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[(HE] Bay HWHRARFERRILZERB (PHC) FANFXT A OO WU / FEHEE (VR) 545 19 (44
YEM. ik ARBREMENE Wistar KB 48 H, #BEHLECFERIE 00 28 O A (Sham ). %5 11 +1.0 mg/kg PHC XF
M2l (Sham+H-PHC 41), /R 4. I/R+0.1 mg/kg PHC FlAb 4] (I/R+L-PHC 41). I/R+0.3 mg/kg PHC FiiZhHZH
(I/R+M-PHC 41) M I/R+1.0 mg/kg PHC TiALFRZH (I/R+H-PHC 20) 6 20,4541 8 H . Rk Sk asHLH 450
WL IR 5L, F-HIREET 30 min 25 TAHN & PHC A7 HUACEL. T 3 h S0 sk A2 = EF KA (LVEDP),
ZEBEW A A (LVESP) 114340 (EF) G 4 s (FS) 5 I 22 i 15 KA 2R 2 (AST). JULFR I it 7]
T (CK-MB) ZLER I & (LDH) &, SR BUBLOME , 1 O LSk i AR (AAR) BAFSETIAL (AD), 15
AVAAR A ; R PO NIEF g st ds . 58 5 Sham 401 Sham+H-PHC AU ELES, IR JE &K
IR LVEDP #455, LVESP. EF /% FS [, AST. CK-MB. LDH & TH5, AI/AAR $4hn, 5 IR 4114,
A PHC FiAbFR4H LVEDP T/, LVESP. EF . FS J15, AST, CK-MB. LDH 7 & AVAAR HAE TR, i,
K B PHC 4H 28 3% 5 W] L LVEDP (mmHg, 1 mmHg=0.133 kPa) : 11.33+1.17, 9.85+1.09 [+, 15.82+1.79,
LVESP (mmHg) : 98.9+10.6. 112.8+10.0 [t 87.8+9.2, EF : 0.681 +0.074. 0.741 +0.070 I 0.569+0.072, FS :
(42.4+4.6) %. (46.0+5.1) % Lkt (36.8+3.9) %, AST (U/L) : 386.97 +80.65, 298.31 +54.88 . 603.47 +173.66,
CK-MB (U/L) :3.12+0.84, 2.88+0.72 [t 7.14+1.54, LDH (U/L) : 1 784.23 +488.49 1 629.37+436.34 I,
2 489.14 +460.80, AI/AAR H {H: 0.284 £0.014, 0.223+0.008 kb 0.377+0.011, ¥ P<0.05] ; H1, K 5l & PHC
20 L6 %5, {X LVEDP, LVESP #l AVAAR [U{HZE S A G2 L (¥ P<0.05), HR iR br b P>0.05. H5
RS TT UL VR 15 5 2R R B B K N ST R SRR T K, SN SERE s b KR & PHC A B
LRIV T I 4%, 4 BB T S0 B SRREAARURE T DL, 258 S8, LAR i PHC AR PRAH RO S s, BRI 1R 8 .
g5it  PHC FALEEXLOHL VR 105 R A PER .. il PHC (0.3 mg/kg) FIRFHE PHC (1.0 me/kg) X
LWL /R GRS VE P AL T/l PHG (0.1 mg/kg), KA PHC B4R 4E IO T3l PHC.
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[ Abstract] Objective To compare the protective effect of different dose of penehyclidine hydrochloride (PHC)
in rats with myocardial ischemia/reperfusion (I/R) injury. Methods  Forty—eight healthy male Wistar rats were
randomly divided into six groups (n = 8 each): sham group, sham + 1.0 mg/kg PHC group (sham + H-PHC group),
I/R group, I/R + 0.1 mg/kg PHC preconditioning group (I/R + L-PHC group), I/R + 0.3 mg/kg PHC preconditioning
group (I/R + M-PHC group ), and I/R + 1.0 mg/kg PHC preconditioning group (I/R + H-PHC group). I/R injury
model was reproduced by ligation followed by release of the coronary artery, and PHC in different dosages was
given at 30 minutes before model reproduction. At 3 hours after reperfusion, the left ventricular end-diastolic
pressure (LVEDP), left ventricular end-systolic pressure (LVESP), ejection fraction (EF), and fractional shortening
(FS) were recorded. The levels of aspertate aminotransferase (AST), MB isoenzyme of creatine kinase (CK-MB), and
lactate dehydrogenase (LDH) were determined. The myocardial tissues were harvested for the determination of the area
at risk (AAR) and the infarct area (Al), and the percentage of AI/AAR was calculated. The examination of myocardial
fiber was performed with electron microscopy. Results ~ Compared with sham and sham + H-PHC groups, LVEDP
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was increased in I/R groups, LVESP, EF and FS were decreased, and the levels of AST, CK-MB and LDH, as well as
the AI/AAR were increased. Compared with I/R group, in pretreatment groups with different doses of PHC, LVEDP was
decreased, LVESP, EF and FS were increased, the levels of AST, CK-MB, LDH, and AI/AAR were also decreased,
especially in I/R+M-PHC and I/R+H-PHC groups [ LVEDP (mmHg, 1 mmHg = 0.133 kPa): 11.334+1.17, 9.85+1.09
vs. 15.82+£1.79, LVESP (mmHg): 98.9+10.6, 112.8£10.0 vs. 87.8£9.2, EF: 0.681£0.074, 0.741 £0.070 vs.
0.569+0.072, FS: (42.4+4.6)%, (46.0+5.1)% vs. (36.8+3.9)%, AST (U/L): 386.97+80.65, 298.31 +54.88
vs. 603.47+173.66, CK-MB (U/L): 3.12+0.84, 2.88+0.72 vs. 7.14+1.54, LDH (U/L): 1 784.23+488.49,
1629.37+436.34 vs. 2 489.14 +460.80, AI/AAR: 0.284 +0.014, 0.223 +0.008 vs. 0.377 +£0.011, all P < 0.05]. There
was significant difference in LVEDP, LVESP, and AI/AAR between I/R + M-PHC group and I/R + H-PHC group
(all P <0.05), and no significant difference in other parameters (all P > 0.05). It was showed by electron microscopic
examination that after I/R injury, the myocyte mitochondria membranes were broken, mitochondria were markedly
swollen, mitochondrial cristae disappeared; however in /R+M-PHC and I/R+H-PHC groups, mitochondrial swelling

was mild, the capsule was more or less intact, mitochondrial cristae were partly visible, the structure was complete,

especially in the group I/R+H-PHC, and the mitochondrial structure was close to normal. Conclusions

PHC could

protect myocardial from I/R injury. Mid dose of PHC (0.3 mg/kg) and high dose of PHC (1.0 mg/kg) could provide better
protective effect than low dose of PHC (0.1 mg/kg), and high dose of PHC is better in effect than the middle dose.
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205 % () LVEDP (mmHg) LVESP (mmHg) EF FS (%)
Sham 21 8 7.13+098  1362+12.6  0.884+0.085 563+58
Sham+H-PHC 41 8 730+0.88  1343+134  0.892+0.092 58.6+5.6
UR 41 8 15.82+1.79*°  87.8+ 92*  0.569+0.072° 36.8+3.9°
I/R+L-PHC 41 8 15.10+1.89 920+ 99  0.581+0.065 37.0+3.8
I/R+M-PHC 41 8 11.33+1.17°  08.9+10.6  0.681+0.074" 42.4+4.6"

I/R+H-PHC 41 8 9.85+1.09"1 112.8+10.0"7 0.741 +0.070" 46.0+5.1"
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4151 Sk (H)  AST(U/L)  CK-MB(U/L)  LDH (U/L) AI/AAR
Sham 41 8 217.63+ 5061 2004054  1135.98+226.52 0
Sham+H-PHC 41 8 233.06+ 47.72  2.04+059  1159.11+367.78 0
IR 4 8 60347+ 173.66° 7.14+154° 2489.14+460.80° 0.377+0.011°
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/R+M-PHC 41 8 38697+ 80.65" 3.12+0.84" 1784.23+488.49" 0.284+0.014"
IR+H-PHC 4 8 29831+ 54.88" 2.88+0.72" 1629.37+436.34" 0.223+0.008"¢
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