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Fig. 1. Experimental design. Ischemia was performed by 30 min of occlusion of the left main descending artery near the left auricle.
Ischemic preconditioned hearts received 3 cycles of 5 min ischemia and 5 min reperfusion (IPC). Continuous preconditioning
(CP) consisted of 8 cycles of 5min ischemia and 5 min reperfusion. Glibenclamide treated group (KB) received a single injection
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within lateral caudal vein. The injection was performed at 20 min before IPC in the grouptdP&BIS. Pinacidil for opening

of Karp channel (KO) was given to the group of KT8 at 5 min after occlusion. and to the group KO. At 3h, 6 h and 24 h after

reperfusion or treatment, hearts were harvested for immunohistochemistry and western blotting.
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Table 1.Immunoreactivities of PK& on rat cardiomyocytes

Repeng'ISiontFime 3 hours 6 hours 24 hours
Groups (PKC) ocation Nucleus Cytoplasm Nucleus Cytoplasm Nucleus Cytoplasm
S +(23) +(32) - (10) - (10) +(37) +(37)
IPC +4++(100) +++(93) +++(96)  +++(100) + (30) + (30)
CcP +(59) +(59) + (38) + (38) + (37) ++(70)
KO ++(60) +(52) ++(63) ++ (71) ++(66) ++(74)
KB + (20) + (38) + (26) + (38) + (26) + (38)
IS ++(72) ++(66) + (20) +(22) +(27) +(27)
IPC+HIS ++(60) +(48) ++(76)  +++(81) + (40) +(51)
KB+IPC+IS +(21) +(31) +(22) + (35) ++(65)  +++(86)
KO+IS +(43) ++(69) ++(60) +(46) ++(64) +(45)

Abbreviation: S: sham, IPC: ischemic preconditioning, 3 cycles of 5 min ischemia followed by 5 min reperfusion, CP: continapndsi@neng, 8
cycles of 5 min ischemia followed by 5 min reperfusion, IS: 30 min of ischemia, K@:dkannel opening by pinacidil (1 mg/kg) injection, KB;K

channel blocking by glibenclamide (1 mg/kg) injection.

Score of immunoreactivities:: negative,*: trace,++: moderate;+++: strong reactivity, respectively, dependent on the percent (%) of the brown

maximum intensity on cardiomyocytes

A 7FE WS £ 5 ek 6A10 24417 A5
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Table 2.Immunoreactivities of NikB on rat cardiomyocytes

Reperfusion time 3 hours 6 hours 24 hours
& location

Treatments Nucleus Cytoplasm Nucleus Cytoplasm Nucleus Cytoplasm
S - - =) =) =) =)
IPC - -8 -9 -(6) -8 -8
CP - (10) - (8) -(8) -9 + (20) + (20)
KO —-(11) -(11) -(12) -(12) - (11) - (11)
KB +(27) +(23) + (27) + (23) + (23) + (20)
IS +(59) +++(98) +(33) +(56) +(58)  +++(100)
IPC+IS + (36) +(57) + (20) +(41) +(40) +(44)
KB+IPC+IS +(51) +4(64) +(42) ++(62) + (40) ++(63)
KO+IS +(44) +(51) + (40) +(49) +(42) ++(74)

Abbreviation: S: sham, IPC: ischemic preconditioning, 3 cycles of 5min ischemia followed by 5 min reperfusion, CP: continandgigmeng, 8
cycles of 5min ischemia followed by 5 min reperfusion, IS: 30 min of ischemia, K@:dkannel opening by pinacidil (1 mg/kg) injection, KB;K
channel blocking by glibenclamide (1 mg/kg) injection.

Score of immunoreactivities:: negative,+: trace,++: moderate++: strong reactivity, respectively, dependent on the percent (%) of the brown
maximum intensity on cardiomyocytes

3) AP-1 EloizxsBto1AY /BT
IPC+ KO+
AP-19] |3t mlojodal A3} g Tz ToIA WS s e cp ko ke s T Per
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SH e s ——— e —— . —
o s QAL WA FExS wo] o
TP A A, oA TISHE WS, AT OH e o — e
AA SAugel ehdeh(Fig. 10). 58 PISE L 0
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= o H 12 o L) A= Z _/}:_24 3 oA}

-one gl vebd. et A5 SsiddA Fig. 14.Western blotting for PK& in cytosolic fraction at 3

3} (CP) ol M= 3 AZEAAA 8t 32 35 hours (3H), 6 hours (6H) and 24 hours (24H) after
o] ukgo] Yehton ok 6A|7F A} 7o AlxE treatments : S: sham, IPC: ischemic preconditioning, 3

~ cycles of 5 min ischemia followed by 5 min reperfusion,

] = ° A RS,

AelMe Z=e] vkl depgth KOZelx= A CP: continuous preconditioning, 8 cycles of 5 min

2 & 3,6,24) 7 A3} & do|A] m] ekt ukg-o], ischemia followed by 5 min reperfusion, 1S: 30 min of

AZANAE oA HkLo  KBZ M= 3 ischemia, KO: Ktp channel opening by pinacidil (1
=404 N :j © © _] Hebaet _ 1 mg/kg) injection, KB: Kp channel blocking by gli-

AlZE 733 F del|A 7Fat ubgo], M ZACAME F benclamide (1 mg/kg) injection.

o] Hhbgo] R, 6412k} 24417kl

3 Az A7 FEEsh Ame] Wgo] vl

wheh 308 S® (S)ARF 3A7 AT TolAE 2443 At elA BA Frksked el 7
dol A} et whgol, A EAe ML FEwe) Whgo] Lol MEAME FEES] urge] ehdeh KB
Uebet T (Fig. 11), 617 A7 olAE =% 72 8 IPCH ISE Ad% 2o4: A7 347k
o], 2407k AT TelAE A FEE] W HoH FEES whgo] AEANME AEe) WS
ol AZHoINE Al whgo] vedel i ol HERRA, 642 (Fig. 13), 24120 4} 91z}
AP AT F T ARG oA Aol AZIA 2F AL el e KOHSE
A FEee] W), MELANE Axe] Wge]  AHE ARF 36,2402 mFelN W Awsk
JeRt L (Fig. 12), 817 A7 3 whgol zhasted  astel dela] F5m, AEANA Axwe] wgo]
A5k AEel A wopg Wkl ehdeh agm  vhebdch(Table 3).
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Table 3.Immunoreactivities of ARL on rat cardiomyocytes

Reper(fgltjlsiontﬁme 3 hours 6 hours 24 hours

Groups (AP) ocation Nucleus Cytoplasm Nucleus Cytoplasm Nucleus Cytoplasm
S =+ (23) —(6) ++(71) -(9) +(21) -(5)
IPC =+ (32) - =+ (24) -(5) + (24) - (10)
cP +++(100)  ++(70) ++(71) +(51) +++(91) ++(77)
KO =+ (30) - (13) =+ (39) -(11) + (38) -(11)
KB +++(84) ++(70) ++(67) +(58) ++(61) +(45)
IS +++(99) ++(64) +++(100)  +++(100) ++(66) +(50)
IPC+HIS ++(70) +(55) =+ (20) =+ (30) +++(81) ++(63)
KB +IPCHIS ++(63) +(44) +++(82) +++(87) +++(86)  +++(93)
KO+IS ++(77) +(48) ++(66) +(50) ++(60) +(48)

Abbreviation: S: sham, IPC: ischemic preconditioning, 3 cycles of 5 min ischemia followed by 5 min reperfusion, CP: continandsigméng, 8
cycles of 5 min ischemia followed by 5 min reperfusion, IS: 30 min of ischemia, K@:dkannel opening by pinacidil (1 mg/kg) injection, KB;K

channel blocking by glibenclamide (1 mg/kg) injection.

Score of immunoreactivities: : negative,+: trace,++: moderate+++: strong reactivity, respectively, dependent on the percent (%) of the brown

maximum intensity on cardiomyocytes

KB+
S IPC CP KO KB IS 'PI? IPC+ K%J“

BH == —-_— .

DAH M mm— o omaill o SE——

Fig. 15.Western blotting for N/B in cytosolic fraction at 3
hours (3H), 6 hours (6H) and 24 hours (24H) after

treatments: S: sham, IPC: ischemic preconditioning, 3

cycles of 5 min ischemia followed by 5 min reperfusion,
CP: continuous preconditioning, 8 cycles of 5 min

ischemia followed by 5 min reperfusion, IS: 30 min

of

ischemia, KO: Ktp channel opening by pinacidil (1
mg/kg) injection, KB: Kp channel blocking by gli-

benclamide (1 mg/kg) injection.

2. Western blotting

1) PKC-€0]| CHE+ western blotting 231}

Az Mza A BB (cytosolic fractionfh-S-
o] Als)3t Western blottingZ =}, x]%] =& =} 3
% 3X7F A3} 36l IPC, KB, IS, KB+IPC+IS
o| Al ZFAskar, 6A17F A3 Fell= IPCellA of
7} 4813 a1, KB, 1S, KO+HIS, KB+IPCHISZl A
238kt 2477 A3 Fell= 22 (S), IPC,

NN SR T
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Fig. 16.Western blotting for ARL in cytosolic fraction at 3 hours
(3H), 6 hours (6H) and 24 hours (24H) after treatments:
S: sham, IPC: ischemic preconditioning, 3 cycles of 5
min ischemia followed by 5 min reperfusion, CP: con-
tinuous preconditioning, 8 cycles of 5 min ischemia
followed by 5 min reperfusion, IS: 30 min of ischemia,
KO: Karp channel opening by pinacidil (1 mg/kg) injec-
tion, KB: Karp channel blocking by glibenclamide (1
mg/kg) injection.
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Legends for Figures

2.Trace immunoreactivities of Pk€on the cardiomyocytes at 3 hours after Sham operation.
3.Strong immunoreactivities of Pk€on the cardiomyocytes at 3 hours after 3 cycles of ischemic preconditioning.
4.Moderate immunoreactivities of PK€on the cardiomyocytes at 3 hours reperfusion after 30 min ischemia.
5.Weak immunoreactivities of PK€ on the cardiomyocytes at 24 hours reperfusion after ischemic preconditioning and 30 min
ischemia.
6.Negative immunoreactivities of NKB on the cardiomyocytes at 6 hours after 8 cycles of ischemic preconditioning.
7.Trace immunoreactivities of NKB on the cardiomyocytes at hours after glibenclamide injection fgs iKhibition.
8.Weak immunoreactivities of NKB in the nuclei and strong immunoreactivity in the cytoplasm of the cardiomyocytes at 24
hours reperfusion after 30 min ischemia.
9.Weak immunoreactivities of NKB in the nuclei and moderate immunoreactivities in the cytoplasm of cardiomyocytes at 24
hours reperfusion after pinacidil injection and 30 min ischemia.
10.Trace immunoreactivities of AP in the nuclei and negative immunoreactivities in the cytoplasm of cardiomyocytes at 3 hours
after 3 cycles of ischemic preconditioning.
11.Strong immunoreactivities of AR in the nuclei and moderate immunoreactivities in the cytoplasm of cardiomyocytes at 3 hour
reperfusion after 30 min ischemia.
12.Moderate immunoreactivities of APin the nuclei and weak immunoreactivities in the cytoplasm of cardiomyocytes at 3 hours
reperfusion after 3 cycles of ischemic preconditioning and 30 min ischemia.
13.Strong immunoreactivities of AR in the nuclei and the cytoplasm of cardiomyocytes at 6 hours reperfusion after glibenclamide
injection and 3 cycles of ischemic preconditioning followed by 30 min ischemia.
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Abstract

The Effects of Ischemic Preconditioning and k;» channel
Activation on the Expression of the PKCe, NF-kB and AP-1
in Ischemiareperfused Rat Heart

Dong-Choon Ahn?, Seung-Ha Chun, Youn-Kyoung Seo, Su-Kyoung Jeon,
Hyun-Joo Park, Sang-Wan Lee, Jeong-Ha Sim?, Doo-Jin Paik

Department of Anatomy and Cell Biology, College of Medicine, Hanyang University
Department of Veterinary Medicine, School of Veterinary Medicine, Kwangwon National University
2Department of Preventive Medicine, College of Medicine, Kangwon National University

This study was aimed to elucidate the effects gfpkactivation during IPC on the PKE NFkB and ARL in
ischemiareperfused rat hearts. SD male rats weighting from 300 to 350 g were split into 9 groups, such as sham control
(S), IPC, 3 cycles of 5 min ischemia and 5 min reperfusion, continuous preconditioning (CP), 8 cycles of 5 min ischemia
and 5 min reperfusion, & opening (KO) with pinacidil (1.0 mg/kg), & blocking with glibenclamide (1.0 mg/kg)
injection, ischemia (IS), 30 min ischemia, IPC followed by IS, 8)-Hlocking and IPC followed by IS (KBIPC+1S),

IS and Krp Opening (KO+IS). Heart were subjected to ligation of left descending coronary artery and reperfusion in
groups of IPC, CP, IS with or without IPC. Immunohistochemistry and Western blotting foe,P¥IEKB and AR1
were performed at 3, 6, 24 hours after reperfusion or treatment.

Immunoreactivities against Pk€antibody were observed stronger in the groups of IPC, KO+IB@nd KGHIS
than groups of KB, IS and KBIPC+IS. NFkB activation and translocation were only observed in the groups of
including 30 min ischemia and reperfusion. -ARactivation and translocation were opposite to the results ofePKC
activation. In the group of CP, KB, IS and KBPC+IS, reactivities of APL antibody were stronger than IRCS,

KO+IS, and weaker in the groups of S, IPC and KO.

These results suggest that.K opening with IPC or pharmacological methods may direct effect on theePKC
activation and that kg blocking has effect on the AP activation and translocation in the heart of ischemia
reperfused of rats.

Key words : Ischemic peconditioning, Rat heart, PKONF~kB, AP-1
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