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ABSTRACT

Aim: To evaluate the effects of administration of hyperbaric oxygenation( HBO) when initiated at different time after acute tran-
sient ischemia. Apoptosis in the ischemic penumbra was further investigated to search for the possible mechanism. Metheds: The
male SD rats were randomly assigned to the following groups: control, HBO therapy initiated 3 h after ischemia, HBO therapy initi-
ated 6 h after ischemia, HBO therapy initiated 12 h after ischemia. All animals were subjected to 90 min intraluminal middle cerebral
artery occlusion( MCAQ) with the regional cerebral blood flow monitored in vivo by laser Doppler flowmetry. HBO treatment was
performed in a pressure chamber with 100% O,, 3 atm for 1 h. Neurological deficits and infarct volumes were assessed at 24 hours
after ischemia. The immunochistochemical changes of apoptosis in the penumbra were evaluated by detecting the expression of cleaved
Caspase-3, cleaved Caspase-9, Bcl-2, Bax and TUNEL staining. Results: HBO therapy initiated at 3 and 6 hours after ischemia sig-
nificantly improved the neurological function and reduced infarct volume. Meanwhile, it increased the expression of Bcl-2 protein and
decreased the expression of activated Caspase-3, activated Caspase-9 and TUNEL-positive cells. However, HBO therapy administra-
ted 12 hours after ischemia aggravated the neurological deficits and enlarged infarct volume, while it showed no significant reduction of
apoptotic change compared with control. Conclusion: There is a therapeutic window for the use of HBO in acute transient cerebral is-
chemia in rats. HBO-treatment is highly effective in reducing infarct volume when initiated up to 6h after the onset of ischemia. Inhi-
bition of apoptotic cell death in the penumbra appears to be the underlying protective effect of early therapy.
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J% 04 & (Pentylenetetrazole, PTZ) 23X ¥ AMIER
BANLY. BRELRIEE, RNEASHFERBEEERTH,
ﬂﬂﬁﬁ\ﬁﬁgﬁﬁ%ﬁﬁﬂg%ﬁﬁﬁm;ﬁ'ﬁE’Eﬁl‘%ﬁ
WERGESEBMRBOARER, Bem oL, WAk
RlE R s OREE S, B AR ES R EEER
THERAERBRMERT. AXKRNASHMBEAFHER, %
KRED CAI REXNE T IERERTANTHERMSE
B ¥ (EPSC) , 434 PTZ X 3l 1 6 A0 F0 2% folh 1% 33 09 B2 il LA &
AN TER.

1 BE5FHE

1.1 FEBRHEMEAA

% W K B (mmol/L) : A T i ¥ ¥ (NaCl 118, KCl
4.75,KH,PO, 1.19, NaHCO; 25, MgSO, 1. 19, D-glucose 11,
CaCl,- 2H,0 2.94,pH =17.4); &5 # A # (K-gluconate 170,
HEPES 10, NaCl 10, MgCl, 2, EGTA 0.2, Mg-ATP 3.5, Na-

GTP 1.0,pH=7.2),

PIIE B (10 mg/ml) ] B Zeneca 22 & ,10% FERHRLAI ¥ A &
IVBEZL A 7], AR BT 25 & R M A Sigma A 7.

1.2 BRA#&

# 30 B 13~19 d B wistar KEL({KE 40~60 g, RE
EXREHASERSIY P LRE)RES L, IAFRERE
BRkEE, SBER, AN ARSI ER, Ri5, RER
BOARMEFURIEE L. BARE 0C ~4C AT kK
INHB (L 95%0, /5% CO, WA KT A, FIAKRSK
YK L (Vibroslice, England ) 47 i 400um B B 09 ¥ 3 B K o
EERBRHHEICHBEABET L GEREEET 1 h,
BEDI AL 95%0, /5% CO, ML M A T IY % .

1.3 XLBHZE

FAEXRMEER 18C ~22C#17. MABEDRM
o A KEELL 95%0,/5%CO, A TIRiH &
SEME, WER 2 ml/min, FHFREFEN 50 ml. A AR
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(Puller-87, USA) ¥ & Bl 85 B B (USA) hL il L X B FBiC R W
B o EEN 3.5~5 MQ, 2 41 88ic # K i Axopatch
200B(USA) i H- K 28, M Bk mh i 3 B R LB S R
EHE A ELRF Clampx8.0 & digidatal320A £ 03K 5€
B RFEESEEN 10kHz, {K3E Bessel S I M E N 2 kHz.
1.4 HfHp#KXicRIEBRE

# CAl KMZILEEILREBEZ K (0nA RIB)FM 0.1 nA
BT SR A R B B, B0 % 10 sweeps, B4 #1 e i
20 nA. 20 BRI K (n=20)5 A LUR + IRBT 270 4
(PTZ+ intralipid group,n =10), L VUE + RIHBA(PTZ +
propofol group, n = 10). FRAHMMKIEE 5~ 10 min J7,i0 &
AP B4 A 10 mmol /L J 9%, M 10 min g% AP —
7, 3T 3 30 min; B4 B0 A 901 i B 2178 2% P9 16 By (A 24
F 100 pmol/L), 8k 5k AP 30 min,
1.5 BE#HBEKXIER EPSC

Jor J 30 38 B B 2% (PSTU6 , USA ) 3% H SUS ) 385 e 4% 1) 3%
Schaeffer X /BXAAE (R B3I K 0.1 ms),CAl K4
MZITigF EPSC, RIBMIRE LIAR K EPSCH 50% X2 H X
H,UEHEBEENR-TO mV, 16 EKRH (n=16)4 WAL
PO, + B8 2L 4 (PTZ + Intralipid group, n = 8), & PU# +
HIRB4A (PTZ + Propofol group, n =8), WAL F R R &
() B B B& 5 20 s),CAl X ¥ & ITit k&4l EPSC 10 min, fil
A 10 mmol/L % P, 8k 4212 & EPSC 30 min; & J5 B4 B n
A 90p] BB ZL A 2 PR IE B (A 2 F 100 pmol/L), 8k £2id 5%
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EPSC 40 min,
1.6 HELBRZITSH

TRHEERAHBE L HREE (2 £5)BR, RA Clamfit
8.0.Origin 5. 0 B {4 3 137 B8 2 ¥ , EPSC 48 & 18 45 ¥E 1L AL
W, AR RAEEEFRA ANOVA BREF L0,

2 &R

2.1 FHBEHRAAMARED CA1 K AP R HHEN
®m

AR BRI OnA0. 1 nAKBET, RUE + IBIHH
FAMA 10 mmol/L K IUE /G ,AP K BURE I & 1% fin , S By
FLAX AP WARBCTR W ;N E + WInRAmA RNEE,
AP R MR Z 08 B m, B A 100 pmol/L WHMIE, B
EfEMERK AP RHEZHRPEZHR(E 1.
2.2 FOHMRAHRKEE XBED CAl K EPSC M%) £/

EMMBEENR -70 mV £4 T, RHE + SRR A
EPSC i E 28 % 0.997 £ 0. 025, il A 10 mmol/L % /% J5
$}0.35120.014; FMARHIAIE RN 0.360+0.021, 5%
BEWBRERFHEEER(P<0.05), 5MARNESHEL
REABEHE(P>0.05), RMUE + WA Y EPSC AL
9 1.00320.033, IMABMNEE N 0.345+£0.019; F A
100 pmol/L PIIH M 20~25 min /5% 0.717£0.018, 5% 4
EFMMARMNEG LB ERBE BEHE(P<0.05,H 1),

Tab.1 Number of action potential firing in the two groups(z £ s, n =10)

Stimulus Intralipid/propofol
Group intensity Baseline
(nA) 10 min 20 min 30 min 10 min 20 min 30 min
PTZ + Intralipid ] 1+1 7+4" 6+3" 7+3" 6+3" 6+4" 73"
0.1 11 10£4" 11£3" 10+3" 11£4" 104" 113"
PTZ + Propofol 0 1+1 6+3" 7+3* 6+t4" 2+1% 1+£1*® 1+1*
0.1 2+1 10+4" 10+3" 11+3" 41288 1£1% 1+1%

*P<0.05 vs baseline; *P<0.05 vs PTZ 10 min;
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Fig. 1 Effect of PTZ or propofol on EPSCs in hippocampal

CALl neurons
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THE EFFECTS OF DIAZOXIDE ON MYOCARDIUM FUNCTION
AND THE EXPRESSIONS OF ERK AND JNK IN ISOLATED

SPONTANEQOUS HYPERTENSION RAT HEARTS

CAO Hong!'?, CHEN Xiu-Xia?, GUI Bo’, WANG Jun?, DUAN Shi-ming?, ZENG Yin-ming®
(1. Department of Anesthesiology, The 2™ Affiliated Hospital of Wenzhou Medical College, Wenzhou 325027, China;
2.Key Lab of Anesthesiology, Xuzhou Medical College, Xuzhou 221002, China)

ABSTRACT

Aim: To investigate the effect of diazoxide preconditioning and the role of ERK and JNK in cellular signaling during diazoxide
preconditioning protection in isolated spontaneous hypertension rat( SHR) hearts. Methods: Hearts were isolated from male SHR rats,
and perfused on a Langendorff apparatus. Five groups were cosidered(# = 6).Con: after 40 min perfusion the hearts were submitted
to 25 min ischemia followed by 30 min reperfusion. IP: the hearts were preconditioned with 2 periods of S min ischemia and 10 min
reperfusion prior to 25 min ischemia. DP: the hearts were preconditioned with 2 periods of 10 min K-H solution with 50pumol+L ™! di-
azoxide and 5 min K-H solution reperfusion prior to 25 min ischemia. 5-HD: perfuse with 100 umol+L~'5-HD(a special mitochondri-
al ATP sensitive potassium channel blocker) for 10 min followed by 30 min K-H solution perfusion before 25 min ischemia.5-HD +
DP: 100 gmol-L~'5-HD was given for 10min before diazoxide preconditioning. Results: During reperfusion, comparing with Con
group, the recoveries of left ventricle developed pressure(LVDP), + dP/dt,,,, — dP/dt,,, and left ventricle end diastolic pressure
(LVEDP) were improved in IP and DP groups( P<0.01 ws Con). At the end of reperfusion, compared with Con group, the expres-
sion of ERK in myocardium were higher in IP and DP groups( P<0.01 ws Con), there was no significance between 5-HD and Con
group, but 5-HD couldn’t inhibit the expression of ERK induced by diazoxide preconditioning. The expression of JNK in IP and DP
groups were decreased( P<0.05 ws Con), this effect could been inhibited by 5-HD. Conclusion : These results indicated that diazoxide
preconditioning could mimic ischemic preconditioning, the activation of ERK expression and the declining of JNK expression involved

in diazoxide preconditioning in isolated SHR hearts.
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