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Protection of bradykinin on neonatal rat myocytes
subjected to anoxia/reoxygenation injury

TANG Zi-Lue, WU Wen-Jian,. FAN Yun-Xiang, DENG Han-Wu, CHEN Xiu
(Department of Pharmacology, Hunan Medical University, Changsha 410078, China)

ABSTRACT This study was to investigate
the effects of bradykinin (BK) on myocyte
The effects of BK against lipid per-
oxidation and oxygen free radicals were esti-
mated on an anoxia/recxygenation injured
model. A salicylate hydroxylation product
dihydroxybenzoic acids (DHBA) was detected
using HPLC with electrochemical detection, a
sensitive device for assaying the hydroxyl free
radical. BK (10 nmol+L™!) reduced thiobar-
bituric acid reactive substances ( TBARS,
from 1.944+s 0. 28 to 0. 25 + 0. 03 nmol/10®
cells, n=5, P<(0.01), lactate dehydrogenase
(LDH) release (1.284+0.23t0 0.63+t0.12u
ml™!, =8, P<Z0. 01} and DHBA (6045 to

cultures.
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44412 nmol+L™', =6, P<(0.01). These
improvements were nullified by pretreatment
with Kgeize (1 pmol 1.7}, a kind of BK re-
ceptor antagonist. Indometacin (Ind, 1 pmol
*L7') had a synergic action with BK to de-
crease the LDH release, but Ind (30 pmol
«L7!) attenuated the protection of BK, while
both LDH and TBARS were increased. The
mechanism for protection of BK was ascrib-
able to the activation of BK receptor, the inhi-
hition of lipid peroxidation, and the decreased
hydroxyl free radical formation.

KEY WORDS bradykinin; myocardium,
cultured cells; lactate dehydrogenase, lipid
peroxidation ; free radicals ;
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Bradykinin (BK), & vasoactive peptide in
plasma, increases during many diseases. BK
influences the vascular tone and permeability,
decreases the blood pressure, and initiates or
enhances the release of some mediators {rom
BK showed
cardioprotective effects on ischemic hearts of

endothelium and leukoeytest.

anesthetized dogs and isoclated ischemic rat

.3 The mechanisms may involve; 1,

hearts
the increase of epoprostengl (prostaglandin I.)
synthesis; 2, the improvement of glucose up-
take; 3, the release of endothelium-derived
relaxing factor; 4, the attepuvation of cate-
cholamine release: and 5, the reduction of
oxygen free radical ( OFR) formation, the
levels of hydroxyl free radical was increased
during ischemia /reperfusion®™,

The present experiment was designed to
investigate the correlation between anti-
anoxia/recxygenation injury and anti-lipid
peroxidation in cultured myocytes, as well as
studied the possible influences of BK on

hydroxyl free radical formation.
MATERIALS ANMD METHODS

Drugs and insirument Bradykinin ( BK ) .
indometacin { Ind ) , sodwum salicylate ( SA } were
purchased from Sigma Chemicai Co. Culture medium
199 was ohtained from Gik Co.
provided by Dr Woligang Linz.

prepared as stock solutions (] mmol L™ in distilled

water and kept at —70 T in small aliquots.

Kuariasn was kindly
BK and Kz were

Ind was
prepared daily in equimeolar soiution.

Myocyte cultures Hearts dissected from 2— 4 d
old Wistar rats were transferred to Hank’s seiution.
The cells were
plated in culture dishes (Falcon, 60 mm > 15 mm)} at a
density of 310" ceiis/dish.
ed from other ceils by a selective adhesion tech-

nique™.

Ventriculazr myocytes were prepared.
Myocytes were separat-

The myocytes were kepr in a humidified in-
cubator (37 C. Hitec IT-61, Japan) with 95 ¥ air +
5 % CO. Medium 19% was changed after 12 h and 48
h. Three days afrer plating a confluent monolayer
was formed which beat spontanecusly and syn-

chronously. This culfure was used for the experi-
ment.
Anoxia/reoxygenation (A/R} injury

group myocytes were cultured with normal Hank's so-

Contrel
lution. Anoxia was instituted by changing the culture
medium with Hank’ solution deprived of glucose and
O, (saturated with N;).
formed 5 h later by replacing with normal Hank’s solu-
Drugs

Reoxygenation was pet-

tion. The reoxygenation period was 1 h.
were added te the culture 1 h before anoxia.

Biochemicel analysis LDH activity in culture su-
pernatant was assayed spectrophotometrically®.
TBARS were measured by {luorescence method ™,

Hydroxyl free radical formation was assayed uti-
lizing HPLC-ED of salicylare hydroxylation products,
dihydrexybenzoic acids (DHBA Y*'%. Trichioracetic
acid 20 % 1 ml was added te the culture medium (2
ml » belore centrifugation at 1200 X g at 4 'C lor 15
min. The supernatants were retained and 20 gl
aliquots were injected inte HPLC for detecting the
DHBA contents.

Statistical anaiysis Data were presented as rts.
For differences between several values analysis of vari-

ance was performed by using g-test (Newman-Keuls).
RESULTS

LDH release and TBARS contents of A/R
myocytes A/R enhanced the LDH release in
myocyte culture supernatant and increased the
TBARS level in myocytes. BK reduced the
LDH release and attenuated the TBARS con-
tents of myocytes injured by A/R (P<C0. 01).
This protective effect was blocked by Kes g €1
pmol*L~"), a kind of BK receptor antagonist
(Figl).

Ind (1 pmol+L"") reduced the LDH re-
lease synergically with BK, but Ind {30 wmol
+L7') showed an antagonistic effect against
BK (both the LDH release and TBARS con-
tents were increased, P={0. 01).

Hydroxyl free radical formation Few
detectable DHBA was produced in the control
group (1.0 0.5 nmol+*L~'). There were
much higher DHBA levels in A/R group (60
+5 nmol+L"", =5, P<I0. 05 vs control}.
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Fig 1. Effects of bradykinin (BK, 10 nmel-L™ %) on

LDH release and TBARS contents of myocyte injured

hy anoxia/reoxygenation (A/R). Ia; Indometacin 1

umol-L™'; Ib: Indometacin 30 pmol-L 1 Ky ' Kyrasa
1 pmol L™, ‘P<(0. 01 vs control; 'P<<0.01 vs A/R;
'P<0.01 vs A/R+BK.

Adding FeCl;{100 nmol-L™") did not increase
the DHBA formation (55317 nmol-L 7! ws 60
+5 mmel L7y n=5, P>0.05). BK (10
nmol «+L7') reduced the DHBA level (6045
nmol+L" ' vs 44+ 12 ntmol L 7', n==5. P
0.057.

DISCUSSION .

Our results demonstrated that treatment
with BK prevented the myocyte from anoxia/
reoxygenation impairment, supported Linz’s
This research has shown that the
myocytic protection of BK against A/R injury
can be abolished by Kgs,452, (30 pmol-L "'}, in-
dicating that the protective action of BK is re-
ceptor mediated.

view'™,

Recently, have demon-
strated that myocardinom can synthesize
epoprostenol and TXA,. Ind (1 pmol-L '),
an inhibitor of cyclooxygenase (CO) reduces
the LDH release in the supernatant, showing
2 synergic effect with BK. We considered
that TXA, increased during A/R impair-
ment”, while the epoprostencl/TXA, ratio

Lowering the TXA,, Ind in-

investigations

decreased.

creased the epoprostenol/TXA,; ratio, indicat-
ing its protective effects.

But Ind (30 pmol+1.7') showed an antag-
onistic action on BK. We hypothesized that
Ind inhibited the CO activity and then altered
Inhibi-
tion of CO may lead to; 1) reduction of the

the arachidonic metabolism pathway.

synthesis of epoprostencl; 2) lipooxygenase
pathway up-regulation, bringing about the re-
lease of a series of substances such as
lenkotrienes, and causing impairment. All
these alterations may aggravate the impair-
ment of myocytes. This biphasic effect of Ind
has also been identified in brain®''*. The
underlying mechanisms remain to be further
investigated.

A number of studies have suggested that
OFRs played an important role in myocardial
Further
studies suggested that hydroxyl free radical
was the most reactive OFR in myoccardial is-
chemia /reperfusion®’, A/R activated the
HX/X0O system, and thus OFRs formed,
which elicited the lipoperoxydation and suhse-
QOur study
has found the OH* formation of myocytes dur-
ing A/R impairment, showing that the Haber-
Weiss reaction can go on under myocyte cul-
ture condition without exogenous Fe®t added.
BK attenuate the OH- formation (60. 24+15.2
to 43. 54+ 12. 6 nmal*L~").

In conclusion,_this work showed that BK
had an effect of anti-A /R induced myocyte in-
jury. paralleled with its antilipoperoxidation
action and this effect was BK receptor mediat-
ed. BK also attenuated the OH - formation
during A/R injury, which may be related to
its protective effect,

ischemia /reperfusion impairment®®,

quent cell membrane impairment.
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