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Mediator difference in contractions between trachea and bronchus of
guinea pig induced by stimulation of C-fibers in vitro'
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ABSTRACT
guinea pig én vitro, electric field stimulation
(EFS) induced a rapid contraction (phase ID
followed by a long-lasting contraction (phase

In trachea and bronchus of

11). The pretreatments of chlorphenamine
(Ch1) 1  mol+L™? and disodium cromoglicate
(Cro) 10 pmol L ™" reduced the tracheal con-
traction of phase 1l from 49+ 23 mg and 34+
18 mg to 27+21 and 18412 mg, respectively.
The contractile responses of the tracheae to
increasing concentrations of substance P (SP)
0.1—3.0 pmol-L~! were reduced by the pre-
treatment of Cro 10 pmol +L7' (P < 0. Q1)
On the contrary, the contractile responses of
the bronchi were not inhibited by Cro or Chl
but were inhibited by pretreatment of atropine
1 pmol~L! from 61+ 36 mg 10 36+ 15 mg.
These results show that there are differemt
mechanisms in the EFS-induced contractions
between the trachea and bronchus; that differ-
ent mediators amplify the phase II contrac-
tions.
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The electric field stimulation (EFS) can
evoke 2 phasic contractions of smooth muscles
in the tracheae or bronchi of guinea pig in
witro. The phase II contraction was induced
by the release of neuropeptides from the cap-
salcin-sensitive
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fibers In the present study, we used the

EFS™ to find whether the neuropeptides from
C-fibers are involved in the different mediator
releases between the tracheae and bronchi.

MATERIALS AND METHODS

Hartley guinea pigs of either sex, weighing 0. 44
4+ 0. 07 kg, supplied by Experimentsl Animal Center
of Zhejiang Medical University. were stunned and
exsanguinated. The isolated tracheae and the main
bronchi suspended between 2 platinum ring electrodes
in a 10-ml argan bath contsining Krebs-Henseleit solu-
tian at 37 T end gassed with oxygen™ . The prepa-
rations were connected 1o force-displacement transduc-
ers for measurement of isometric tension. The tissues
were equlibrated for 80 min and under an initis) ten-
sion of 0.5 g, end washed with [resh solution every 20
min. Propranolol (3 pmol-L ') and indometacin (2
pmal-L ') were present in the physiological solution
during the whale experiment.

Rectangular pulses were delivered (ram a stimula-
tor (model 1JC-2, Shanghei). The stirmulation aof
EFS (48 V, 0.8 ms. 15 Hz. 15 s) were applied st an
interval of 30 min. The recorders are fram Shanghai
Dahua Factory {model XWT-264).

Indametacin and substance P {SP) were obtained
from Sigma Co. , prof®nolol was purchased from Bei-
jing Pharmaceutical Factorys chlorphenamine (Chl)
was from Shanghai 10th Pharmaceutical Factory. di-
sodivm cromoglicate (Cro) and atropine were pur-
chased (rom Shanghai ZIth Pharmaceutical Factory
and Changzhou Pharmaceutical Factory respectively.

The contractile tension of the sirway smaoth mus-
cles was expressed as mg (F + s). Differences be-
tween means were analysed by paired ¢ test or group ¢
test. '

RESULTS

EFS elicited a biphasic contractile re-


http://www.cqvip.com

BIBLID: ISSN 0253-9756

Acta Pharmacologica Sinica R #&EF i

1994 Sepsy 15 (5} « 437 -

sponse of tracheal and bronchial strips. The
first phasic contraction (phase I} of all the
tracheal and bronchial preparations were not
influenced by the pretreatment of Chl (P >
0.05) or Cro {(P>0.05). The phase II con-
traction of the trachea but not bronchus, was
reduced by the pretreatments of Chl 1 pmol
L 'and Cro 10 pmol-1.7'¢Tab 1).

Tab 1. Effects of the pretreaiment of Chl, Cro, and
atropine on the phase TN contraction by electric field
stimulation. ¥+s. “P>0.05, *P<d. 05, “P<0.01,
¥5 conirol.

Contractile tension of phase II (mg?

”
Control After pretreatment

Pretreated with chlorphenamine 1 gmol+L ™!
Tracheae 8§ 49+-23 27121
Bronchi 7 24438 2619

Pretreated with discdium cromoglicate 10 pmol«L ™!

Tracheze 10 34+18 18+12°
Bronchi 8 58429 594 22°
Pretreated with atropine 1 umolsL !

Tracheae 10 35415 37+19
Bronchi 4 61+ 36 36+15"

The pretreatment of atropine 1 pmol -L™!
abolished the phase I of the tracheal and
broncheal preparations (=19, F<I0.01),
which was induced by EFS. The phase IT of
the bronchus, but not trachea, was reduced
by the pretreatment of atropine (Tab 1).

The responses of the preparations to the
increasing concentrations SP were not altered
with repeated SP challenge (bronchi, n=4. FP
> 0.05; tracheae, =4, P>0.05). The
pretreattnents of Cro 10 prnol+L.7" reduced the
contractile responses to SP in the tracheae,
but not in the bronchi (Tab 2).

DISCUSSION

{1—4]
L]

As the results and previous reports
the releases of neuropeptides from C-fibers are
phase 1I contractions of
The treat-
ment of Chl and Cro did not influence the rest-

responsible for
smooth muscles of the airway.

ing tension of all preparations of the airway,
but they could reduce contractile phase II of
the tracheal preparations (Tab 1). SP. a
neuropeptide released from C-fibers, is a po-
tent activator of mast cell degranulation in
both rat and human skin®" and Cro {(1—100¢
prnol <L7') did not affect the release of SP-like
imtnunoreactivity content from C-fibers in rat
trachea™, however, the contractile responses
of the tracheae to increasing concentrations of
SP (0. 1—3. 0 pmol-L. 7'} were reduced by the
pretreatment of Cro (10 pmol+L7!) (Tab 2).
The EFS-induced contractile phase II of the
bronchial strips was dissimilar to the respons-
es of tracheae, which were not reduced by the
agents. These results suggested that the
neuropeptides (SP) released from the C-fibers
of guinea pig tracheae ( do not include

Tab 2. Contractions (mg) to substance P in the presence of Cro 10 pmol-L™"'. ¥+s. *P>>0. 05, "*P<0.05. P

< 01 vs control.

Contraction (rng).-"SuBstance P (umol-L"1)

Stri
th Group 0.1 0.3 1.0 3.0
Trachea Control 103129 169+ 41 2351442 265140
(n=5) Cre 72+ 41° 102+ 43° 15166° 172+ 79%
Brenchus Control 52116 g2+ 22 128422 1544233
(n=4)> Cro 50+18" 81+ 20" 126+21" 157+19°
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bronchi? could stimulate the mast cells to re-
lease histamine which amplified the phase II
contractile magnitude of the smooth muscles,
Atropine was able to reduce the responses
of EFS-induced phase IT of the bronchial strips
significantly , but did not inhibit EFS-induced
phase 1F of the tracheal preparations (Tab 1),
The results suggested that the neuropeptides
released by C-fibers in bronchi stimulated the
cholinergic nerves to release acetylcholine
which increased the contractile magnitude of
the phase 1I. Maybe the neuropeptides from
the C-fibers hetween the trachea and bronchus
could have different stimulations to the mast
cells and cholinergic endings.
These came to the conclusion that iere
are different contractile mechanisms of smooth
muscles between the tracheae and bronchi of
guinea pig when the sensory nervous C-fibers
are stimulated by EFS. Except the direct
contractile effect of the neuropeptides on
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acetylcholine (in bronchi) are involved in the
contractile responses of phase II to EFS re-
spectively.
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