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Protective effect of hyperin against myocardial ischemia and reperfusion injury'
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AIM: To study the protective and antiperoxidative
effects of hyperin ( hyperoside: quercetin-3-O-
galactoside; Hyp ) on myocardial ischemia/
reperfusion. METHODS: The rabbit anterior
descenging branch of left coronary artery was
occluded for 60 min and then released to allow
reperfusion for 20 min. Hemodynamics (LVP, LV
+dp/dt) and electrocardiogram (ECG, lead 1)}
were monitored continuously with  polygraph.
After reperfusion, the bloocd sample and
myoccardium were taken to assay plasma creatine
phosphokinase ( CPK )}, lactate dehydrogenase
(LDH), and cations in myocardium. Using a
Langendorf! system, the isolated heart of rat was
initiated by ischemia for 40 min followed by 30 min
of reperfusion. Malondialdehyde (MDA) contents
of cardiac effluent and myocardium were measured
with fluorescence spectrophotometer. RESULTS:
Hyp 10 mg*kg™ ' iv depressed changes in LVP, LV
+dp/dte. ECG, plasma CPK, LDH, and cations
(Ca?*, Mg®*, Na®) in myocardium induced by
ischemia/reperfusion in rabbits. Hyp 10 and 100
umol+ L™ ' markedly reduced the increase in MDA
production in isclated rat hearts after ischemia/
reperfusion. CONCLUSION: Hyp possesses a
protective effect against myocardial ischemia/
reperfusion injury via atienuating lipid peroxidation.

The major hypotheses explaining the cellular
post-ischemic
reperfusion injury are calcium {(Ca) overload and

events involved in myocardial
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free radical formation. Experimentally, various Ca
channel blocking agents can enhance myocardial
preservation’’®' . But evidences that Ca antago-
nists lessen reperfusion-induced myocardial damage
remain inconclusive’® |

Hyperin { hypercside: quercetin-3-0-galacto-
sides Hyp) was reported to block Ca influx in

system! % The

nervous and cardiovascular
present study was to investigate the effects on
cardiac dysfunction and peroxidation associated with

ischemia/ reperfusion in vive and in vitro.

OHOH

3.3%,4°, 5, 7-Pentchydroxyflavone-3- O-galactoside
MATERIALS AND METHODS

Materials Hyp { Anbui Insttute of Medical Science)
thicbarbituric acid ¢ TBA ) { Shanghai Second Reagent
Factory).

Ischemia/ reperfuslon in rabbit hearts Rabhits (n = 6)
of either sex weighing 2.3 * 0.3 kg were randomly assigned
into 3 groups: 4 groups were pretreated with normal saline,
Hyp 2.5, 5, and 10 mg* kg *.
served as normal control.

A sham-operation group

A catheter was inserted into the left venrricle via caretid
LVP, LV % dp/dr, and lead [ ECG were
menitored continuously with 4-channel polygraph.  The

artery.

anterior descending branch of left coronary artery was
occluded for 80 min dollowed by 20 min of reperfusion® .
Hyp was injected (iv bolus) 5 min before ischemia and 64 min
before reperfusion, respectively. At the end of reperfusion,
the samples of blood and left ventricular myocardium were
taken to assay plasma L.LDH, CPK. and contents of cations.

LDH sud CPK assay  Using Beckman LDH and Trace
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CK kits, plasma LDH and CPK were assayed with automace
biochemistry analyser { Beckman 700, USA) -5 .

Cation assay Ca?', Mgf", MNa~, and K' were
measured  with  atomic
{P-E 703, USA)'¥.

Ischemin/reperfusion in isolated rat hearts Wistar rats
{n =6) of either sex weighing 262 = 34 g were randomly

absorption  spectrophotometer

divided into 5 groups® normal control [ full oxygen ),
ischemia/ reperfusion, Hyp 1, 1}, and 100 pmol- L~ ' groups.

The heart was perfused with Oy-containng Ringer-Lecke
solution via aorta using a Langendorff system at 38 T .
Ischemnia initiated by suspending perfusion for 40 min was
followed by 30 min of reperfusion'™®
the perfusicn fluid 15 min before ischemia and throughour

Hyp was added into
reperfusion.  The cardiac effluent was collected durnng
reperfusion and myocé:dium wias homogenized .

MDA assay Using TBA method, MDA was measured
with flucrescence spectrophotometer { Hitachi 650, Japan) ac
A, 515 nm, A, 553 nm"1®17

Statistics''?)
exact probahility test for envinerarion data.

We used ¢ test for measurement data and

RESULTS

Hemodynamic changes induced by ischemia/
LVSP, LV + dp/di,.. in control
decreased during ischemia and further declined

reperfusion
during reperfusion. Hyp prevented these changes
(Fig 1),

ECG changes induced by ischemia/ reperfusion
There were no EC(G changes in sham-operation
group and the heart rate (HR) was 245 * 29 bpm.
Post-ischemic reperfusion caused the incidences of
T-wave change, ST-segment changes, transmural
Q-wave and arrhythmia to increase to 100 %, 100 %,
B3.3 %, and B3.3 %. respectively { vs sham
group, P<0.05), and the HR to decrease to 205
+ 27 bpm { vs sham group, P<0.05). Hyp 10
mg* kg ! iv reduced the incidences of ST-segment
change, transmural Q-wave and arrhythmia to
16.7 %, 0 %, and 0 %, respectively { vs control,
P<0.05), and increased the HR to 240 = 26 bpm
P L 0.05). The effect on the
incidences of T-wave change (50 %) was insigni-
ficant ( =5 contral, P>0.05).

LDH and CPK release after reperfusion
Post-ischemic reperfusion produced an increase in
cellular enzyme release. The plasma LDH and CPK
elevaticns were inhibited by Hyp treatment {Tab 1).
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Fig 1. Effect of Hyp on hemodynamic changes doring

ischemia/ reperfusion. Comtrol (), sham (@), Hyp 2.5
(%), §{), 10 (M) mg-kg™'. 7 =6 rabbits, £ £ s.
*P>0.05, "P<0.05, ‘P<0.01 vs ().

Fab 1. Effects of Hyp on plasms LDH and CPK in
reperfusion injured rabhits. n=6, £+ ¢.
"P>0.05, "P<0.01 vz control.

Group  Dese/mp kg™ LDH/IU-L™!' CPK/IU-L !
Control - 611 + 166 3 473 = 285
Hyp. 2.5 549 t 55° 3 185 + 795"
Hyp 5.0 332 =82 2 B43 + BOR*
Hyp 10.0 319 £115° 1 715 + 546°
Sham - 220 +93° 1 570 = 548°
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Tab 2. Effect of Hyp on cation contents in rabbi¢ myocardinm injured by reperfusion.
n=6, ¥ts. *P>0.05, "P<0.05, “P<0.01 vs controi.

Group Dose/ mg kg ! C&*" fppm Mg /ppm ~a' /ppm K'/ppm
Contrel - 161 £ 68 153 =135 1 363 £ 343 1 587 £ 600
Hyp 2.5 97 + 55* 138 + 24° 587 = 316° 1463 +123°
Hyp 5.0 73=21° 221 + 44* 918 + 175" 1923 = 569¢
Hyp 10.0 42 + W 263 = 55F 733+ 137 1 895+ 549°
Sham - 33+ 15° 262 £ 31° 617 £ 61 Z 128 + 198°

Cation contents in myocardium  after
reperfusion Myocardial Ca®* and Na® increased DISCUSSION
while Mg’™ decreased upon reperfusion. These Although the nature of myocardial post-

changes were attenuated by Hyp injection { Tab 2).
MDA production in isolated rat hearts
Ischemia/ reperfusion resulted in MDA increase in
cardiac effluent and in myocardium. The increase
in MDA production was markedly attenuated by

Hyp infused {Tab 3, Fig 2).

Tab 3. Effects of Hyp on MDA contents in rac myocardinm
injured by ischemin/reperfosion.n =8, ¥+ 5.
‘p>0.05, "P<0.05, “P<0.01 vs ischemin/reperfosion.

Group pmol L-! MDA, nmol/g wet wi
Ischemia/ reperfusion - 189 + 48
Hyperin 1 14¢ = 23¢
Hyperin 10 120 + 35°
Hyperin 100 117 £15°
Mormal control - 114 + &
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Fig 2. Effect of Hyp on MDA contents in cardiac effluent of

reperfusion injored rat hearts.  Ischemia/reperfusion (O ),
normal controi (@), Hyp 1 (x ), 10 ([1), 100 (M} pmol
-L77. xts. "P>0.08, "P<0.05, ‘P<0.00 w ().

ischemic reperfusion injury remains controversial

with many hvpotheses. In animal models there are

2 main mechanisms: Ca?* overload and free radical

formation'®'. It seemed that therv was some
113, 141

relationship between these 2 phenomena

Also, the protective and antiperoxidative action of

reperfusion injury have been

dlI.ZJ

Ca blockers on

extensively reparte Our results demonstrated
that Hyp, a Ca®” channel blocking agent, produced
an effect on reperfusion in lacilitating the recovery of
the mechanical and electrical functions of the heart.
The protective effect on membrane damage was also
evident {rom the reduction in reperfusion-induced
cellular enzyme release.

In order to further elucidate the mechanism of
the effect, an indirect index of oxygen {ree radical
formation and lipid peroxidation signified by MDA
The supported the
hypothesis that protective effect of Ca channel

was investigated. results

blocker against reperfusion damage may be mediated

by the inhibition of free radical and hence of lipid

(14l

peroxidation in myocardium More substantial

and direct proofs are required to claridy the

mechanism.
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