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ABSTRACT

AIM: To investigate the influence of Ginkgo biloba
extract { GPE) on cardiomyocytes damaged by HoO».
METHODS ; Cultured rat cardiomyocytes were divided
into 3 groups randomly: control group; HoQ: (2.5
mmol*L~!) group; Ho®s 2.5 mmol-L~! + GbE 150
mg-L™! group. The cardiomyocytes were cultured in
MEM {Eagle’s) at 37 C in the presence of 5 % OOy
for 4 h. Lactate dehydrogenase (L.DH) was assayed
by colorimetric method. Lipid peroxidation was
determired by measuring thiobarbituric acid-reactive
substances.  Ulrastructure was viewed under trans-
mission electron microscope. RESULTS; Compared
with the contrel group, LDH leakage and malondial-
dehyde {MDA) content increased in HyC group. LDH
increased from (2166 + 247) U-L™! o {5180 + 648)
U-L~'. MDA increased from (3.5 + 0.2) nmol/10P
cells to {7.2+0.4) nmol/10° cells { P <0.01). The
ultrastructure was damaged seriously. GAHE inhibited
the increase of LDH leakage and MDA content induced
by HiOx. In this group, LDH decreased from (5180
+648) U'L™Y to {349 + 386) U- L', MDA
decreased from (7.2 £0.4) nmol/10° cells to (4.8 %
0.9) nmol/10P cells ( P < 0.01). Ultrastructure of
cells was also protected by GHE. CONCLUSION:
GbE protected the cardiomyocyte against HyGs injury,
the protective action attribmed w0 its
antiperoxidative effect.
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INTRODUCTION

Ginkgo biloba has been a staple of Chinese
medicine for thousands of years, being recommended
for coughs, asthma, and acute allergic inflammation.
Ginkgo biloba extract ( GPE) can react with free
oxygen radicals such as O, - OH, 2, 2-DPPH in
vitro'''.  GPE had a superoxide dismutase-like
activity'>) . However, the report of the effect of GHE
on cultored cells damaged by free oxygen radicals has
not been found. In the present study, the influence of
GhE on culred cells damaged by HoO, was studied .

MATERIALS AND METHODS

Rats Sprague-Dawley rats { Certificate No 2-22-
11) aging 2 - 3 d(n = 60) were obtained from
Experimental Animal Center of Shanghai Medical
University

Drug GbHE was the product of Willmar Schwabe
Pharmaceutical Factory, Gemmany. (lot X940261,
3.5g-L"!). Per ampoule was standardized to contain
Ginkgo flavoneglycosides 4.2 mg. Injection sclution
1 mL contained sorbitol 40 mg and 3.5 % ethyl alcohol
by volume. GbE contained 24 % of flavonoid
glycosides' 5. the aglycone of which was a flavonol
{ including quercetin, kaempferol, and isorhampetine)},
6 % of terpene lactones ( including ginkgolides A, B,
C, J. and bilcbalide), and 70 % of other substances
{ proanthocyanidins, organic acids, sugars, efc).

Preparation of cardiomyocytes Isolation of
cardiomyocyte from rat heart was performed'®), the
cardiomyocytes were grown in MEM {Eagle's) culture
medium containing 20 % fetal bovine serum. The cell
density was adjusted to 5x 10° cells*L ™!, and 1 mL of
the suspension was pipeted into each well of 24-wel
culture plates. Cells were incubated at 37 C in 5 %
CO, atmosphere for 4 d,



http://www.cqvip.com

ISSN 2530750 Acts Phamacol Sin - F B2 4
+ fidg - F-mail aps@ server_shenc. ac. o

1999 Jul: 20 (7}
Phny Fax -2 1-6174-2629

Experimental design  Cardiomyocytes were
used to determine the effect of GHE on oxidation
induced by HaQ:. Solution of HyO» was prepared in
PBS buffer. Cardiomyocytes were incubated in
medium containing HyO», 2.5 mmol - L™! with or
without GRE 150 mg-L ! at 37 T in 5 % CO, for 4
h. The cells were viewed under an inverted phase
contrast microscope and photographed using a camera
attachment .

LDH assay The supernatunt was collected from
every well for LDH assay. LDH was measured by
colorimetric method"® .

Lipid peroxidation Malondialdehyde (MDA )
in membrane was measured. After supematant was
collected, the adherent cells were then dispersed with
trypsin/edetic acid (0.1 %/0.04 %) in D-Hanks'
solution for 2 min and were ultrasonicated. The cell
fragment suspension was collected and the extent of
lipid peroxidation was determined by measuring
thiobarbituric acid-reactive substances'® .

Ultrastructure  Cardiomyocytes were cultured
in culre flask under the same circumstance. after
treatment with H.O» + GPE. the cells were fixed with
2.5 % glutaraldehyde, then 70-nm ulira-thin sections
of cells were made and viewed under transmission
electron microscope ( TEM).

Statistical analysis Data were expressed as
X + 5 and analyzed by 1-test.

RESULTS

Effects of GBPE on beat and morphologic
change of cardiomyocytes injuried by H,0, In
control  culture  wells,  cardiomycytes  beated
synchronously and their appearances were nommal.
Cells incubated with H,O, 2.5 mmol-L~! stopped
beating, and had a morphologic change: cell psendopod
decreased or contracted, cells tended to be round and
granule in cytoplasm increased. After incubation with
H.0: 2.5 mmol - L' + GPE 150 mg - L™1, cells
stopped beating too., but had no morphologic change
(Fig 1).

Effect of H,0, and GHE on lactate dehydro-
genase (LDH) leakage and lipid peroxidation
When cardiomyocytes were incubated without HaO.,
LDH leakage maintained at a low level, (2166 + 247)
U-L™!. H.,Q increased LDH by 239 % vs control

Fig 1.
x400. A: Control group. B: H;(, group.
C: GBE group.

Micrographs of cultured cardiomyocytes.

{P <0.01). Incubation with GHE 150 mg -+ L~!
resulted in a decline of LDH release in H,O. treated
cells {Tab 1).

Effects of GbHE on lipid peroxidation of
cardiomyocytes were measured by the content of MDA,
H-0: increased MDA vs control group ( P < 0.01).
When cells were pretreated with GHE 150 mg- L,
MDA was reduced markedly {Tab 1) .

Effect of GbE on ultrastructure of cardio-
myocytes injuried by H;(;  Cell ultrastructure in
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Tab 1. Elfect of GPE on cardiomyocyte injuried by
H;0,. n=15experiments, ¥+ s. "P<0.01 vs control

group, ‘P <0.01 vs H,0, group.

IDHU-L™": MDA { amol<10" cells)
Control 2 lo6 247 348024
H, O, & 180 £ 6d° T.2x0.9°
H.0, + GbE 3 396 + 380" 1.8+0.9

control group was nomal.  The ultrastructure of
cardiomyocyte demonstrated regular amangement of
myofibril and clear mitochondria structure.  The cell
membrane was integrated.  The nucleus was ellipse and
chromatin distributed homogeneously m the nucleus.
After exposure © H:0y, cell membrane was
unintegrated, volume of cell organ decreased.
Mitochondrial structure was not clear, the density of its
crista was diminished. Myofibrils were broken down.,
GbE diminished damage at mitochondrial crista and
matrix induced by H.Qp. and distended the
sarcoplasmic  reticulum. The membrane was
mtegrated, almost normal {Fig 2).

DISCUSSION

Hy0, in vitro decreased ATP concentration and
mediate cell injury-"® . In our present study , cultured
cardiomyocytes were damaged seriously by H.Oy, too.

In our experiment, GHE decreased LDH leakage
from cardiomyocyte and MDA content caused by HyO; .
and prevented the injury of cell sttucture. But GHE
150 mg-1.~"! could not keep the cells injuried by H.O»
2.5 mmol-L~! beating. It indicated that not all of the
funtion mjury caused by H,0 2.5 mool L.~ could be
liminated by GbE 150 mg-1.™'. However, GHE 150
mg- L~! was able to prevent the further injury to the
cell structure. The potence contributed to Ginkgo
flavonoids in GAE. In order to find the best protective
result, more dosage of GHE should be used m our
present experiment .

In conclusion. GbE protected cardiomyocyle
against H-Qy injury.  The protective action may be

atiributed to its antiperoxidative effect, suggesting that
GPE should prevent and treat free radical-induced
disorders.

Fig 2. Electron micrographs of cultured cardiomyo-
cytes. Lead citrate, wanyl acetate double stain.
A (%20 000): Control group. B { x12000): H,0,
group, C [ x20000): GPE group.
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