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Effect of vitexin on energy metabolism of experimental rats with myocardial
ischemia and protective mechanism
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Abstract: Objective To study the mechanism of energy metabolism and protective effect of vitexin on experimental rats with
myocardial ischemia(MI). Methods The MI model was made by occluding the left anterior descenging (LAD) of the coronary artery
and induced by iv injection of high dose pituitrin(Pit) in rats. The areas of myocardial infarction were observed by tetrazolium chloride
(TTC) staining, and the activities of lactate dehydrogenase (LDH) and creatine kinase (CK) in the serum were measured in rats on the
myocardial infarction model by occluding LAD. The changes of ST wave at different time were determined by electrocardiogram
(ECQG), and the activities of LDH, CK, superoxide dismutase (SOD), and glutathione peroxidase (GSH-Px) in the serum, and the
activities of ATPase in tissue were measured in rats on the MI model induced by Pit. The pathological change of myocardium was
observed. Results On the myocardial infarction model by occluding LAD in rats, vitexin (6, 3, and 1.5 mg/kg) significantly reduced
the areas of myocardial infarction, and obviously reduced the activities of LDH and CK. On the MI model induced by Pit in rats, vitexin
(6 and 3 mg/kg) markedly decreased the elevation of segment ST of ECG (P<0.05, 0.01), reduced the activities of LDH and CK, and
increased the activities of SOD and GSH-Px in the serum of rats (P<0.05, 0.01). Vitexin (6, 3, and 1.5 mg/kg) significantly increased
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the activity of ATPase in the myocardium of rats (P<0.05, 0.01). Vitexin (6 and 3 mg/kg) improved myocardial pathologic alternation.

Conclusion Vitexin exerts significant cardioprotective effects against acute ischemic myocardial injury in rats, likely that it could

enhance anti-oxygen capability and improve energy metabolism in myocardial cells.

Key words: vitexin; myocardial ischemia (MI); energy metabolism; pituitrin (Pit); antioxidant ability
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B, SZBPHCHO]IE, BYECOMASES 3 mmX3 mmX3
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SRRA LR, HIHZE 64 3. 1.5 mgkg HBAIA
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WHEALA (3347 +£630) %, HAEH 4 BRAR T
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Table 1 Effect of vitexin on infarct size (IS/AAR)
of myocardial ischemia-reperfusion

injuryrats (x +s,n=10)

4% FlE/(mgkg)  (IS/AAR)% /%
(EEZN - 220+ 0.90 —
i) - 54.02+14.32% —
LAkl 6 3347+ 6307 38.04

35.08%+ 8.62” 35.06
1.5 38.50+£11.07" 28.73
HIR#E 30 37.68%+ 6.83" 30.25

ST AU "P<0.01; SHRALLE: P<0.05 "P<0.01
#p<0.01 vs Sham group; "P<0.05 ""P<0.01 vs model group

R 2 HFHIEMRMBAETARMES LDH & CPK iEHAY
FM (x+s,n=10)
Table 2 Effect of vitexin on activities of LDH and CPK
in serum of myocardial ischemia-reperfusion

injury rats (x +s,n=10)

H % FE/(mgke) LDHAUL™M CK/(U-mL™")
BFER — 3618.7+£510.9  60.73+29.06
ki) — 4 836.4+634.2" 99.56+16.56"
LA i 6 4174.4+400.9" 71.99+17.44"
42345+527.8"  87.75+16.27
15 4316247342  96.80%23.39
B 30 4207945827 82.63%£1237

HEFARAE: #P<0.01; SBMALLE: 'P<0.05 “P<0.01

#p<0.01 vs Sham group; "P<0.05 “P<0.01 vs model group
AT ST LDH S5 16 S B v AN,
I 6 mg/kg FIELLE CK 3GEE M 75 Tt
WEEANEIER
3.2 HFIFEF Pit iFAXR OMBRMBRGRIRIPIER
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HAXT ST Bt A R rMEIER, S
A EREE (P<0.01). ZERIE 3.
3.2.2  HERIZRT Pit @A CIILER A4 K R fLiE
LDH. CK. SOD }% GSH-Px iGTEMIsEm L5 e
Y LA, B ALK RS o LDH & CK IRiE £ i
FThi, B LDH K CK M40 4w b, FLAS
R K R SOD K GSH-Px 31 i E BRAIK (P<
0.01). 4312 6. 3. 1.5 mg/kg A B HKH v &
F G OWLER fOK FRIE  LDH K& CK T (P<
0.05. 0.01), #0il LDH A CK M40 furb s, [H A
THE g SOD M2 GSH-Px [#iEHE (P<<0.05. 0.01),
SRt IR 2R AT T e G SR BT A A RE ) 0] Gk L UL AR
RYER, iR Wk 4.
3.2.3  HIREN Pit 5 A SR O UL I A £ K B0
LHZR T ATP B iE PR e S50 RAAH L, BEAY
AL L Na™, K-ATP. Ca®, Mg*"-ATP i
ATP BERETET BIET (P<<0.01), HIRBRILLAL
AN e AR AR AT, AR 6. 3. 1.5 mg/kg
N5 AR 22 1 6 W 2 T e K BB i o L4 2 Na,
K*-ATP. Ca*, Mg”"-ATP J% 4 ATP BE[(13G1E (P<
0.05. 0.01), FRZRFEIAZR W] B 0 o8 oK Bk afi o1
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F3 HFIEI PitiF A LABRMIRG KR ECG BI%M (x+s5,n=8)
Table 3 Effect of vitexin on ECG of myocardial ischemia rats induced by Pit (x +s,n=8)
41 3 7/ AST/mV
(mg-kg_]) 0 min 0.5 min 2 min 5 min 10 min 20 min

i e — 0.0200.005  0.022+£0.003  0.02320.003  0.02320.004  0.023+0.004  0.02240.004
ki) — 0.017£0.006  0.076+0.039% 0.120+0.035" 0.135+0.026" 0.1604+0.056" 0.14140.044"
I 6 0.02440.009  0.0260.006" 0.047+0.026™ 0.05920.036" 0.059+£0.040" 0.05440.029"

0.027£0.011  0.035+0.020°  0.05940.022"" 0.078+0.034" 0.0854+0.023"  0.08520.040°

1.5 0.020+0.007  0.0360.024"  0.062+0.021"" 0.09240.033"  0.097+0.031" 0.087%0.037"

S 30 0.0254+0.015  0.035+£0.031°  0.061+0.032" 0.08620.028" 0.094+0.022"  0.081+0.027"

AL PP<0.01; LEUMAIHE: "P<0.05 TP<0.01
#p<0.01 vs control group; "P<0.05 ""P<0.01 vs model group

R4 HFIEX PitiFLONRMIRG KR IES LDH. CK. SOD X GSH-Px EE;ETHMEM (x+s5,n=8)
Table4 Effects of vitexin on activities of LDH, CK, SOD, and GSH-Px in serum of myocardial ischemia rats

induced by Pit (x+s,n=8)

Al Flt/(mg-kg ") LDH/(U-L™) CK/(U'mL™) SOD/(U-mL ") GSH-Px/(U'mL™")
Xif e — 566.87+ 54.67 713142526 243.56+11.23 398.24+22.32
ki) — 789.84+ 96.31% 109.56+21.59" 201.12+16.64" 321.43+29.76"
I 6 588.76+ 85.86" 743241683 23887+ 8.72" 402.78+37.69"

632.594+101.23" 84.95+14.94" 22343+ 9.817 379.24+27.63"
1.5 67038+ 89.43" 94.07+21.56 215.98+ 7.63 3542342451
HiLE 30 680.34+ 76.52" 86.72415.03" 220.62+12.37" 366.42+35.77

EXRALILE: ¥P<0.01; SER4ILE: P<005 TP<0.01
#p<0.001 vs control group; "P<0.05 “"P<0.01 vs model group

x5 HHIREX Pit B CAERMIG G KR CALELRH ATP BEEERISNE (x+5,n=8)

Table 5 Effect of vitexin on activities of ATPase in myocardium of myocardial ischemia rats induced by Pit (x +s,n=8)

ATP Jfi P/ (pmolpi-mg™"-h™")

=} =L -1
Al i/ meke ) Na*, K'-ATP Ca*', Mg**-ATP &L ATP

if e - 2.94740.59 2.76+0.69 5.70+1.26

ki) — 1.88+0.37% 1.81+0.29" 3.69+0.66"

LaRE 6 2.82+£0.54" 27242047 5.54+1.00"

2.60+£0.53" 2.49+0.48" 5.09+£0.99"

1.5 2.3740.57" 2244046 4.6141.00°

HIR#E 30 2.58+0.60" 238+0.51" 4.96+1.09

EXRALILE: YP<0.01; SERLILLE: P<005 TP<0.01
#p<0.001 vs control group; "P<0.05 “"P<0.01 vs model group
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PRPER T O A 2 A sk, AR AT L 400
LA Z4 . Wi, (R I 2 2 i R s k9
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RS A B e, A AN R 2D B R 4
BB O WIET S . SR ILE 1, SRR
FAeW WIRAR Pit 75K B WL FR L .
4 g

454l LAD Uk RO LB I K P e s & —
Fobv i L (oL L S 50 S A RS, bk LA A
Jeis I DI REFRBR (1) AR B W SRR A
D YU ZE AR S AR DG, BRI sk > o URE SR TR AR 1
PE BTS20 1 27 R bR . ASLE K
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AXREAL B-BOEAL CH4LHIH 6 mgkg "4l DAL 3mgke 4l E-ALHIFE 1.5 mgkg ' 4l F-RiRFE 30 mgke 4l
A-control group B-model group ~ C-vitexin 6 mg-kg 'group D-vitexin 3 mg-kg 'group E-vitexin 1.5 mg-kg 'group F-puerarin 30 mg-kg ' group
1 H#ERES Pit B & CAERMA R CAMELRRERSFIFM (HE £6&)

Fig. 1 Effect of vitexin on pathological damage of myocardium in myocardial ischemia rats induced by Pit (HE staining)
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