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Effects of ONO-1078.

a leukotriene antagonist,

on cardiovascular

responses induced by vagal stimulation, capsaicin. and substance P

in guinea pigs’

WEI Er-Qing » XIN Xiao-Hua, WANG Yao-Chen, CHEN Li-Ping. ZHANG Li-Fen, BIAN Ru-
Lian (Department of Pharmacology. Zhejiang Medical University. Hangzhow 310031, China)

AIM: To determine the rale of ONO-1078,
4-ox0-8-[ p-( 4-phenylbutvloxy } benzoyl -
amino J- 2-( tetrazol-5-yl }-4F-1-benzopyran
hemihydrate, in cardiovascular responses in-
duced by vagal stimulation, .capsaicin, and
METHODS: Evans blue ex-
travasation in the atrium and ventricle. and

substance P.

mean arterial pressure (MAP) were observed.
RESULTS: Electric stimulation of vagus
(ESV.10 Hz, 5ms, 2 or 10 V. for 90 s) in-
cteased Evans blue extravasation in the hearts

1

of atropine (1 mg-kg™", iv)-pretreated guinea

'y iv) and sub-

pigs. Capsaicin (0. 05 mg-kg™
stance P {1 pg-kg ™', iv) enhanced the dye ex-
travasation and elicited a drop in MAP.
ONO-1078 (0. 03 and 0. 1 mg-kg™', iv) inhib-
ited ESV-induced response . especially at stim-
ulation of 2 V. ONO-1078 (0.03 mg-kg ')
attenuated capsaicin-induced cardiac microvas-
cular leakage and hypotensive response. but
failed to  inhibit substance P-induced
responses. CONCLUSION. ONQO-1078 can
modulate the cardiovascular responses in neu-
rogenic inflammation, possibly mediated by
inhibiting sensory neuropeptide release.
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The heart is & target organ of neurogenic
inflammation induced by stimuli of sensory C
fibers, such as electric stimulation of vagus
{ESV )and capsaicin., in which sensory neu-
ropeptides are released-'"*, and micravascular
leakage occurred™, Peptido-leukotrienes
(LT), potent inflammatory mediators. cause
coronary vasoconstriction and myocardial de-
pression™ ™%, but their effects on heart neuro-
genic inflammation is unknown. ONO-1078,
4-oxo-8-[ p-( 4-phenylbutyloxy )
amino J-2-( tetrazol-5-yl )-4F-]1-benzopyran

benzoyl-

hemihydrate, is a specific antagonist for
LTI, . Cyand E,. and 1000 times more potent
than FPL-55 712, a typical leukotriene antag-
onist™®. In the airways. endogenous LT
play a role in the microvascular leakage and
smooth muscle contractile responses to stimu-
lation of sensory C fibers. and ONO-1078 or
other LT antagonists partly inhibit these re-

r4.10]

sponses In this study. we utilized

ONO-1078 to determine whether endogenous

O

ONO-1078
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LT were also involved in the heart microvas-
cular leakage and functional responses to sen-
sory nerve stimulation {ESV and capsaicin),

and a sensory neuropeptide. substance P.
MATERIALS AND METHODS

ONO-1078 (ONO, Ono Pharmaceutical
Co. Osaka, Japan); Evans blue and capsaicin {Sigma,
USA; subsiance P 18P, Pepude Instirure, Osaka.
Japan}; and atropine sulfate (Minsheng Pharmaceuti-

Drugs

cal Factoty. Hangzbou. China .

ESV-induced Evans blue extravasation in heart
Hartley guinea pigs of either sex (n=121) weighing
3345 54 g were anesthetized with sodium pentobatrbi-
tal (30mg+kg™'. ip? and ventilated with a rodent ven-
rilator {DH-140, Medical Insirumenral Faclory of
Zhejiang Medical University. tidal volume 5 mL, 80
breaths *min~') via a tracheal cannula. Rilateral cer-
vical vagi were cur. and the disral ends were stunulac-
ed (10 Hz, 5 ms. 2 or 10 ¥. for 90 s) after iv pre-
lreatments; attopine (1 mg-kg™', 10 mint; Evans
blue (30 mg-kg™", 2 min); and ONO (0. 03 and 0.1

mg+kg™'+ 2 min) or solvent (5 4 ethanol in saline, 2

minl). Five min after ESY, the amimal was perfused
with 50 mL saline within 1 min. The extravasated
Evans blue in atrium and ventricle was exiracted and
measured ',

Effects of capsaicin and SP on Evans blue ex-
MAP

was measured via a lelt carotid arterial cannula by a

travasation and mean arterial pressure (MAP)

lransverse piezoresistive ptressure transducer (MPX
50DP, Motorola, USA ).
iv with capsaicin (0. 05 mg-kg™*), SP (1 pg kg™,

The animals wete injected
ot saline 10 min alter pretreaiment. Ten mn later,
the exiravasated Evans blue in the heart was rpea-
sured.

Statistical analysis Significance of difference
between groups was determined by r test, ANOVA,
ot Manon-Whitney u-test.

RESULTS

ESV enhanced Evans blue extravasation

in the atrum and ventricle of atropine-

ONO 0.03 and 0. 1
mg+kg™' iv inhibited ESV-induced increase of

pretreated guinea pigs.

Ewvans blue extravasation in the atrium and
ventricle when stimulated at 2 V. and 0.1 mg
- kg™!'. iv inhibited that in atrium at 10 V
i Tab 17.

Tab 1. Effects of ONO-1078 (ONO, 0-03, 0.1 mg
*kg™'. iv) on Evans blue extravasation increased by
electric stimulation of vagus \ESV. 10 Hz, S ms. 2 or
10V, For 90 s’ in the atrium and ventricle of guinea
pig. X®ts; ‘P>>0.05, °P<{0.05. “P<I0.01 vs con-
trol; “P<C0.05, 'P<C0. 01 vs ESV alone: 'P<C0.01
vz ESV (2 ¥,

Evans blue extravasarion

i tugig wet lissue)

Atrium Ventricle

Control & 8.4%3.8 3.411.8
ONO 0,03 mgrkg ' 6 10.443.9 3.54+21
0.1 mg kg™" 5 12.6x2.8 4.340.8

ESV (2 V) 10 1%.244.4° 6.2-2.3"
+ONO 0.03 mg-kg™! 7 13.0%+6 7 4.3z1.9
+ONO 0.1 mg-kg™ 7 11.444.2°  3.8+1.5%
ESV (10 V) 13 32.2x%.8" 10.1a 4
+ONO 0. 03 mg+kg™' 9 35.8+12.4° 10.14+4.
+ONO 0.1 mg-kg™ 7 17.742.8" §.3+1.5

ONO elicited a transient drop in MAP by
5 97 —15 % which rapidly returned to normal
Capsaicin {0. 05 mg
skg™', iv) and SP{(1 pg-kg™ ', iv) increased

levels within 2—5 min.

Evans blue extravasation and reduced MAP,
ONO 0.03 mg+kg !iv attenuated the dye ex-
travasation induced by capsaicin, not that by
SP (Tab 2). Capsaicin-evoked reduction of
MAP lasted within 5 min in ONO group. and
over 10 min in solvent group, however, ONO
did not alter the hypotensive responses to SP
(Fig 1),

DISCUSSION

In the atropine-pretreated guinea pigs,
ONO-1078 inhibited microvascular leakage in
the atrium and ventricle elicited by ESV. We
further observed the effects of ONO-1078 on

the cardiovascular responses to capsaicin
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Tab 2. Effects of ONO-1078 (ONO. 0.03 mg-kg ',

iv) on Evans hlue extravasation induced by capsaicin
<Cap. 0.05 mg-kg ', iv’ and substance P (SP. 1 pg
~kg~',iv) in the atrium and ventricle of guinea pig.
¥ts: "P>0.05. "P<C0.05, P<C0.01 vs control:
“P< 0. 05. "P<I0. 01 vs Cap.

Evans blue extravasation

n (pg/g wet tissue?

Atrium Ventricle
Control 7 7.5%13.9 2.7+1.9
ONO 0.03 mg-kg™' 7 8.7+4.4  3.2+1.8
Cap 0.05 mg-kg~' 10 34 948.8 13.115.5
ONQ—Cap g 22,.447.17 7.7x£2. 17
SP 1 pg-ke™’ 8 38.0+08.6 11.31+4. 4
ONO+SP 8 36.8x7.0° 10.64+4. 1

Cantrel

Mé¢an arterial preasurs ~ kPa

Time “mln

Fig 1. Effects of ONO-1078 (0.03 mg kg ', iv! on
the hypotensive response to capsalcin (0. 05 mg kg '.
iv) and substance P (1 pg kg™ ', iv) in guinea pigs.
(i) solvent; (@) ONO-1078. a—=7—10, ¥=*:.
P>>0.05. “P<I0.05. “P<I0.01vs control; “P<0.05
vy solvent.

and SP to clarify the mechanisms of its ef-

fects. Capsaicin promotes sensory neuropep-

tide release in many mammalian tissues includ-

.t.('I.J]

ing the hear » while SP is an agonist for

NK,; receptors that have been proven to be in-

volved leakage“!''.  This
study showed that both capsaicin and SP en-
hanced Evans blue extravasation in the heart.
and elicited a hypotensive response. The re-
sponses of capsaicin. not those of SP. were
attenuated by ONO-1078 (0. 03 mg kg™
It is likely that the effects of ONO-1078 on
the cardiovascular responses to capsaicin or
ESV may be mediated by inhibiting release of
sensory neuropeptides. not by directly block-
ing the postsynaptic effects of SP and related

in  microvascular

neuropepndes,

In the airways and skin microvascu-
latures. ONO-1078 selectively blocks the ef-
fects of LTC,. D.. and E,"”"*'. not these aof
LTB,. histamine, arachidonic acid and PGF;.
{Ono Pharmaceutical Co. personal communi-
cation. 1991).
vestigated whether the inhibition by ONO-
1078 of heart microvascular leakage and hy-

potensive response in this study are mediated

However, it remains to be in-

by specific antagonism of LT or by other ac-
On the other hand., why the agent had

a mild transient hypotensive action when given

tions,

intravenously is unclear.
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