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Fig 1. Effects of pharmacological preconditioning
with ginseng stem and leave saponin ( GSLS ) on
systolic blood pressure (SBP) during myocardium
ischemia and reperfusion in spontaneously hyperten-
sive rats (SHR). GSLS and enalapril were given ig, once
daily for 3 weeks prior to myocardium 40 min ischemia and 30
min reperfusion (I-R). BI; before ischemia; 110, 120, 130 and
140. 10, 20, 30 and 40 min after ischemia; R10, R20 and R30.

10, 20 and 30 min after reperfusion. x +s, n=8. P <0.05,
compared with sham group.
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Fig 2. Effects of pharmacological preconditioning
with GSLS on cardiac function and hemodynamics
during myocardium I-R in SHR. See Fig 1 for experi-
mental protocol. HR: heart rate; LVSP: left ventricular systolic

pressure; = dp/d¢,, : maximal rate of rise and decline of ven-

tricular pressure. x +s, n=8. P <0.05, compared with sham

group; "P<0.05, P <0.01, compared with I-R group.
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injured SHR
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kg ™ HIE I 41K B UL MT 25 543 3145 1-R 238
1.83 F1 1. 27 %, JFME MT & 543 53¢ 1-R 413
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WUH S MT 5 5, AR 1) 25 Ik e AL i MT
Fr W] TR fEFS GSLS 50 mg-kg ™' A0,
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Effects of pharmacological preconditioning with GSLS on myocardium ATPase activities in I-R

ATPase/mmol Pi-h™'+g™" protein

Group P 2+ a2+ 2+ 2+

Na™-K™ -ATPase Ca™" -Mg " -ATPase Mg™ " -ATPase Ca™ " -ATPase
Sham 19.0+7.2 17.3 £5.2 21.4 £3.9 18.6 £4.9
I-R 8. 1x1.1° 8.5+4.4" 7.7+13.5" 7.1+2.67
I-R + GSLS 50 11.0 +1.5* 12.1+2.4* 20.4 +3.9* 15.2 +5.0*
I-R + GSLS 100 15.5 +4.0" 13.8 +3.3" 21.3+3.7" 15.5 +4.0"
I-R + Enalapril 1 16.2 +4.1* 17.6 +3. 8* 22.6 +4.0* 15.5 +4.1*

See Fig 1 for experimental protocol. x +s, n=8. *P <0.05, compared with sham group; *P <0.05, compared with I-R group.

Tab 2.  Effects of pharmacological preconditioning with GSLS on activities of LDH and SOD, and
contents of MDA and NO in I-R injured SHR myocardium
Group LRH/ ' S?D/ . M]?llA/ . N?/ .
kU-g™" protein kU-g™" protein mmol-g”~ protein pmol-g ™" protein
Sham 6.4+2.4 187 +19 7.9+2.7 61.96 +14.53
I-R 17.0£2.7" 126 £12° 13.7£4.9" 38.99 +10.12°
I-R + GSLS 50 6.7=+1.3" 167 =15* 8.5 +2.4" 58.54 +11.03%
I-R + GSLS 100 6.6 +1.0" 177 +17* 8.8+1.2" 62.32 £12.84"
I-R + Enalapril 1 7.8+1.1% 182 = 10 6.8+1.4* 59.50 £9.86"

See Fig 1 for experimental protocol. LDH: lactate dehydrogenase; SOD: superoxide dismutase; MDA . malondialdehyde; NO: nitric

oxide. ¥ +s, n=8. “P<0.05, compared with sham group; *P <0.05, compared with I-R group.
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MT/pg-g"! tissue

0 Sham I-R

GSLS  GSLS Enalapril
50 mg-kg! 100 mg'kg! 1 mgkg!

Fig 3. Effects of pharmacological preconditioning
with GSLS on metallothionein (MT) contents of my-
ocardium and liver of I-R injured SHR. Sece Fig 1 for
experimental protocol. x +s, n =8. “ P <0.05, compared with

sham group; *P <0.05, compared with corresponding I-R group.
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Effects of pharmacological preconditioning with GSLS on heat shock protein 70 expression in myo-

cardium of I-R injured SHR( x400). See Fig 1 for experimental protocol. Arrows show positive expression for heat shock
protein 70. A: sham group;B:I-R group;C:GSLS 50 mg-kg™'; D:GSLS 100 mg-kg ' ;E:enalapril 1 mg-kg™'.
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Protective effects of preconditioning with ginseng stem and leave saponin
against myocardium ischemia and reperfusion injury in
spontaneously hypertensive rats

SONG Qing', ZHANG Xiao-Wen'* | XU Zhi-Wei', CHEN Jian-Wen’, TANG Fu-Tian’
(1. Department of Basic Theory of Traditional Chinese Medicine, Guangzhou University of Traditional Chinese

Medicine , Guangzhou 510405, China; 2. Department of Pharmacology,College of Pharmacy,
Sun Yat-Sen University, Guangzhou 510000, China)

Abstract; AIM To investigate the cardiopro-
tective effects of pharmacological precondition-
ing with ginseng stem and leave saponin

( GSLS)
reperfusion (I-R) injury in spontaneously hy-

against myocardium ischemia and

pertensive rats (SHR) and its possible mecha-
nisms. METHODS The SHR were subjected
to 40 min ischemia followed by 30 min reperfu-
sion, pharmacological preconditioning groups
were administered GSLS 50 or 100 mg-kg ™' for
3 weeks before I-R. The blood pressure, heart
rate and parameters of cardiac function and the
hemodynamics involving left ventricular systolic
pressure (LVSP) and +dp/dt,, were recorded
continuously through the process of I-R. The
activities of ATPase, lactate dehydrogenase
(LDH ), superoxide dismutase ( SOD), and
also contents of nitric oxide (NO) and malond-
ialdehyde ( MDA) in myocardium were deter-
mined by biochemistry methods. The metallo-
thionein (MT) content in liver and myocardium
was detected, the expression of heat shock pro-
tein 70 ( HSP70) in myocardium was measured
by immunohistochemistry method. RESULTS

Compared with I-R model group, GSLS precon-
ditioning group significantly improved heart
rate, LVSP and +dp/dt,, in SHR hearts. Fur-
thermore , the activities of ATPase and SOD in-
creased, the release of LDH reduced, and the
content of NO increased, while the MDA con-
tent decreased in myocardium. The contents of
MT in liver and myocardium enhanced and the
expression of HSP70 in myocardium increased.
CONCLUSION  Preconditioning with GSLS
has protective effects on I-R injured myocardi-
um in SHR, which may be related to improving
the systolic and diastolic function and hemody-
namics indexes, promoting antioxidization ca-
pacity, and inducing increment of endogenous
protective protein MT and HSP70.

Key words:
ischemia; myocardial reperfusion injury; rats,

saponins, Panax; myocardial

inbred SHR ; preconditioning

Foundation item: The project supported by China Post-
doctoral Sciences Foundation (2004036492 )

* Corresponding author.

(KRG #EH)



