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Abstract: Objective To investigate the cardioprotective effect and its mechanism of agarwood alcohol extract on qi stagnation blood

stasis myocardial ischemia injury in rats. Methods Rats were randomly divided into six groups: control group, model group, wild
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agarwood ethanol extract (2.84 g/kg) group and low, medium and high dose (0.71, 1.42, 2.84 g/kg) groups of agarwood alcohol
extract produced by whole-tree agarwood-inducing technique (WTAAE). Rats were ig administrated corresponding drug once a day
for 7 d. Rats in control and model group were ig administrated with distilled water of equal volume. Myocardial ischemia injury rat
model was established by injecting with isoproterenol (ISO) and stimulated with ice water. The whole blood and plasma specific
viscosity (WBV and PSV) were measured by viscometer. The activities of creatine kinase (CK), lactic dehydrogenase (LDH),
alanine aminotransferase (ALT) and aspartate aminotransferase (AST) were measured in serum. Electrocardiograph (ECG) and
myocardial pathological injury were observed. The plasma levels of lipid peroxide (LPO), hydrogen peroxide (H,O,), total
antioxidant capacity (T-AOC) and catalase (CAT) were measured. The secreted levels of 5-hydroxyptamine (5-HT), endothelin (ET),
thromboxane B, (TXB,) and prostaglandin E, (PGE,) were measured by enzyme-linked immunosorbent assay (ELISA). Results
Compared with model group, WTAAE could significantly reduce WBV and PSV, improve ECG abnormalities, and significantly
reduce ST segment elevation (P < 0.05, 0.01); The activities of serum myosin CK, LDH, ALT and AST were significantly decreased
in the middle and high dose groups (P < 0.05, 0.01 and 0.001); The pathological damage degree of myocardium was significantly
reduced in each dose group; LPO and H,O,levels were significantly decreased in the middle and high dose group, and T-AOC and
SOD levels were increased (P < 0.05, 0.01 and 0.001); 5-HT levels were significantly decreased in the high dose group, and ET,
TXB,and PEG, levels were significantly decreased in each dose group (P < 0.05, 0.01 and 0.001). At the same dosage, WTAAE had
the same effect as that of wild agarwood. Conclusion WTAAE shows a significantly protective effect on myocardial ischemia in
rats, and its mechanism is related to the antioxidant activity, regulation of vascular microcirculation, endothelial growth and
cytokines secretion.
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F 1 BETEERYXSHE ARG ALER D A R &S ER (X £, n=6)
Table 1 Effects of WTAAE on blood viscosity of myocardial ischemia rats with ¢i stagnation and blood stasis ( X +s, n=6)
451 A/ (g kg D — 7WBV/(mPa.S) — — PSV/(mPa-s)
185s™! 140 s™! 955! 505!
X HE - 10.12+1.42 12.50+1.51 20.77+3.90 32.60+2.24 30.93+0.61
i) — 11.02+0.62 14.36+0.96" 22.64+1.62 41.67+1.77" 36.07+2.67"
WP 2R A B 2.84 10.74+1.03 13.84+2.51 19.3243.60° 38.34+1.39* 31.29+1.56*
BER GRS 0.71 10.60+1.63 13.90+1.12 19.354+2.67 39.93+0.79* 33.01+2.30°
[iEE7 Y] 1.42 9.87+0.52" 14.78+1.37 20.54+1.94" 39.54+0.81" 31.69+3.07
2.84 9.84+0.85" 13.35+1.82 19.43+2 .74 38.73+2.94° 31.08+2.91%

ExHEZH B "P<<0.05 "P<<0.01; SRR A LE R - #P<<0.05 *#P<<0.01
"P <0.05""P<0.01 vs control group; *P < 0.05 *#P < 0.01 vs model group
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Fig.1 Effects of WTAAE on ECG in myocardial ischemia rats with ¢i stagnation and blood stasis
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Table 2 Effects of WTAAE on ST segment of ECG in myocardial ischemia rats with ¢i stagnation and blood stasis ( X s,
n=6)
o i . AST{EH/mV
A R kg™ WHUR lmin | JEBUR Smin | JEBUR 10min  MEHUR 20 min
X HEE — 0.02+0.01 0.02+0.01 0.02+0.01 0.02+0.01
B - 0.22+0.05" 0.23+0.07" 0.25+0.04" 0.22+0.05”
H AR DU RE IR 2.84 0.13+0.03" 0.13+0.03" 0.12+0.03" 0.12+0.02"
BGR GRS 0.71 0.16+0.05* 0.18+0.05" 0.16+0.05" 0.15+0.03"
8] 1.42 0.14+0.06" 0.14+0.05" 0.13+0.05% 0.12+0.04*
2.84 0.120.05" 0.13+0.04" 0.13+0.04" 0.12:£0.03"

EXp AL P<<0.01; 5 AL L - *P<<0.05 *P<<0.01
“P <0.01 vs control group; *P < 0.05 *P < 0.01 vs model group
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F3 BENEERYITSE LA ALER D X R M E OB ( X s, n=6)

Table 3 Effects of WTAAE on myocardial enzyme in serum of myocardial ischemia rats with gi stagnation and blood

stasis( X s, n=6)

2 531 FE/ (g kg D CK/(U-L™D LDH/(U-L ™) ALT/(U-L™")  AST/(U-L™)
payiisl - 1 060.06+246.40 1 467.25+298.84 31.68+3.49 127.77+18.93

1Y — 1324.83+159.45™ 1 975.00+324.96' 39.16+4.35"  160.06+24.28"

A T A BE AR A 2.84 865.03+218.81" 1 392.43+482.06" 32.58+6.90 132.13427.15%
BRI 0.71 1 027.63+304.10 1 976.43+519.54" 39.0443.77 158.19+16.98
S 1.42 943.43+278.33" 1 572.29+454.83" 33.83+4.32°  135.51+£15.40°

2.84 650.54+130.51" 1 142.86+287.76 32.91+4.15"  110.60+14.51"

Lxf M2 B P<<0.05 "P<<0.01; SN L - *P<<0.05 *P<<0.01 **P<<0.001
*P <0.05"P<0.01 vs control group; *P < 0.05 P <0.01 P <0.001 vs model group
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B2 EETEERRY IS MO ALER I X RO AR E R G R R 0E (x400)
Fig. 2 Effects of WTAAE on myocardial pathological injury of myocardial ischemia rats with ¢i stagnation and blood
stasis (x400)
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BM(P<0.05) ; S5 A2 L, P AE DU RS2 2
I 2 AKX S-HT.ET. TXB, /K 7 (P<<0.05.0.001) , il
YA TR 7 B 2 B 3 PRI 5-HT /KT, &7 &
4 ¥ # %K ET. TXB, f1 PEG, 7K *F* (P<<0.05.

o 4 i & ¥ #Y

R4 BEMEERYIT S WA HLER M X R M 5% S IRGIEFRAFNE (X +5, n=6)

Table 4 Effects of WTAAE on indexes of oxidative damage in plasma of myocardial ischemia rats with gi stagnation and

blood stasis ( X +s, n=6)

453 7 E/(g-kg ) LPO/(umol-L™")  H,0/(mmol-L')  T-AOC/(mmol-L ") SOD/(U-mL ™
pagict — 4.64+1.10 96.45+52.80 2.11+0.12 21.39+0.50
i) - 9.73+£2.72" 317.20+90.75™ 1.88+0.19" 19.15+3.09°
WP 2R A R 2.84 5.10+1.91" 102.36420.75" 1.96+0.13 22.07+0.447
WRITE 0.71 8.2142.49 148.89+48.15" 1.86+0.12 21.3240.37*
B2 1.42 6.20+1.81% 136.84+60.94" 2.10£0.19" 21.26+0.60"
2.84 4.99:+0.89" 119.96+53.46™ 2.10+£0.14" 21.48+1.10%

SR - P<0.05 *P<<0.01 " P<<0.001; 5 A& 4 [t

5 :4P<<0.05 #P<<0.01 *P<<0.01

“P<0.05"P<0.01 ""P<0.001 vs control group; *P <0.05 #P < 0.01 P < 0.001 vs model group
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F5 BEMEERYITSE WA ALER D X R M0 0 EFHRNE (X +s,n=06)

Fig. 5 Effects of WTAAE on cytokines in serum of myocardial ischemia rats with ¢i stagnation and blood stasis ( X s, n =6)

2H ) flE/(g-kg ") 5-HT/(ng-mL™") ET/(Eu-L™) TXB,/(ng-L " PGE,/(ng-L ")
2H53 — 12.90+2.61 0.08+0.02 19.1742.49 22.5547.00
xof 1 — 16.22+3.25 0.1240.04" 23.0842.72" 32.21+8.61
Rt 2.84 7.0143.55% 0.08+0.02" 18.05+3.83" 26.98+8.88
HY LR U B 0.71 17.00£2.57 0.08+0.03" 14.54+3.56™ 22.5149.29°
IBARUTE 1.42 15.33£5.06 0.07+0.03" 14.16+3.59" 19.68+8.66"
32 2.84 12.59+1.72° 0.060.20% 12.98+3.67" 18.55+8.11%

5L UL "P<<0.05 ;s BT UL - *P<<0.05 #P<<0.01 #P<0.01
“P < 0.05 vs control group; *P < 0.05 P < 0.01 **P < 0.001 vs model group
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