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24 ARl Fedaied, 2407 A B ABFAE A AE Dol gk A 9 A
FAlolE el e el Aoz A Sleh A 0 ARFA AZEAT olol B e 51
Az} ase) AsaRAAE B HAPHE B AU ARF PR FHoz )70
Hez Q3 AEEAE wolEch NFBE sldobasl = a2 ARFA 2EAHE 78 A=
U959 ARAL, QDR 0 DU FAAA SPDE fmohe 0 ABn oA B

& fEsle] AEZAML D G2V A= g,

olol S8 Y AHFASE AP F AW Y ABFA PRI AARu 2ol A] delrhs NF-KB R
ol Wsepae WAeT, AP NF-KB Rk Wste] Fr e AT £ AL A
oAt

AREES 250~300g V198 47 YAE AT AN EE, QPRI 22, 2407 HWZ 417
A A 2 207 AT AR D 47 SATeE s 4 2L AT A
01,369 2443t A3tz oz ARsAch APt te 174 FAYIE A4o)e] 95 Loduzae
5 94-5% AT FAE 38 WEste] Aelsldw, AP A% LYPEAL 207 B 4 LRI
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= s Asieler 74 AR AR AN wek HAAA BT 7P A5ieh NF-KB w9
& 919 6pm A1) sl AR Aeled PAL AT heT} 2 AshE Aok
L QA 7o) AT NF-kBS] Reuhee 55 WA 2sh dehg, el el st oebA 1

ehatet.
2. 99729 Aol AL 2425 47 ST NF-kB] Wejikgo] Zawglm, 7w 2ol A 247

flext 492 ARl A fAa
3447 18 0 ARRA bt NFkBe] Rous-e 2407 518 3 ARFARL 48 Aoz A3

o},

4.5 8opAks 2 22170} 442 -4‘ 2 A 2FA el NF-kB Reiuke wshe] =7): graslslch

5.24)7k5} 4417k 318 D ATFA] hefb NF-KB =] L}% ;}# Fhapelzach kel A A ekt
o},

I BUAL, AR NEBS) G 202 1 L ARTAR 412 AT A2,
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o NF-kB o2 ) e} B Ao AE A 4 )
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o] Ak M| mA 2
= sk, 4717 ALEE A
Al M zIALZ °1°V1‘:} (Lipton
1999). w o] Z-=-2| Joll 3o o]
AR 1 AHE
5 1998, Lipton 1999).

Y d AAFA YAHE AFATIE HE
<4} (Beckerel Ambrosio 1987)3} A A} A}
(Cheng &, 1995)5 do7|x Fo3t Qxtz oy
A qlvh 38 ¢ A FFE= tumor necrosis factor-a,
interlukin (IL)-1B, IL-6 72 cytokine 5% A48
<4 §=3 (Herskowitz 5 1995, Kubota 5 1997,
Kukiglka 5 1995), 9 &4 22 =3 2z} A oY
AJuj A (humoral mediator)e] ¥}&2- A ZA41S
7FsA1719 (Sullivan 5= 2000), 2} 771 7H5<t
oJube Ml Z:ALAARE Al s DA A o] & 3tell
sIA F=Fo 319 (Gottlieb 5 1999).

st & A A AAFE
Fxoz AP AAoz A7 Y
A7 s delub= EAS 37 FHE
FFEe AT A 5':1"1‘:'? frEdE 1A
(Das %, 1999), 3| & 35 Ft
(Kimura 5, 1992)¢)] °33F& o}

Nuclear factor kappa-B (NF-kB)= 38 2 3%
FA A3 EE F35 AAFQIA} (transcription fac-
tor)2 AR g)om (Maye}l Ghosh, 1998), ) %
FAl cytokines} A-f-AbA7]2]EA 7 A &3 A
FAshecta el gloh NF-kB: A9Z4, 41
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}““JTEX]’CE‘A]' X ®Bo
= 1996).

Brennan 2! O'Neill (1998)2 NF-kB A7} Al3}
A}= (oxidative stress)el] ©] gk Hlo]7| A& zZt=tia
st9don], Ho 5 (1999) NF-kB 4|7} && 2
AR S AL Yel1AE Ao sl
Maulik 5 (1998)-2 NF-kB7} A1&Fe] & & efAt3)o

A|5k7) % ek (Cooper
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o) §3te] AZAANE et sl 3
Qopgshs NF-kB HEY =g S8 3 ARFA
2e} ) ZHA7)E ol ABFA deluhs Ax
AAAE 7FAaAZIg 2 3k (Maulik 5 1999).

3+, Gardner 5-(1984)3} Petrasek 5-(1994)2- )
g0 &3 1 ATE 2Abo] WAL 0o
A AlsHAl Yebdtta 8¢l oy, Carvaho 5 (1997)
& AATHARANA Sl AsA vehdria
3t9lom, Sternbenghe} Adelman (1992)2 F Al
oA £ Zpol7} glekar sheleh.

ool W TRl WHE e Aoz o
2z 2A17F 3] & (Kuzon 5 1986, Harris 5 1986) 3}
BlwA AAzEe] 4A17F FHE 2D AA#FA], FE A
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e 5
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gil

nL?LF”

1% otont, 3

urethane (1.15 g/kg)2 A 2] 2] 4 5]
3|M3le] 232 o] BFFALEl wiFAI7] &
P& AABA T Skt st 22 N EF 3F

& WA S Agste] 9% 255 (common
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NF-kBS] wojules Haslr] Slsid A48
seadd e gutehl 2 e AN F

phosphate buffered saline (PBS, pH 7.4) o) 4|3
33 3% FHALE AT Solg) wele kgl
o 5387+ HF2-A)7] t}& 0.4% pepsin £} o2 37
°CellA 30%-7+ uk-g-A1z1ct. Blocking reagents 37
ol A 4087+ A8 F Ux}EHA] mouse anti-NF-kB
(SantaCruz Biotechnology, USA)S 1:200.2 34
3te] 37°CellA] 90 5t WHSAIF o, 231514
biotinylated goat anti —mouse 1gG (SantaCruz) & Al
ol A 4087+ ¥k-2-A]7] & HRP streptavidin complex
(SantaCruz) g4 o2 Al2ojA] 307+ 443151t
DAB (3, 3'-diaminobenzdine, SantaCruz)® 717+
WA 21 7] ©F-8 methyl green £ o2 x99 A

Fsten| Aoz FHFsrdo)

ARgAL] HA g Gobus] $15ked 1:300,
1:100,1:80, 1: 60,1.40‘3—! 1:200.2 3A8}e] o
3} 1:20004 2] W& vyeh
o] Bolide stelalr] 9late]
oz gy zTe) 94

o
T
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Table 1. Immunoreactivities of NF-kB in the ischemic reperfus-
ed tibialis anterior muscle of rat

Reperfusion
time (hour) 0 1 3 6 24
Group
Control ++, +++
IP ++,+ +++ +++ Attt
2H ++ + * + it
IP2H T+ +++ + £+ttt +
aH +++ SRk ot S bk S o S
IP4H t4 + +H 4+ +
Abbreviations

IP : ischemic preconditioning

2H : ischemiafor 2 hours

IP 2H : ischemiafor 2 hours after ischemic preconditioning

4H : ischemiafor 4 hours

IP 4H : ischemiafor 2 hours after ischemic preconditioning

+: trace immunoreactivity, + : weak immunoreactivity,

4+ : moderate immunoreactivity, +-- : strong immunoreactivity

Table 2. Immunoreactivities of NF-kB in the ischemic reperfus-
ed soleus muscle of rat

Reperfusion
time(hour) 0 1 3 6 24
Group
Control +
IP ++ i+t +,++ +,++ +
2H +,+ + +,1 ++ +,++
IP2H + . .+ + +.++
4H + ++ +++++ + +
IP4H + +,+ ++,+ +,++ +
Abbreviations

IP: ischemic preconditioning

2H : ischemiafor 2 hours

IP 2H : ischemiafor 2 hours after ischemic preconditioning

4H : ischemiafor 4 hours

IP 4H : ischemiafor 2 hours after ischemic preconditioning

+: trace immunoreactivity, 4+ : weak immunoreactivity,

++ : moderate immunoreactivity, +-- : strong immunoreactivity

Table 13} Table2¢] 2 2F3}



2 it

1. NF-KB HAH AA

1) =2

(1) A=

O BAS=

Az g AgatA g ubes 3 A=
-9 A% SAuksel Jelger (Figs 1, 2) éi}
FAE A43 AN EZAME F5= WA 7
gk oFAub-e-& ebl siet (Fig. 4)

@ 7HApe] =

Az A & A4 g ubes 3 AR
o % Aukgel vebd e (Fig. 3), dxiet
AE A4 AN ELANE A2 FutsS
eR 9i et (Fig. 10)

AP F

[<]
9ol ek, QHeIA A= TS E
rehlgiet (Fig. 5). 1”147 2 3412
ARzAAE AR WA FEe PITEE o

e sl a2 (Figs. 6, 7), 6412 Aol e 55
/dnt-g= v siet (Fig. 8). 2441 2F 7 <ol

 FEE WA 4% PIREE #2T 5 9d
o} (Fig. 9)

@ 71An

AYpgst F 047 AsEolAE vk U]
Awe] Pwhes el T (Fg. 10), 147 7
SgAE Awe] ANEE ehyglor] F3)
ArolA FEE PSS VAT 4 9l
(Fig. 12). 3417+ % 6417+ Aol NE A% N

FEEe) FANE vehl oo (Figs 13, 14). 24

AR Az
S5+ (Fig. 15).

2) Mgz

2 5

208

F 117 AsEANE A=e] g vehl
35 (Flg. 20). A 3410 A Al g
& EhASIE (Fig. 24). 6413 7

o) SpRLEE vhelleln (Fig. 28), 24412} A
ol mlerat WA Axe) FARSE depidlc

(Fig. 32).
® 7 2
247t W F ARF 0 AFEE viokd
WA Ame] g vehlel T (Fg. 36), 14
%9

43 ﬁﬁﬂwWH%
(Fig. 40). ZH“’]"H‘ 3A7E Aol A= A ] ok
g FAe-& v sl (Fig. 44), 6412 7244
ﬂb-ﬂ%ﬂl$ﬂ =] AdukEE dehisle
v (Fig. 48), 24717t A = A= WA F5=
o] efAduk-g& HE%H%Q%H953

(2 A Fd3 2 2470

@ AR

ﬂ@%ﬂﬁ}“‘Zﬂﬂ-ﬂéﬁwﬂi%
7y AFJA =255 WA 7}3F oA
o} AN =T (Fig. 4)Bohe
%@r¢=%%ﬂHHglﬂ?mﬂE
Zdxe] RS e JJH92n3M
2] w] kst mx] ZAxo] ofAulL e
(Fig. 25). 6A]7F A Alell= FF=2 %@i%%
el 9l 22 (Fig. 29), 24417 7 2HA] o] =
Auke-& Jepli et (Fig. 33).

@ 7}Am] &

3 Ftst 9 247 HEFeME AF 04
7t A A= S veb et (Fig.
W)ﬂﬂelﬂﬂ7hVMPLﬂ£ﬂﬂVlﬂ%ﬂ
F-e-& v (Fig. 41), 3X2F A Aol =
uhﬁkmﬂ Azl kS e (Fig.
45). 6A17F Aol A=l FANEES ek
R (Fig. 49), 24212t Aol e A= WA F5
w9 FAuke-& 19} (Fig. 53).

(3 4r7

O 4R

a7k HE F AR
WA FE=e] FARHE
AZE A E 5=

Fig. 18). 1

kg



RN Q1T (Fig. 22), 3A17F A F}Alel
&= Her e (Fig. 26). 64]2F
T=o ke
73 FANEE Bely o
oM Fewe] FAN
(Fig. 34).
@ 7HAe]
477 "

733
< (Fig. 30), 24413+
| e

¥ ARF 0AZE AT
FAE Yeb ol (Fig. 38). A4+
FAAE F5E) PPNEE Y
42), 3497 A FEE A AT FRE
vreb siet (Fig. 46). 6417+ 2 24417k A=Al
o] g e 9ot (Figs. 50, 54)
(4 SAPepst 2 4x7
© AL
SS9 AT S ZeM=
Zb ZSA] werdt WA Bxe) fAn-e&
sl (Fig. 19) AFF 1AZE 72l J—E
k-2 vEhS J-(Flg 23), 34|17}
F5es] PSS telig (o 27)
W 240 AAel e
4 A= (Figs. 31, 35).

@ 7
HPPgst D AN YA ABF 04
A2 Awe) P vehl gt (Fig. 39)
177k Zpafel] mleket W] =] of
e $lerd (Fig. 43), 3A17F 2] %
d=2] A& el it (Fig. 47).
FEelMs A= WA Tl R
_1_(Fig 51), 24X 7t AFF M= A=
< YeEb 3l (Fig. 55).
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W] 282 FHEF dfste] wlwH Aol Qe
2oLt A7)17e] HE W A {FAE S
R 1A ‘QEV% SATH (Idstrom 5= 1990). 8-l A]
Y 2@ ARF adenosine, A3} 2 (nitric

oxide), A-fAk] e WRBAT 2] whA

r1r () Hl
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223 HRtol 2o NF-KkB —

A A =} (Baxter 5 1995).

Boyle 5(1999)2 3 4 A7 £AHS do7|
= 9434 $A4AY f= AR} (transcription

factor)e] 2 ste} Bede] glekm shel, May ¥
Ghosh (1998)= NF-kB7} #& = A#AFA] FA
sE = F5 AARIAE R 89w, Brennanst
O'Neil (1998) = Ho = (1999)2 NF-kB &}4|7} in
vitrool| A AFE A=) invivoell Al Ed 2 zfIF
At di3] Rzads gxidy sedd). Das
5 (19992 ¥ ¥ AMAF2 F=Fe "]'3]'7‘]'—
7} 267 (free radicad)= NF-kB &4 35 f=3}
w, o] watsHAlel osiA G T 3}%i¢.
Bowieg} O’Neil (2000)2} Mercurio2} Manning
(1999)> Aol ¥ Bl AHPFA FAE= A
717 AAEEEAT A 2E5ES =3, NF-

238} IL-1B, TNF-a, =4 wj/jAe] 1
M ekar selet.
1999 43l ok e 9L A
Zahgol s ojriei, 1)
AN ST, FAFA
S wilm=z, o]z AR Wy
°—1zﬂ*l7l W25 sata % ARF e
A1 4+ gleka 31911, Read 5 (1994)2 o]
& A7} NF-kBol| €] H »pdoz z4gg
31 3+

Murry 5 (1986)2> ZH> &3} A {2 Hhxo
A717ke] HYZRE AZEAE ol sy
3, o3 AAS YA} el Das &
(1999)-2- szt A717ke] Y W A HtFol
o3 AAUE A8 fag EFozRE HMEE
Bt SRt HY 9 ARF 5 AA

—~

| =
S
A4,

o

Al =

o)

9% AsASe FaAAM A EA Atk DNA
2Ae AaAGT sgon, ojejat saokabs)

&7} NF-kB 2}5tA| v} DMTU 222 kA =4k
7] d A (hydroxyl radical scavenger)el] ]#jA] =}
F=EE Zle=z Hol ROS(reactive oxygen species)
¢} NF-kB7} 3@ efstel F23 d&2 3t 7
ok skl

AAplAL NF-kBE A2l 9 we]d 344e
W95t A Heiste Rel familyol] %3 3leom, 4

2 oo
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o 2 50kDa(ps50)3} 65kDa(p65)e] F subunito.
= A5 ek B re] AxelA oA A
ol IkBe} Z&= v|&A 3 AlE AlxA ole =
A3 (O'Neil 2} Kaltschmidt 1997), AF3}Al= 722
Aol 28 IKB7} elAbzbEe] RajElml NF-
KB oz ofgstel ool 7hA faAe] BHE
FEst= oz dex gl (Brown 5 1993, Sun
1993).

NF-KB 2451 AZAAAE o4

=
[
=

A)Z1e}. o]=) 3t anti-apoptoticz} pro-apoptotic A &k
< obA s UEAA ok 9lenw NF-«kB &
Atz AZzAA dejuhs Uk A FFHe)
AE, o] FEHE o2 AARIAe] B4 o

=

A Gl ez AAET Qo (Grilli F
1995, Lin & 1999). Grillie} Memo(1999)= NF-«kB
7} pro-apoptotic 7158 zt= pb3, bax 59| A=}t
= zA43%}7)1= 3, bel-2, bel-xL 722 anti-apop-
totic 7152 Zt+= RS 2430 ki
Morgan 5 (1999)2 NF-kB+ redox-sensitive %
ARRIZL 2 F oFAtatel] s, FEfgsht 3§
g 2 ABF Fob Defuh= NFkBe| 24317}
Bcl-2, Bcl-xL 22 anti—apoptotic 542} 43S
A sE A Ao skl s dlel S
v‘ﬂ Al&) 3t 7d-5-o] NF-kB %‘rﬂi}b TE
5 AT, AP RS 7
9] NF-kB %Aﬁ}h MEZERZ FAA L4E
=3ntm sty ord, HPpst 71z
KBEA 32 f=d AlZzr 3 chidoe] g
A7 F PARHET NF-kB B4 FE o7 5ol
ANzE B3dcw st v}.
a‘]-.;% mﬂuﬂ -9.—/1-]] =
2 wEden —,«:-;‘6]——‘5— SIk=g A -6 (fast—twitch
glycotic fiber), Wl2&£ == —ra;s}f Absla] 28
2] % (fast—-twitch oxidative-glycolytic fiber) @ =32l
&xg $£E3= AFAF (dow-twitch oxidative
fibe= ¥R% 4 Sivh ZHAFER Be 3
iAol #3 AL AFAtel web g2 oA
S Ho|lx gloh Hintz 5-(1980)-2 ®j A Z-8-0] A
S W3] @71 M ATP g4 172
2 A7 4 9luka 3¢l 2™, Hochachka (1985)&
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P71 el A WA o] e gk WA e] 9l
o] o} 3t} ar 3}ed a7, Jennische 5-(1979)3} Jennische
(1982)% MESZT %] &alo] o WAL 2
3 "bH, Petrasek (1994)2 @ 42280] 33
ol © WAl gta sedet. ldstrom F (1990)&

8 o we saEAe Hol7h ek
st5lon, Carvalho 5 (1997)2 727t 7}
A Lol A ] 2417t -2 ATP7} Zhadhs 24]
7 ABFE A2 AE Ak T0%
=g

1.0 OZE
LEAEF

L
T

718}

Zol A= A 60%71%] ATP cko] 3xxc)
T 6}93013% 3417 "A ATP A7

2ol A m ks »}E}»}wl =52 At 5l s
x]oﬂ Fob Ao 2T
g3 a}c;ar:}. Mattei 5-(2000)2- w}
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Y 2D AR{F £ AN ADF AFHA
Zrell wmel AFo] AsHA vehta 7z 2 HPP
SR 7FZA A £ o] AlEHA ebdelar g9
o]8] 8k £Ake] x}o]: SOD (superoxide dlsmutase)
AT AHe] vz shodnt. ghgF (1999)>-
P DA e] AL TS 29} o
= o] WA T8 Foll A SOD FA & Z71A17)
w I F HE Y A AFo| w2 SOD
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9] Fo] gashelon, 24417 A4 NF-kB =
qurge PANEE sFoz %YL AAY
4 lgieh

st 58 9 A{FL BFelAM NF
-kBe] Fx W3t ARG shRbu] el A
zorom, 58 9 A FFA] NF-kB #¥3}e] fad
T Z8olA vldlgl o), W] £ AT
o] ZhAw| TR Y F& o 5 s

NF-kB¥ s3fdstaAs) 58 9 AAF=E
frEEE AARIAR HZAAAE F3 =8 o
=1
FAY
NF-kB 4317} A ZH 5 5hn
T fF=5% NF-«B
FgA3t2 A3t A (Morgan 5 1999)& 18]
Aol A FHFFtst w1 2 AR
°] NF-kB wubg-o] Wzl Mz
A 2R 5ol 283ty A 5 Sl 24)7F 3§
Yo| 7tH9Hl &S FH, Mzt P2 AT &
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Legendsfor Figures

Figs. 1, 2. NF-kB immunoreactivities on cross section of tibialis anterior m. in the control rat. There are no activities on the muscle
fiber in negative staining.

Fig. 3. NF-kB immunoreactivities on cross section of soleus m. in the control rat. There are no activities on the muscle fiber in negative
staining.

Fig. 4. NF-kB immunoreactivities on cross section of tibialis anterior m. in the control rat. Moderate or strong activities are seen.

Fig. 5. NF-kB immunoreactivities on tibialis anterior m. after ischemic preconditiong. Moderate or weak immunoreactivities are
observed.

Fig. 6. NF-kB immunoreactivities on tibialis anterior m., 1 hour after ischemic preconditiong. Weak of moderate immunoreactivities
are observed.

Fig. 7. NF-kB immunoreactivities on tibialis anterior m., 3 hours after ischemic preconditiong. Weak of moderate immunoreactivities
are observed.

Fig. 8. NF-kB immunoreactivities on tibialis anterior m., 6 hours after ischemic preconditiong. Moderate immunoreactivities are
observed.

Fig. 9. NF-kB immunoreactivities on tibialis anterior m., 24 hours after ischemic preconditiong. Moderate or strong immunoreactivities
are observed.

Fig. 10. NF-kB immunoreactivities on soleus m. of the control rat. Moderate immunoreactivities are observed.

Fig. 11. NF-kB immunoreactivities on soleus m. after ischemic preconditiong. Trace or weak immunoreactivities are observed.

Fig. 12. NF-kB immunoreactivities on soleus m., 1 hour after ischemic preconditiong. Weak or moderate immunoreactivities are
observed.

Fig. 13. NF-kB immunoreactivities on soleus m., 3 hours after ischemic preconditiong. Weak or moderate activities are seen.

Fig. 14. NF-kB immunoreactivities on soleus m., 6 hours after ischemic preconditiong. Weak or moderate immunoreactivities are
observed.

Fig. 15. NF-kB immunoreactivities on soleus m., 24 hours after ischemic preconditiong. Weak immunoreactivities are observed.

Fig. 16. NF-kB immunoreactivities on tibialis anterior m. after 2 hours ischemia. Trace or Weak immunoreactivities are observed.

Fig. 17. NF-kB immunoreactivities on tibialis anterior m. after 2 hours ischemia with ischemic preconditioning. Moderate or strong
immunoreactivities are observed but immunoreactivities are lower than that of control.

Fig. 18. NF-kB immunoreactivities on tibialis anterior m. after 4 hours ischemia. Weak or moderate immunoreactivities are observed.

Fig. 19. NF-kB immunoreactivities on tibialis anterior m. after 4 hours ischemia with ischemic preconditioning. Trace or weak
immunoreactivities are observed.

Fig. 20. NF-kB immunoreactivities on tibialis anterior m., 1 hour reperfusion after 2 hours ischemia. Weak immunoreactivities are
observed.

Fig. 21. NF-kB immunoreactivities on tibialis anterior m., 1 hour reperfusion after 2 hours ischemia with ischemic preconditioning.
Weak immunoresactivities are observed.

Fig. 22. NF-kB immunoreactivities on tibialis anterior m., 1 hour reperfusion after 4 hours ischemia. Moderate or strong immunoreac-
tivities are observed.

Fig. 23. NF-kB immunoreactivities on tibialis anterior m., 1 hour reperfusion after 4 hours ischemia with ischemic preconditioning.
Wesak immunoreactivities are observed.

Fig. 24. NF-kB immunoreactivities on tibialis anterior m., 3 hours reperfusion after 2 hours ischemia. Trace immunoreactivities are
observed.

Fig. 25. NF-kB immunoreactivities on tibialis anterior m., 3 hours reperfusion after 2 hours ischemia with ischemic preconditioning.
Trace or wesk activities are seen.

Fig. 26. NF-kB immunoreactivities on tibialis anterior m., 3 hours reperfusion after 4 hours ischemia. Strong immunoreactivities are
observed.

Fig. 27. NF-kB immunoreactivities on tibialis anterior m., 3 hours reperfusion after 4 hours ischemia with ischemic preconditioning.
Moderate immunoreactivities are observed.

Fig. 28. NF-kB immunoreactivities on tibialis anterior m., 6 hours reperfusion after 2 hours ischemia Weak immunoreactivities are
observed.

Fig. 29. NF-kB immunoreactivities on tibialis anterior m., 6 hours reperfusion after 2 hours ischemia with ischemic preconditioning.
Moderate immunoreactivities are observed.

Fig. 30. NF-kB immunoreactivities on tibialis anterior m., 6 hours reperfusion after 4 hours ischemia. Moderate immunoreactivities are
observed.
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Fig. 31. NF-kB immunoreactivities on tibialis anterior m., 6 hours reperfusion after 4 hours ischemia with ischemic preconditioning.
Weak immunoreactivities are observed.

Fig. 32. NF-kB immunoreactivities on tibialis anterior m., 24 hours reperfusion after 2 hours ischemia. Trace or weak immunoreac-
tivities are observed.

Fig. 33. NF-kB immunoreactivities on tibialis anterior m., 24 hours reperfusion after 2 hours ischemia with ischemic preconditioning.
Weak immunoreactivities are observed.

Fig. 34. NF-kB immunoreactivities on tibialis anterior m., 24 hours reperfusion after 4 hours ischemia. Strong or moderate immu-
noreactivities are observed.

Fig. 35. NF-kB immunoreactivities on tibialis anterior m., 24 hours reperfusion after 4 hours ischemia with ischemic preconditioning.
Wesak immunoreactivities are observed.

Fig. 36. NF-kB immunoreactivities on soleus m. after 2 hours ischemia. Trace or weak immunoreactivities are observed.

Fig. 37. NF-kB immunoreactivities on soleus m. after 2 hours ischemia with ischemic preconditioning. Weak immunoreactivities are
observed.

Fig. 38. NF-kB immunoreactivities on soleus m. after 4 hours ischemia. Weak immunoreactivities are observed.

Fig. 39. NF-kB immunoreactivities on soleus m. after 4 hours ischemia with ischemic preconditioning. Weak immunoreactivities are
observed.

Fig. 40. NF-kB immunoreactivities on soleus m., 1 hour reperfusion after 2 hoursischemia. Weak immunoreactivities are observed.

Fig. 41. NF-kB immunoreactivities on soleus m., 1 hour reperfusion after 2 hours ischemia with ischemic preconditioning. Weak or
trace immunoreactivities are observed.

Fig. 42. NF-kB immunoreactivities on soleus m., 1 hour reperfusion after 4 hoursischemia. Moderate immunoreactivities are observed.

Fig. 43. NF-kB immunoreactivities on soleus m., 1 hour reperfusion after 4 hours ischemia with ischemic preconditioning. Trace or
weak immunoreactivities are observed.

Fig. 44. NF-kB immunoreactivities on soleus m., 3 hours reperfusion after 2 hours ischemia. Weak or trace immunoreactivities are
observed.

Fig. 45. NF-kB immunoreactivities on soleus m., 3 hours reperfusion after 2 hours ischemia with ischemic preconditioning. Trace or
weak immunoreactivities are observed.

Fig. 46. NF-kB immunoreactivities on soleus m., 3 hours reperfusion after 4 hours ischemia. Moderate or strong immunoreactivities are
observed.

Fig. 47. NF-kB immunoreactivities on soleus m., 3 hours reperfusion after 4 hours ischemia with ischemic preconditioning. Moderate
or weak immunoreactivities are observed.

Fig. 48. NF-kB immunoreactivities on soleus m., 6 hours reperfusion after 2 hours ischemia Trace or weak immunoreactivities are
observed.

Fig. 49. NF-kB immunoreactivities on soleus m., 6 hours reperfusion after 2 hours ischemia with ischemic preconditioning. Weak
immunoreactivities are observed.

Fig. 50. NF-kB immunoreactivities on soleus m., 6 hours reperfusion after 4 hours ischemia. Moderate immunoreactivities are
observed.

Fig. 51. NF-kB immunoreactivities on soleus m., 6 hours reperfusion after 4 hours ischemia with ischemic preconditioning. Weak or
Moderat immunoreactivities are observed.

Fig. 52. NF-kB immunoreactivities on soleus m., 24 hours reperfusion after 2 hours ischemia. Weak or moderate immunoreactivities
are observed.

Fig. 53. NF-kB immunoreactivities on soleus m., 24 hours reperfusion after 2 hours ischemia with ischemic preconditioning. Weak or
moderate immunoreactivities are observed.

Fig. 54. NF-KB immunoreactivities on soleus m., 24 hours reperfusion after 4 hours ischemia. Moderate immunoreactivities are
observed.

Fig. 55. NF-kB immunoreactivities on soleus m., 24 hours reperfusion after 4 hours ischemia with ischemic preconditioning. Weak
immunoreactivities are observed.
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Abstract

Alteration of NF-KB in | schemic-reperfused Anterior Tibialis
and Soleus M uscles of Rats

Youn Kyoung Seo, Doo Jin Paik

Department of Anatomy and cell biology, College of medicine, Hanyang University.

In skeletal muscles, oxygen free radicals generated during ischemia-reperfusion are known as inducers that cause
cellular injury and apoptosis and contribute to the pathogenensis of reperfusion injury. Ischemia-reperfusion for 2
hours may cause reversible changes, while prolonged ischemia-reperfusion causes irreversible changes.

Following ischemia-reperfusion, diverse signals are transduced to induce a variety of gene expression. Ischemic
preconditioning, defined as brief episodes of ischemia and reperfusion, is known to provide protection from the
consequences of prolonged ischemiafollowed by reperfusion.

NF-kB is atranscription factor that activated during ischemic preconditioning and ischemia-reperfusion. It initiates
inflammation through inducing transcription of proinflammatory, procoagulant and vasoactive gene, while mediates the
expression of cytoprotective proteins that block apoptosis or inhibit inflammation.

The present study was performed to study the change of NF-kB immunoreacitvity in rat anterior tibialis and soleus
muscles in response to ischemia-reperfusion and preconditioning.

Experimental animals, Sprague-Dawley rats (250~ 300 g), were divided into 6 groups; 1) control, 2) ischemic
preconditioning, 3) 2 hours of ischemia, 4) 4 hours of ischemia, 5) 2 hours of ischemia after ischemic preconditioning,
6) 4 hours ischemia after ischemic preconditioning. For ischemic preconditioning, left common iliac artery was
occluded three times for 5 minutes followed by 5 minutes of reperfusion using vascular clamp. Ischemia was done by
occlusion of the same artery for 2 or 4 hours. The specimens of tibialis anterior and soleus muscles were obtained 0, 1,
3, 6, and 24 hours after onset of reperfusion. The specimens were paraffin sectioned at 6 um and NF-kB expression
was examined using immunohistochemica methods.

The results obtained were as follows :

1. In normal control group, immunoreactivity of NF-kB was moderate to strong in tibialis anterior muscles and weak
in soleus muscles.

2. In tibialis anterior, immunoreactivity of NF-kB was decreased in 2 and 4 hours of ischemia comparede with normal
control group. In soleus muscle, immunoreactivity of NF-kB was decreased in 2 hours of ischemia but it was
comparable to that of normal control group in 4 hours of ischemia.

3. Ischemiafor 4 hours induced more remarkable change in NF-kB immunoreactivity than that for 2 hours.

4. After ischemic preconditioning, changesin NF-kB immunoreactivity after 2 and 4 hours of ischemia were decreased
compared with normal control group.

5. In ischemia for 2 and 4 hours, changes in NF-kB immunoreactivity of tibialis anterior muscles were more severe
than that of soleus muscles.

These results suggest that in the skeletal muscle, changes in NF-kB immunoreactivity of 4 hours of ischemia were
more remarkable than that of 2 hours ischemia, and changes in NF-kB of tibialis anterior muscles were more
remarkable than that of soleus muscles. |schemic preconditiong attenuated the alteration of the NF-kB
immunoreactivity induced by ischemia-reperfusion in the muscles.

Key words : Ischemia and reperfusion, Rat, Tibialis anterior, Soleus, NF-kB
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