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o} (Alderton 5 2001). Chou 5-(1998)2> SHRe] d
Fjol 4] eNOSe] A3t ghide] Zhas: b,
iNOSe] 243} whilAle] Frbeckn sla, ol %
2 m¥te] W) Absbd el NOS7| = o] 3l
B3 shgieh

A Az WE e £33
s (Punkt 5 2002), B3t AbE A AR 28
B =89, NOS o] 8 5¢] W3] we}
A 2] HEEA} o] S =y At odHA
olo} (Muscari 5 2004). Krotkiewski 5(1998)—3—
gt Bxbe] Mg wheA $Ee

SAF2] vlEe] Fobluta 3o, Quaﬂrllatero&}
Rush (2006)% SHR| WithZ8olla] A Zxp= A7}
Z7Hekar shdch m™gto R <lsle] FrhE = W
ATEA o) W gelt Az Frhe Y
Aol 9l dl welTge] &4 F7AA 4 9l
& Aok
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FRGE AN 5 3% akskpss vehe
do= 61 223 & PBSE A& 3}% 11, 0.4% pep-
sin £ (Sigma, USA) 0.2 A1 2of|A] 8% uk-g-A 50
Blocking - © 2 37°Col|A] 403 2|8t ¥, mouse
anti-nNOS 3}A (1: 100, BD Biosciences, USA)<}
rabbit anti-iNOS 2}4 (1 : 100, assay design, USA),
mouse anti-eNOS &}-4] (1: 150, BD Biosciences), goat
anti-Akt 34 (1: 50, Santa Cruz Biotechnology)Z 4°C
oA 16417t uFS-A|Fe. PBS2 A2 % 23} 34,
horse anti-mouse 1gG 3+ =3 goat anti-rabhit 1gG
3}A] == rabbit anti-goat 1gG 314 S PBSe]] 1:1,000
&2 3A3te] A4 408, ABC &9 (Vector
Laboratory, USA)o.2 Al2oja] 308 A3 ¥,
DAB kit (Vector Laboratory) 2 o] £-3}e] 2k A] 7 o
™, 1% methyl blue $-4 o= dzGAslc) A3
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Table 1. Immunoreactivities of NNOS in the rat tibialis anterior
muscle of the WKY and SHR

oA NOS®} Akte| w15} —

TE 259 FARE BEdn]7 (Olympus BX51,
Japan) o 2 53] I 7 ApzlEed dlel s, WA
nhg dwel ANk A Qo) =)o) uwel, SANE
S (=), PleFsE oFAMEE- (%), A= oFANES-(4),
FEE PIL(H4), 2T PPRE(+++)0z
A3ted Table13} 2, 3, 49 A5k}

5. Western blot analysis
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Table 3. Immunoreactivities of eNOS in the rat tibialis anterior
muscle of the WKY and SHR

Time of reperfusion

Time of reperfusion

Cont Ohr 05hr 1hr 3hr  24hr Cont h 0.5hr  1hr 3hr  24hr
3P + + + + ++ ++ 3IP ++ + + ++ ++ ++
WKY 101P + + =+ +++ 4 + Wiy 0P ++ + ++ ++ + ++
3P ++ 44+ + + + ++ 3IP + + + + ++
- - - SHR
SHR 10P  ++ + ++ + + ++ 0P+ + ++ + ++ +

Abbreviations: WKY: Wistar-Kyoto rat, SHR: spontaneously hyper-
tensive rat, cont: control, 3IP: 3 times of remote ischemic precon-
ditioning, 10IP: 10 times of remote ischemic preconditioning, =+: trace
immunoreactivity , +: weak immunoreactivity, +-+: moderate immuno-
reactivity, +++: strong immunoreactivity

Table 2. Immunoreactivities of iNOS in the rat tibialis anterior
muscle of the WKY and SHR

Time of reperfusion

Cont Ohr 05hr 1hr 3hr  24hr

3IP + + ++ + ++ ++

WKY 101P + + + ++ ++ ++
+

SHR 3IP + ++ ++ +++ + ++

101P + + +++ + ++ +++

Abbreviations: WKY : Wistar-Kyoto rat, SHR : spontaneously hyperten-
sive rat, cont: control, 3IP: 3 times of remote ischemic preconditioning,
10IP: 10 times of remote ischemic preconditioning, =+: trace immuno-
reactivity, +: weak immunoreactivity, ++: moderate immunoreactivity,
+++: strong immunoreactivity
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Abbreviations: WKY: Wistar-Kyoto rat, SHR: spontaneously hyperten-
sive rat, cont: control, 3IP: 3 times of remote ischemic preconditioning,
10IP: 10 times of remote ischemic preconditioning, =+: trace immuno-
reactivity, +: weak immunoreactivity, ++: moderate immunoreactivity,
+++: strong immunoreactivity

Table 4. Immunoreactivities of Akt in the rat tibialis anterior
muscle of the WKY and SHR

Time of reperfusion

Cont hr 05hr 1hr  3hr 24hr

3P + + + ++ + +++

WKY 101P + + + + + ++
3P + + +++ + + +
SHR 101P + + + + ++ +

Abbreviations: WKY: Wistar-Kyoto rat, SHR: spontaneously hyperten-
sive rat, cont: control, 3IP: 3 times of remote ischemic preconditioning,
10IP: 10 times of remote ischemic preconditioning, +: trace immuno-
reactivity, +: weak immunoreactivity, ++: moderate immunoreactivity,
+++: strong immunoreactivity
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England)el] o] EA]Z}. MembraneS 3% blocking
£ (TBST; 25 mM Tris, 8% NaCl, 0.1% Tween-20,
3% non-fat dry milk) 2.2 Al-2ex] 1X|7+ 2|3t
=, 12} 3A] mouse anti-nNOS &} (1 : 1,000, BD
Biosciences), rabbit anti-iNOS 3}A4] (1 : 1,000, assay
designs, USA), mouse anti-eNOS &}4] (1 : 1,000, BD
Biosciences), rabbit anti-Akt 3+ (1: 1,000, Cell sig-
naling, USA)S 4°CollA 16A)7F 2]2]stgict. TBST
2 M-8 5 23} 844 horseradish peroxidase (HRP)
-conjugated anti-mouse 1gG 34 =+ HRP-conju-
gated anti-rabbit 1gG 3}A] (Amersham Biosciences) S
1:1,0000.2 3]A3}e] A-2oA 1A HH-Al7] 3,
TBST= A3} 5] ECL (enhanced chemiluminescene,
Amersham Biosciences) §1-& 1% 2|8t 5 x-ray
F2o] x=ZAF ) Quantity one® == 73 (Gel Doc
2000, Bio-Rad Laboratories, Italy)& ©]-£-3}e] band
9] %% (density)= =33}9), student t-test= Al A|
}ed o}, Anti-mouse actin 3}4) (1 : 5,000, BD Biosci-
ence) 2 o] §-3he] 2 AW 2T A of
& shalstgiet (L@ Aol e 2ZATIA o).
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2) Western blot &A1

P Ft3t 33] (Fig. 2A)ol A, WKY 2} SHR2]
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iINOSE w8 Az 3} oA 2=
iNOS:= SHRejlA] WKY B} =7 #3593 2|3
F 270l 33)Fe], AH{F TVl 103]olA
7 H2E A (Table 2, Fig. 3).

2) Western blot 241

ekt 33]2 (Fig. 4A)ll A, WKY 2} SHRe]
INOS:= A% F ezuct hasiolont, A%
F 05717k 3A]7te]l SHRE] iINOS:= WKY ®th
Z7h3kdet (p<0.05). 338 FA3t 103]- (Fig. 4B)
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42819132, SHRE| INOSE A3 o] F A= s
7} 3417kl Z7hs) el
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[EF A, 103]2ellA 33])2He v HEFH S
o} (Table 3, Fig. 5).

2) Western blot 241
sl o33t 331 (Fig. 6A)ol 4, WKY 2] eNOS=
Y23} vt aFo R HAE9lS, SHRe| eNOS
AN A7 0547 el HzFHet ZH4a% (p<0.05)
A Aty HxLdt vtk Skt
103]+= (Fig. 6B)ell A, WKY 2} SHR2] eNOS:= zi 3
o z27ld Az vsdt e {EE,
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Fig. 1. Immunohistochemical staining of nNNOS in rat tibialis anterior muscle, 3 hours after ischemic preconditioning (1P). Intensity of
the immunoreactivities is shown in Table 1. Intensities of NNOS were weaker in SHR (D~ F), compare to WKY (A~C). W:
Wistar-Kyoto rat, cont: control, 3IP: 3 times of IP, 10IP: 10 times of IP, S: spontaneously hypertensive rat ( x 400).

A WKY SHR B WKY SHR
CO005 1324 COO05 13 24 Co0051 32 COO0513 24
90.01 . WKY 20071 . WKY
80.0] it SHR 80.0 | fd SPR

&g &g 70.0

E £ 600

= £ 500

5 E 40.0

'g g 30.0

3 Q 200

10.0
0.0
Cont Ohr  05hr  1hr 3hr 24hr Cont Ohr  05hr  1hr 3hr 24 hr
Time of reperfusion Time of reperfusion

Fig. 2. Western blot analysis of nNOS in rat tibialis anterior mus-cle of the WKY and SHR, after ischemic preconditioning (IP). A: 3IP.
*: p<0.05 vs cont in SHR. B: 10IP. *: p<0.05 vs cont in WKY, T: p<0.05 between WKY and SHR. WKY: Wistar-Kyoto rat,
SHR: spontaneously hypertensive rat, cont: control, 3IP: 3 times of IP, 101P: 10 times of IP.
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Fig. 3. Immunohistochemical staining of iINOS in rat tibialis anterior muscle, 0.5 hours after ischemic preconditioning (IP). Intensity of
the immunoreactivities is shown in Table 2. IP increased iNOS, compared with cont (A, D). Intensities of iNOS were stronger in
SHR (E, F), compare to WKY (B, C). W: Wistar-Kyoto rat, cont: control, 3IP: 3 times of IP, 10IP: 10 times of IP, S: spontaneous-

ly hypertensive rat ( x 400).
A WKY SHR B WKY SHR
C 005 1 3 24 C 0051 3 24 C 0051 3 24 cC 0051 3 24
60.01 g WKy 60.01 Mg wky +
__ 50.0| l=d SHR ~ 500 et SHR I
E E 400/
E E
Z Z 30,01
= = t
2 2 200 *
g a)
[a] 10.0
0.0-
Cont ~ Ohr  05hr  1hr  3hr  24hr Cont  Ohr  05hr  1hr  3hr  24hr
Time of reperfusion Time of reperfusion

Fig. 4. Western blot analysis of INOS in rat tibialis anterior muscle of the WKY and SHR, after ischemic preconditioning (IP). A: 3IP.
*: p<0.05 vs cont in WKY, t: p<0.05 vs cont in SHR, : p<0.05 between WKY and SHR. B; 10IP. *: p<0.05 vs cont in
WKY, ': p<0.05 vs cont in SHR, *: p<0.05 between WKY and SHR. WKY: Wistar-Kyoto rat, SHR: spontaneously
hypertensive rat, cont: control, 3IP: 3 times of IP, 101P: 10 times of IP.
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Fig. 5. Immunohistochemical staining of eNOS in rat tibialis anterior muscle, 0.5 hours after ischemic preconditioning (IP). Intensity of
the immunoreactivities is shown in Table 3. IP increased eNOS, compared with cont (A, D). Intensities of eNOS were weaker in
SHR (E, F), compare to WKY (B, C). W: Wistar-Kyoto rat, cont: control, 3IP: 3 times of IP, 10IP: 10 times of IP, S: spontaneous-

ly hypertensive rat ( x 400).

A WKY SHR B WKY SHR
C005 1324 CO0O051324 CO0051 324 COO051 3 24
50.0 B WKY 50.07 W WKY *

e SHR

© 400 | SR 400 |

£ €

£ £ |

E 300 £ 300

2 200 = 2001

5 p 2

O 1001 o 1001
0.0- 0.0-

Cont Ohr 0.5hr 1lhr 3hr 24 hr Cont ohr 0.5hr 1hr 3hr 24 hr
Time of reperfusion Time of reperfusion

Fig. 6. Western blot analysis of eNOS in rat tibialis anterior mus-cle of the WKY and SHR, after ischemic preconditioning (IP). A: 3IP.
*: p<0.05 vs cont in SHR. B: 10IP. *: p< 0.05 between WKY and SHR. WKY: Wistar-Kyoto rat, SHR: spontaneously
hypertensive rat, cont: control, 3IP: 3 times of IP, 10IP; 10 times of IP.
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Fig. 7. Immunohistochemical staining of Akt in rat tibialis anterior muscle, 1 hours after ischemic preconditioning (I1P). Intensity of the
immunoreactivities is shown in Table 4. Intensities of Akt were weaker in SHR (D ~ F), compare to WKY (A ~C). W: Wistar-
Kyoto rat, cont: control, 3IP: 3 times of IP, 101P: 10 times of IP, S: spontaneously hypertensive rat ( x 400).

A WKY SHR B WKY SHR
C005 1324 CO0O0513 24 C0051324 COO0513 24
90.0 i Bl WKY 90.0 1 i WKY
80.0 s luad SHR 80.0 1 |l SHR

€ 700 — € 700

#

£ 600{ __ § 60.0 1

£ 500/ * . Z 5001

S 4001 t > 400

z 30.01 t o« " 2 3001 toox

& 200 Q 200 ' T

Cont Ohr 0.5hr 1hr 3hr 24hr ' Cont Ohr 0.5hr 1hr 3hr 24 hr
Time of reperfusion Time of reperfusion

Fig. 8. Western blot analysis of Akt in rat tibialis anterior muscle of the WKY and SHR, after ischemic preconditioning (IP). A: 3IP. *:
p<0.05 vs cont in WKY, T: p<0.05 vs cont in SHR, *: p<0.05 between WKY and SHR. B: 10IP. *: p< 0.05 vs cont in WKY,
t: p<0.05 vs cont in SHR. WKY: Wistar-Kyoto rat, SHR: spontaneously hyperten-sive rat, cont: control, 3IP: 3 times of IP,
10IP: 10 times of IP.
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o] WA Zol| A T2 9ok Akt SHReA] WKY
o}l A 3= 3, 1032l A 33 ZR U
2= 9lv (Table 4, Fig. 7).

2) Western blot £41
8ok} 33] (Fig. 8A)o A, WKY ¢ Akt )
B 0AZk} 1A 7del| Hlzgre 271 Ae A9
33 ZFAE ek SHRE| Akt A F{ 5 342
A LEtrs dx2Lre F7FE A (p<0.05). A
A5 x7]d Akt:= WKYor] SHRET =7}= 9]
. 3183t 103] (Fig. 8B)el| A1, WKY ] Akt
AFF Az o] Fo| dE:LR} FRAE ot (p<
0.05), SHR9] Akt: A TF 0A|ZFRE] 3A|717%]
2R ZHAE A (p<0.05).
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Akt 715 o] whal A7 kAT, TS we)
289 32 A3z} =8 714 (Gray 5 1994),

2533 | 24 = Z7F(Ameen 5 1991), AkA
FeFe] 7HA (Smith 5 2006) & do7dy <&
22 Qle) & Ao HAF I 213 (WKY)<}
iﬂw 2™ 217 (SHR)S] SA7TelA L
= NOSe} Akte] Wzts 3 Hefitst Slgel oie}
Fo} 1 gk}

AR, NNOSE e}t 332X A A[F 27
o] Z7E9l T, 1032 A= 7HAE 9lt}h. nNOSE=
33]Fol| A 103] 1R o S7hE S, WKY oA 3t
= nNOS7} SHRET 2719 o) EAA 89
9lele). Tidball 5 (1998)& uz;o]x]

TEAZIH w280 dFukgt
7} nNOSe| 7= 945
ZIgt3 k9], Lochner S-(2002)-2
AN A7 2477kl F71E = nNOS7| A7 3]
dojih= IS FaAZIG 319 =
(2006)> 217 ote]elM B E G AAFZ vk
s, e 22l #2E nNOS7H &Y kst
103]2ell A 33 =y 63]¢rct Fadvy 319
37, Koh 5-(2007)-2 %2 383 A 75 33] A4

T TH o

ofd rld
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(<]
}é'\__—
,zd_g.

=

[«]
Calat

ol A NOS®} Akte| w5} —
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e o 7] PR
Zurt Z7hEga s,

el

nNOS~} 103]

2 AN PPt F F7HE NOS: Tid-
ball 5(1998)¢] oA =A¢] dFuke+ 3™
&S 2aAZ Aoz AZbEY Seo 5 (2006)

Koh %5-(2007)°] o] s|depdst ARXH 2 A
ANM= B F FAAH oA glslont), 10378
o} 33) 2ol A NNOS7} v 2715l 712 weol 103
o] #gekisl nNOSe| fxwol &}Ae]x] ko
Aoz A7 3519 s FY3} 5 AIF 27
o] Z718F NNOS:= P EAS kAR Aoz
25, =3k SHRe|A] WKY B} nNOS7} =7
ZE A2, 3P ARF] WEoE fFrEHE
el SHRellA ©f RIZFSHA 2Hgske Aoz
5ot
=4, INOSE= | dolitst 332 AfF F
HEzFHEe A4 w2 v 2302 AT
103]%ell A INOSE #7271} 3A17E, 2447kl
Z7}=9leh INOSE 103 2ol A 3322 o =7}
5913, SHRe|A WKY 2t} _ﬂgu d—% o}
Ale} Zhang 5-(2003)2 2152 1
HA1Z o INOSE HAletd L4 Pﬁ}
HES, H3eAte] Zadvar shglew =3t Chou
% (1998)> AAEsts fA8kE 4575 WKY 9}
SHR 5o A] INOS st A o] ofz} &A4e] 2HA
o= zbol7t glont, dste] AsE 1457 SHR o
FHelA INOS Sl ofs) mae] FA402 WKY R

i
A

rh

Y

;\

o Z7lEH, o] 52 INOS7 mEsts WA=
=2 <ztetx 3kdv}. =3 Quadrilateros} Rush

(2008):= SHRe] 7}xju]Zel A procaspase-82] oF
7}, caspase-82] A=, DNA EA- o] WKYHRE =
ks AR s L )

2 AN AP F AT S
iNOSE= Zhang 5-(2003)2] &JAX3 8 ¥ wid
59 & F = Aoz AAEI, 1037
ADF 3AZE D 24X7A] A &H oz s

INOS7H A|#HF 71714 wiel 28 48§
Aoz AzrEIC) E._?fl— iINOS7} WKY Bt} SHRel| A
o %7k Z1& Chou 5(1998)°) o173} ml5eeha,



— #4% ME
SHRe| ebgzel el o e Aew
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A, eNOS= 313 F/d3} 33| 2ol A A7 =27]
o F7hsl o, $71e ZHAsksar, 103]ell A
eNOSE A #F z7]d 7FAa= ok eNOSE 33+

oA 103)ZxRT} Z7}E9)x, WKY o)A SHR=ETH
F7FE A= Muscari 5-(2004)2> S| efdsht 214
A4l A eNOSE S7HAA " A% F
A} 4}5\_/\]711:}37_ 3ol az, Tsui 5 (2008)2 =24

3ape] Awz| 2ol =715 eNOS7}
1A 7] 52, 2% €] EAE kAL ol
3led}. 3}, Lockette 5 (1986)-2 wagle] ubls)
eNOS2] 7347} FHo] glufkx kgl ew, Chou 5
(1998)= 1&ste] Wi El 1453 SHRe| w50
Al eNOSE= WKY B} ZHAagtch s slelch

E AReA AP Fd3 F S5 eNOSZ| Mus
cari 5-(2004)2} Tsui 5-(2008)2] <|AAH 3P &
4e 2N Aoz A7k, eNOSTH P
3} 33]FolA 1032 7kl Aoz Mol 33
ZolA sPege] AA dojd Ao Az
w38} Lockette 5-(1986)3 Chou %-(1998)2] 2]744
2 sgopatsl 5] SHRS eNOSE WKY Be} 7ha
Holed, F4% eNOSE Y= fFx=3& AR}
oA SHRE] WojZ8-& avtdor HEar X
g Zloz Azkent.

A, Akt 33 fAtEt 3372} 103] el A A3
F z27)o 27}, 37)6)] 7tasled). Akts 33) 2ol
Al 103]Ro ZrkE gl on BAA RS ddl
o], WKY A SHRET} =715 9it} Ak} serine
473 H-91e A <laketEH Badel caspase-9& A
3le] MZ2Z BE3tcta =4 9l (Fujio 5 2000,
Brazil#} Hemmings 2001). Ushio-Fukai 5-(1999)->
FAEAE APl 3F g3 gl I8
Al AktZ} 71 o] A28 REsioia skl 18
1, Kelly 5-(1994)2 #t=3t Absial=2 Akt &A1&
A gL ki)

E AReA ATF{F 27l S7H Akt Ushio-
Fuka 5-(1999)¢] 217X &3 A7z Y4
FAAA7el ubgEted AR Aoz AzbEm, F
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3329 Akt: 103 7R} Z7}1E gy,
Kelly 5(1994)2] 9J7HAH 72 3} A3
103] whEsle= AL A= A5z 243
Akte] F7Fe F=dhA 23 Aoz AR
X 7742 WKY 2] Akt o) 223 1)
Z7}% ubd, SHRe| Akt A5
A A e HE A A3
F 27] 32 ool F= A sh=)|, Akte] wE
| A7 3A17E o] Fo F7hEE SHRS WKY R
o AR 27| BAAART)7) we]l AAE Hle
2 AZEH, WKYeA =715l Aktr} Brazil 3}
Hemmings (2001), Fujio 5-(2000)2] <]7A4x3 38
2A oAl &t o s MY ZeA TS BEd 4 9]
—g— ﬂ_i A7,

o2, 5P FFeE SHR} WKY 2] wi o Z-5f]
qF, T3 HPPAI Slgel wE ALS)
=20 W3ks Felslar, Al ZAE AL == DNA
gelate] w8l M HPAEAE el
F & Zelg. m8sgte] wilzr] mdlz AMgEE
9F S doz A A, PPt S5
AHF 777l whE INOSO| 32 SHRej A
713, eNOSe| W2 SHRel|A] zhas|gle
b 5AH fe8s % Aolet. ™ ste] 1t
At A EHE 14~175F3 2 FHo]of(Chou 5
1998) SHR3} WKY£] iNOSe} eNOSe] o] =
AX folAde] e Aoz 7=, F71He A
A& B3t AbsialTo] g 3xpe] wivh 8o
A Fe e AT 5 S Ao, ¥ ¥
2pe] A A HEEAE FaAAE 4 e
FAHE ATsoF & Aelzt A4HH.

2 Ao HFEA el &3 ekAbel= WKY B}
SHRe] w28l A S PEAS =3k INOSE
Z7IA71H, ALE AT A Al 28 B 53l eNOSe}
AktE ZEA7lE AE & 5 s o] Ad
7:1_,,}_& Z_sl—g].tq SHR-J gilx%ﬂ:_ro] WKY_4 OLX-I
A2 el 47 &4 B 4 e, 33n
o} 103]¢] e AAPE o 48]
Y 7t Aoz Azten.
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Abstract

Expressions of Nitric Oxide Synthases and Akt in the Tibialis
Anterior Muscle of the Spontaneously Hypertensive Rat
after |schemic Preconditioning

Sung-Wook Choi, Youn-Kyoung Seo?, Doo-Jin Paik?, Tai-Seung Kim

Department of Orthopedics, College of Medicine, Hanyang University
Department of Anatomy and Cell Biology, College of Medicine, Hanyang University

Nitric oxide (NO) generated during ischemic-reperfusion phase is known to activate various transcriptional factors.
NO is generated by 3 nitric oxide synthase (NOS) isoforms, NNOS, iNOS, eNOS. Akt plays aimportant role of the cell
survival. Ischemic preconditioning (IP) reduces ischemic injury by changing of the expression of the NOSs and Akt.
The dlterations of the NOSs is related to the development of hypertension, and hypertension has been known to induce
the skeletal muscle changes including decreased fatigue resistance and contractile force.

The purpose of this study was to observe the effect of |P on the expressions of the NOSs and Akt in the skeletal mus-
cle of the spontaneously hypertensive rat (SHR).

Nine weeks old male normotensive rat (Wistar-Kyoto rat, WKY) and SHR were divided into control and IP groups.
The IP group was further divided into 3 or 10 cycles of IP. For IP, left common iliac artery was occluded 3 or 10 cycles
of 5min of ischemia/5 min of reperfusion using rodent vascular clamp. The animals were sacrificed at 0, 0.5, 1, 3 and
24 hours after reperfusion and the tibialis anterior muscles were removed. The expressions of NNOS, iNOS, eNOS, and
Akt were examined with immunohistochemical methods and Western blot analysis.

In the SHR, the expression of NNOS was decreased, iINOS was increased and the expressions of eNOS and AKT
were decreased, compare to WKY . The expression of iINOS was increased, and nNOS, eNOS and Akt were decreased
in SHR by 10IP.

In summary, IP increased the expression of iINOS, and decreased the expression of eNOS and Akt in the SHR. It is
suggested that hypertension may aggravate injury of the tibialis anterior muscle induced by repetitive ischemic condi-
tioning.

Key words : Hypertension, Ischemic preconditioning, Tibialis anterior muscle, NOS, Akt
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