAT. 100% xylene§ AME31 583 dds
AAG F 2+ 384 100%, 90%, 75% A2 A2 852 0.05Me phosphate
buffered saline(PBS)Z 1083t AH ¥ 1% AA3FLF2 1083 9AA W
A4 HHsa5E A A2 the thA PBSE 108 AHsy 2AgdE 3
e ¥ odx #Al(a goat monoclonal Ab against HSP70, anti-HSP70 Ab.
Stressen. Victoria BC. Canada)& Hel=8 4ToA &#F5<¢ 8 AT v
4 PBSoZ AAE F biotin® ZHF FAA oA FA(Vectastatin  Diluted
anti-mouse IgG Biotinylated Ab, Burlingame. CA. USA)E AM&389 241 ¥
4 Al a ©A] PBSE S8 AAE F ABCEHo2 142} 30&, PBS §4o 2
1083 A3 383 A diaminobenzidine tetrahydrochloridef 2.2 487 w4 &
Z3t A Zith PBSE 22& £ A8 cover slipg |3 #&3

3. 94 ¥M(Image analysis)2 % WY ZAx9 24
Ay =4 38 gA4% =4 94 ¥47GNRON® Digital CD camera)&
A}€-3ted HSP70¢] 94 Z % (optical intensity)& Z A3 Q).

4. A ¥4
SPSS& AH83t9 Mann-Whitney J3 0.2 Re3td L ptel 005 2ot A&
73 40.05u 9] €uj7} = Ao® TWFIY



m 23 a3

1L 99 =34 9 44

4zte] AgTolA de 2Hoz WY 23 4% 4% e o d2T
AAE ki ZMLR Roly HSPI09 ¥d F971 4% =AM JY-ARFH &
A& e AYTANE 2Nez 449 HSP09 #dA #9497 o F/H3%
A E AHET HPTAAE HY-ARAF £4E& FAE © B o FSA 24
22 445 F98 #EY + YN Fig. D.

2. 949 ZAx9 %’8

HY-ARF &40 g dEzTdAde HL: ¥y Bx 11500904 Hd
120000.2 RIFFL 117751222009 HY-JAF &4& €& HPTAAE=
He Zx 12100904 130007Hx1¢]  E¥=2 Hdg 1257514920130t
Cyclosporine A¥ AM8¢ APToMes ¥ = 13500004 138009 £X9
WEw 136752134 =2 /& AA HSP70ol Hd= L MMFE 283 49
ZAME WY ZXE 13200014 140009 ¥ 2 HEZ 136254309 HA=2 el
Wt F A dAE 2e] S dETdMe WY ZE 1300094 1350028
#xso #EF 132501219 AA#AF R rH(Table 1).



Fig. 1. Light microscopic appearance of Sprague Dawley rat kidney after
immunchistochemical stain. A Control group, Back ground is staining with blue
color  and brown colored rtegion is  Jocalized HSPT0  expression. B
[schemin-reperfusion group. Brown colored region of HSPT0 exguession s
increased compared to control group. C HSPTO expression is muoch increased in
group of cyclosporine A. Dt HSPT0 expression is increased in group of MMF, E:
HSPT) expression in group of both drugs.



Table 1. Optical intensity of HSP70 immunohistochemical
stain in kidney of Sprague-Dawley rats

Minimum  Maximum Mean £SD

n

Control 4 115.00 120.00 117.75+£2.22
I-R 4 121.00 130.00 12575492
CsA 4 135.00 138.00 136.75+t1.25
MMF 4 132.00 140.00 136.25+3.30
CsA+MMF 4 130.00 135.00 132.50*+2.08

Control ‘right unilateral nephrectomized Sprague-Dawley rats. I-R
dAschemia-reperfusion injured group in left kidney after right
unilateral nephrectomy. CsA :cyclosporine A(25mg/kg) was injected
subcutaneously after ischemia reperfusion injury. MMF: myco-
phenolate mofetil(10mg/kg) was given orally after ischemia
reperfusion injury. CsA+MMF: both drugs were given after
ischemia—reperfusion injury. Mean*SD :mean optical intensity*
standard deviation.

160
Optical 150 |
Intensity 139.75
140 | *
131.25 s I
130 | = !T' H
120 + 0 .
[ ]
110 |
100

1Day 5Day 7Day 14Day

TFig. 2. The change of HSP70 expression in course of time of
ischemia-reperfusion group., Optical intensity of HSP70 was observed
on the lst, 5th, 7th, 14th day.



3. JY-ARF EFTAAY A BAA ©E HSP709] @4

HY-ARH EXE T F 44 1,5 7 149 A Q& ZANA AT &
HSP70¢] 2HASE A2Y A7 HY-AAF &4 F 544 ¢ ZE 139762
78 =R olF TYR 149dE Ao kel 1217HR 125258 A
Ha7h #2 HA FATHFig. 2).

4. 7 48 ¥ Aol9 HSP704] ¢4 Wl

A3 43 A% 279 Y-AAF &40 g URH(LHEAE 117799
Hl3te] HE-AAF &4l AN FAAE HE EE 2=V} 1BBE FHHU
%(p=0.020). %FEE A8 AETFH vL¥ 9 Cycposporine A, MMF, F7}1%|
GAE AHEE Y EFAA dz2Fo ¥t HSP709 $d A =7 F713to
gude ol EHATH HY-ARF &4 JE ALETE vAHPE @ &
4 ¥ cyclosporine A A3 FolAE HSPY RAAEY p=00198 dujgls
Ztel g HAT MMF& AHEE 38 uilo] A E p=00202.2 Fol7l AR
vEbseh, 2@ F7ER A& o] AR THe] Hlad M p=00382 HA
ol e Aoz YElNtH(Fig. 3).

Cyclosporine AE Al4g¢ F3 MMFE AMES & AlololM & p=0.767%
HSP709] ¥ RE a7t Atk Cyclosporine A%t MMF& Zo] Al&
¥ ZolME 37 99 AE 1325002 S8 AHE Z FoA & HSP704 ¥do)
7t M3 cyclosporine A%HE AMS @ &3 HE AL ¢ p=00282 9] g
= Aol7t UeE & F AU BY FES 2ol ALY 3 MMFHE AL @
9] v@gHE p=0110¥ EZ elgtcH(Fig. 4).
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Fig. 3. Optical intensity of HSP70 in each group. I-R:ischemia-reperfu
-sion injury, CsA: cyclosporine A, MMF: mycophenolate mofetil
CsA+MMF: cyclosporine A+mycophenolate mofetil, Optical intensity
of HSP expression is increased in I-R, CsA, MMF, and CsA+MMF
group in comparison with control group(*p=0.020, **p=0.020, ¥
p=0021, ¥p =0021). HSP70 expression is increased in CsA, MMF,
CsA+MMF group in comparison with [-R group(p=0.019: I-R wvs.
CsA, p=0.020: I-R vs, MMF, p=0.038; I-R vs. CsA+MMF),

150
4
Optical - — ;
intensity  y40 | .
| ¢ e,
130 ¢ H E
120 |
110
CsA MMF .. CsA+MMF .

Fig. 4. Comparison of HSP70 expression in CsA, MMF, CsA+MMF
group. CsA: cyclosporine A, MMF:mycophenolate mofetil, CsA+
MMF: cyclosporine A+mycophenolate mofetil (*p=0767: CsA vs.
MMF, tp=0028: CsA vs. CsA+MMF, **p=0.110: MMF vs.
CsA+MMF)
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Heat shock proteins(HSPs)-& A ¥o] &4& & 4 A AFoly &7 o
3 AE WA dolues YutAe AHgutg F AAHE Bdz ¢¥A A
o] HSPs9 7152 ZA F71AZ vre] £ + d=d AN molecular chaperone
Z1gon @d @A B3 Fo 13 2§, B A T 37 Fo dojg &
AE LF{FE A48 33, BA AXFNA9 ubiquitin-dependent degradation ¥}
4 9 F8 TAHAARCEA ¥AYE 9 mie Faod 4¥E v
WHA2) o) wde 12 71T BAge] wel HSPE0, HSP70, HSPY0, HSPLI0
2 A EAEE ze HSP23-30% o948 7HA & afez EHHEd &4€ 2
T e AREY ol Y AXIHNE RFHE FSE QU2

kR o ME &4 F AAG wAdd afdo] Frgtez M ngA
HE EASY heat shock elementsthse)E0] #A 3= =1 o] Ede] heat shock
geneS | A7 AFAY JEE rE AF HSPso] oMt Aol o
Byez A 7]Aoth HSPsk: Mo Ao Qo] NEel §442 {3
o] AXE RIIE 8L drhn uA Jx O B AT B0l
Aem 3 WA 1A 9 AXY HAATHA FHE FFo] v Aoy &
AA AP, HSPsE ZVHN7lE A3 ozt 4 &4, $3¢, 3L 454 2
F 2 Y &4, ¥x7 A9, A2 54 5o U %3 HSPOR HSPL5
T @&, Y, 1 AFEA AF, A 54 T A3 g3 AFAE el
F7hH = ZF F9jel me} o £¥71 2 53] HSPI0L 3% &49 A3l
wek B& £33 296 24803 958 v g B 2 agea= Hg-
ABH &40 F 5UA 71 & HSP0Y €L Holm &4 §& 80
2 38 HAe gov 7Y oFde i & Wl g Ae= ey}
PBEED wg dzZAARY HY-ABF AU FAM HSP0Y Lde| Fvhy
AL g Hol HY-AAFo g3 A xA9 &4L ALY F ANL @3
AY-AAFAD AP uel GAE AlSste] 4P Lol HSP02] ¢

_12_



o] Fhste] MG ZAe] &A4bo] % HE A& U 4 AU o] HSPY 4
of dalde A Axd AXd FUAY &4E Fo| 48T F oA HSPH 34
o] AXe] &£4& WosiAe X AEBE AV € v Jov @A AR
o2 JHY-ARFK T AT g% £4L2HE HAXE X3 9EE fu
I BojAa U 2 FAR AFY @4FY Ao WiAARAME H HAE
3t HSPT0E F7HAZ A$o 184 &8 Feun ¥ &40 A dojd
e 23 # olved 3k QX g R o) AA MR uxd Bt vepd
o] BEy g cHHIA

B 2894 dxTdA Bo JE-A{R{ Al FAA HSP09] 2@l
7t & AoE Hol HY-ABFo o NP 249 &4 AAE 7 Udx
@&l HE-ABF A TN Brh FEL AEEe] dPF TA HSPT09]
ddo] F71e Aoz Hol AF 2A 9 &40 ¢ A% € e FEFY & AN
c}.

o H4¥& T4 cyclosporine Ast HSP70#%2] #@Alo] g 7% o] FolA
= AR AR ¢ &4E& F4 U8 HSPOE FMNA ¥ UE
cyclosporine AE A8% 23 A SHE cyclosporine A A4 F F& wasy
€ u FYWE HSP70°] 718 4% cyclosporine A°l 9% AX &40 #4ag
£ Ho] HSP709 AARZ 7]%e] ddA 2 %§ cyclosporine AZ FUE& v
HSP709] # &2k ®dol $7hgtel A¥e Fa) @ w Y0 198040
ol F F7] ol4gge] AL WY AAAY Algo] AN o4 Feo| HFE
o & AL Fi 9] cyclosporine AS] AF EAo] EAJ HURL 1 AR
ALgae] AE e A2A37] 93ty cyclosporine A 2 FK5060] &8 g=
M2g gA FEEY cyclosporine A9l FAE A 7= A9 sfge] AF
g3 gt

Cyclosporine A9}t FK 5062 2 F+x& 22X @9 AAe 7|Ae) oA
&g d8g e % B AX W 2% @¥d<Q immunophiling A$
o T-dste #HSE JAFeEAN FY9 JA9 FEE dEhdoh
Cyclosporine A¥ cyclophillin? 2% 531 FK5062 FKBP12¢} A#3ste] 4&-@

_13...



9 EHAE gAdste o] Edo] MeNOo @ calcineurin®]ZE @yl QA& A
(protein phosphatase)®] ®/4-& dATozN T-AX 843 Haxe Arra3
& Aesta] B9 oA AAE ehan®

Calcineurin® @™ 3t} WY o4 88§ veluls FES A H540) =
Res d#A QI cyclosporine Al 7 -§-ol 1 AR o) d]alsio] NG FAol
vepte A 5% g4 B AATA A38 A, 8F FdotEde F %
adske] ofs, A @9 &4 5ol & 4 e AFEA ol T B4,
AR B4, A, dR2F, ddFF A4 R G 2o 4] o o
Aol BA7L A gt

olol ¥hate] 19959 olF sddE MMF$ sirolimuse A% EAo] gidzn 1
2 H3 YdEd olF %EL immunophillin#i= w§EA ¢z E3 MMFE
cyclosporine ARTH B o] F 9] G £ olv] gA4d T-dH79 FAHRE AT
So] W Aale] AAE vl FU FHY B4 Roz @A AP,
MMF& 909 258 4757 Al&sie] 19959 nlZoA 4908 F A% o]y
¥l cyclosporine ASh ¢ A4S YT 19989olE= AR o4 F9) WA R &
#7t AR H 43¢ ¢ Y FAZ  sirolimusst MMFE Fg3e A
T 54€ g3 d#A %o o|F sirolimus® spontaneous hypertensive
rat(SHR)I A 2 st= A3 HAE 7M48 NZ 4 gioE Rauge ¢ 8
ol MMF®] % AHE Al 913¢ Fof @ BA ojg2zo] 9 & ke
ATae Hngn o

ol A MMF7l 270€ olF %Ee ZHst A% o4 %9 A4 Fol o
& 77t @gsA AP led AF ol43F cyclosporine AE AME3HThr}
Az} AHEFE 2o MMFZ wl¥o] X 43lddx Wy o4 EAE FA8HA
cyclosporine A9l A% E4E& Y 4 UvkE FHol oY RadUn
FK5063% o] #8383t A% cyclosporine ASt Zo] A3l ASry AY o
Ao &7t o Aot wagd v Y =8 oju) cyclosporine Aol 9
 AF 5ol vehd B9 E MMFE ulo] 188t 4E3 AAE 9
i FE AEY 2 /1He WESA oy MMF/ 8¢ HETe 48 94
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grhe AFdA4E AA*P. £ 494 cyclosporine AZ AHSRE W HSP70)
dde Frte 4d AAFev A 4o v ¢ MMFE AR & T4
M= HSP709] w@o] $71% AL o33t R/ deolvh. £ cyclosporine A
& AMEE o vlastg& W HSP709] 2@ zelrt gl AeE vEd A
& 38 &44& 2 AF 234 oMY MMFE AL&o] cyclosporine A Al
29 v IR AZY AX @i &4E & 5 UL HSAHE QU v E
MMFE& Ab&as zlo] AAAQ A% 715ed 4%& WA @ Aol o
ATAS BFHAAY B AY A2 HE MMFAHAZ Axadds A5
HEgeE AL 5 ¥ 40 Utk B WY A8 FHdA 2 o MMFO @
A AR A A o5 A7]= o]AHA cytokineF o] Whel wzk HSP0S F71€
HeAE At £ F o] FFE old diF d7v ey Aew yFdrh
MMF& AH8-¢ T olxes 44T § 44 Zx9 2& U/ & "oz 4
ddel 28 A4 ¥ 4 ot ¥y FEEe Hog % HAge EE
F£33 Aol E Rolmz MMF 9% HSP709 71 98¢ Aoz 8 + 3
o T T 7HA FAE Zo] AAEE T3 vindA 2 uw cyclosporine A&
AREE TE p<0.059] #oE T eol2 HSP09] Wdo| #HAHJEUW F
7}A okAlE ol AHEE Aol oA tE ZHez QUste] HSPI09 EH ol
Faste vld detde §F ¢ 477 98 ZAeE Y453 MMFHE AH8@
AYFd F AR HES WEH AEE AoldAE p=0110FEe] AAE B
e A8 9§ Zol7t givkn @8 & & glon dAR QM AF
ol 4 ¥ VIt By JAAE AL okstRE MMFY A% Ao g &
& F0 A7 A7Vt ey Aoz ¥
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vV.d &

HSP70& o] ME a5e] diste] Axe] 34 & FANAFTLEZN HE
RE ZAE-§ e BEFE 49A Ak HB-AAF &4E & AF 2FdA 9
cyclosporine Ast MMF9 8& 9 =3 S%dM& §¢ HSP0S ¥8 A
22 GolRR, 2 A% AR NG AgARD H-ARF &L B 23
o] A1 ¢] HSP709] w@de] Fvpatgoeny, %3 cyclosporine A%t MMFE AR&§
T4 o 733 HSP7098] w@de] ## 5ol MMFY Al&-o] cyclosporine A9l 7
9 wAAR AE GAdAE @A) A A 4L F £ UL ¢
T AT
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ABSTRACT

Up-regulation of heat shock protein70 by
cyclosporine A and mycophenolate mofetil in

ischemia—reperfusion injury of rats kidney

Mi Hye Kim
Department of Medical Science The Graduate School
Yonsei Worju medical University
(Directed by professor Nam Cheon Cho)

With the development of new immunosuppressive agents, the focus of
anti~rejection therapy has shifted from prevention of acute rejection to an
immunosuppressive approach with minimal toxicity, Cyclosporine A and
corticosteroids all have adverse effects such as nephrotoxicity, diabetes mellitus
and lymphoproliferative disorder. As a new immunosuppressive agent having a
different mechanism, mycophenolate mofetil(MMF) emerged for clinical trials in
the early 1990s.

The 70kD heat shock protein is expressed significantly in the cell under

normal state and is considerably induced under stressful conditions. The heat
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shock response is a highly conserved response of cells to a variety of stresses,
which are induced under pathophysiological conditions, such as embryonic
development, cell differentiation, toxin exposure, and oxidative stress. This
paper focuses on nephrotoxic effect of MMF at cellular level. Male
Sprague-Dawley rats were randomized and divided into 5 groups. In group
A(n=4), right nephrectomy was performed only and group B(n=4) was injured
by ischemia-reperfusion insult in left kidney after right nephrectomy. The rats
in group C.D,E received cyclosporine A(25mg/kg, subcutaneous injection ;group
C(n=4)), and received MMF(10mg/kg, per oral ;group D(n=4)) and both
drugs(cyclosporine A 25mg/kg plus MMF 10mg/kg ;group E(n=4)) daily for 1
week.

Expression of HSP70 after ischemia-reperfusion injury was studied in the
course of time(n=16). After ischemia-reperfusion injury, the rats were
sacrificed on the 1st, 5th, 7th, and the 14th day. Maximal accumulation of
HSP70 in rat tissue occurred on the bth day after ischemia-reperfusion injury.

Immunological staining shows an increased expression of HSP70 in use of
MMF as well as cyclosporine A. This paper reports that MMF acts as a cell
damaging stressor in renal tissue of Sprague-Dawley rats.

Key words : Mycophenolate mofetil, cyclosporine A, heat shock proteins,

ischemia-reperfusion injury.

- 23 ~



	표지
	차 례
	그림 및 표 차례
	국문요약
	I.서 론
	II.실험 대상 및 방법
	1.실험대상 및 일반적 처치
	2.면역 조직 화학 염색
	3.영상 분석을 통한 면역 강도의 측정
	4.통계 분석

	III.실험 결과
	1.면역 조직 화학 염색
	2.면역 강도의 측정
	3.허혈-재 관류 손상군에서의 시간 경과에 따른 HSP70의 발현
	4.각 실험군에서의  HSP70 발현 비교

	IV.고 찰
	V.결 론
	참고문헌
	영문요약

