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Study on Preventive Effect of Buyang Huanwu Decoction on Cardiomyocyte Apoptosis Induced by Hypoxia-Re-
oxygenation in Rats TONG Li SHEN Jian-gang QIU Xing-sheng et al Department of Traditional Chinese
Medicine The First Military Medical University Guangzhou 510515
Objective To observe the preventive effect of rats’ serum containing Buyang Huanwu Decoction BYH-
WD on cultured cardiomyocyte apoptosis of neonatal rat induced by means of 24 hrs hypoxia and 4 hrs reoxy-
genation and to investigate its mechanism concerned with nitric oxide NO . Methods Myocyte apoptosis was
detected by flow cytometry and ELISA with Annexin V-PI double labeled method. The lactate dehydrogenase
LDH releasing level was measured with ultraviolet spectrophotometer. The NO concentration was determined
by modified Yu method and the concentration of thiobarbituric acid response substance TBARS was tested by
Ohkawa method. Results BYHWD contained rats” serum could significantly prevent cardiomyocyte from apop-
tosis induced by hypoxia and reoxygenation. After hypoxia-reoxygenation the NO LDH and TBARS levels in
the supernatant of cultured liquid treated with BYHWD were significantly lower than those in non-treated cul-
tured liquid the effect of BYHWD was dose-dependent. Conclusion BYHWD can prevent cardiomyocytes from
apoptosis induced by hypoxia and reoxygenation its mechanism might be related with oxygen free radical and
NO scavenging produced during the hypoxia-reoxygenation process.

Key words Buyang Huanwu Decoction hypoxia-reoxygenation injury cell apoptosis nitric oxide

1
nitric oxide 120g bg 3g 6g 3g 3g
NO oxygen free radicals OFR 3g 2g

bel-2 } DMEM GIBCO

Kibbutz Beit Haemek

HEPES  Farco K Merk

Annexin V-Flous Boehringer Mannheim
PI NADPH FAD N-
* No. 39970900
No. 100006

510515 Sigma



2002 7 22 7

Wistar 280 ~300g
13g kg 2
20g kg 4 52g kg

4h
0.45pm 56T
20C
3 Tanaka
Wistar 1—3
75% 75%
0.06%

30min -

5

10%
DMEM 5% CO, 95% O,
48h 5% DMEM
24h 95%N, 5% CO,
24h 5%
CO, 95%0, 4h
95%
N, 5%CO, 24h
4 1 2

5% 4
5% 5
5% 6
5%

5%
5 ELISA
ELISA

Boehringer
Mannheim
DNA

405nm

enrich-

Bio-Rad 450

ment factor EF
6 Annexin V-PI
Annexin V-
20min
Annexin V. PI

Flous PI 4T
488nm 560nm
Annexin V. PI
%
7 LDH

LDH Beckman DU-604

- 523

8 NO Yu
90mU ml 0.28mmol L NADPH
35mmol L FAD  100p! 0.1mol L pH7.5
200 25T 1h
Griess 2% N-
60C 10min
550nm
L NO pmol L
9 TBARS
Ohkawa Beckman DU-640
532nm

10nmol ml

7200,

3min
0.2% 1:1
Bio-Rao 450
0~ 20nmol

TBARS
pmol L

10 SPSS 8.0
LDS

1 2 24h
EF P<0.05 4h 3
EF
2 P<0.05

EF
3 P<0.05
EF

2 LDH
LDH
2 P<0.05

3 P<0.05

3 NO  TBARS

2 24h 2 NO
TBARS 1 P<0.05 4h

3 NO 2 P <0.05
TBARS 2 P<0.05
NO  TBARS 3
P<0.05
NO OFR



524 -

1
TEs
EF
OD %
1 5 1 2.80£0.07 2.45%0.12
2 5 2.48+0.28% 13.40+2.79* 6.88+0.78*
3 5 3.40+0.284  17.35£1.05%  25.40+7.25%
4 5 2.62+10.22%  13.68+1.54%  11.33+£1.45%
5 5 2.14+0.184 8.82+0.554 7.68+1.054
6 5 1.88+0.15%  6.79+0.954 6.44+0.78%
1 *P<0.05 2 2P<0.05 3
AP<0.05
2 LDH
NO TBARS TEs
LDH NO TBARS
u ml pmol L
1 5 2.60+0.31 2.47+0.09 4.10+0.21
2 5 7.82+0.47*  14.20+0.78* 5.33+0.43%
3 5 12.77+£0.56% 12.32+0.27% 7.41+0.42>
4 5 9.56+0.334  10.44+0.724 6.28+0.884
5 5 7.22+0.584 8.48+0.724 5.44+0.474
6 5 6.78+0.744 7.51+0.574~ 5.23+0.664
1 *P<0.05 2 AP<0.05 3
APp<0.05
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LDH
OFR NO
J NO
ONOO™
10 ONOO™
! OFR
NO
" TBARS OFR
NO TBARS

NO

2002 7 22 7

OFR

1.

10.

11.

12.

. Tanaka M

NO OFR
OFR

1997 16 5 :63—064.
1995 3:39—41.

2002 22 1
:35—38.

1999 10 5 :290—292.
Ito H Adach S et al. Hypoxia induces apoptosis
with enhanced expression of Fas antigen messenger RNA in

cultured neonatal rat cardiomyocytes. Circ Res 1996 75 3 :
426—433.

.Vermes I Haanen C Steffens-Nakken H et al. A novel as-

say for apoptosis flow cytometric detection of phos-

phatidylserine expression on early apoptotic cells using fluoresce
in labelled Annexin. J Immunol Methods 1995 184 1 :39—
51.

.Yu L Gengaro PE Niederberger M et al. Nitric oxide a

mediator in rat tubular hypoxia reoxygenation injury. Proc

Natl Acad Sci USA 1994 91:1691—1695.

.Ohkawa H Ohishi N Yagi K et al. Assay for lipid peroxides

in animal tissues by thiobarbituric acid reaction. Anal Biochem

1979 95 5 :351—358.

.Zhao BL Shen JG FuZG et al. Synergic effects of NO and

oxygen free radicals in the injury of ischemia-reperfused my-
ocardium ESR studies on NO free radicals generated from is-
chemiareperfused myocardium. Sinica China 1996 39 5
491—500.
Behar-Cohen FF Heydolph S Faure V et al. Peroxynitrite
cytotoxicity on retinal pigmented epithelial cells in culture.
Biochem Biophys Res Commun 1996 226 3 :842—849.
Ishida H Ichimori K Hirota Y et al. Peroxynitite induced
cardiac myocyte injure. Free Rad Bio Med 1996 20 3 :343—
350.
Shen JG Quo XS Jiang B et al. Chinonin a core drug a-
gainst cardiomyocyte apoptosis induced by hypoxia and reoxy-
genation. Biochem Biophys Acta 2000 1500:217—226.

2001 -06—-04 2002-03-10



