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Inhibitory effect of tetrandrine on C fiber activation-induced
contractions in trachea and bronchus of guinea pig’

FANG Li-Ben, YANG Qiu-Huo, BIAN Ru-Lian

{ Department of Pharmacology, Zhefjiang Medical University . Hangzhou 310006, China)

AIM: To study the inhibitory effects of tet-
randrine {Tet) on an activation of the sensory
isolated trachea and
METHOD: The

electric field stimulation induced a phase 1

nervous (C fibers in

bronchus of guinea pig.

contraction of the preparations, which was
due to an activation of the C fifers. The ef-
fects of Tet on phase 1 contraction were ana-
RESULTS: Tet 0. 3—30 pmol-L

inhibited phase 1 coniractions in a concentra-

lyzed.

twon-dependent manner. That phase I con-
tractions inhibited by Tet 1 pmol-L ™! were 40
+ 38 % and 753122 % of control in tracheae
and bronchi respectively. After pretreatment
with chlorphenamine or atropine phase I con-
traction were still reduced by Tet 1 pmol-L™'.
inhibitory rates being 70+16 ¥ and 64416 %
of control. respectively. The contractile re-
sponses of the preparations to exogenous sub-
stance P. however, were unaffected by treat-
CONCLUSION :
Tet 1 pmol ~L 7! inhibits phase I contraction.

ment with Tet 1 pmol-L77,

related to the inhibition of local release of neu-

ropeptides from C fibers of guinea pig airway.
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The electric field stimulation (EFS)
evokes the release of transmitters from nerve
endings in the isolated trachea or bronchus sa
witro. inducing a rapid contraction (phase |
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contraction followed by a long-standing con-
traction {phase [ contraction) of the smooth
muscle'"¥'. The phase I contraction of air-
way smooth muscles is induced by the release
of neuropeptides, such as substance P (SP)
and neurckinins, from the capsaicin-sensitive
sensory nerves (ie. the C fibers)"'. The neu-
ropeptides have both direct and indirect con-
strictive effects on the smooth muscle of air-
way, stimulating the release of histamine from
mast cells (in trachea) or of acetylcholine
from cholinergic endings (in bronchus) in
guinea pig'”. Tetrandrine (Tet), a calcium
channel blocker extracted from Chinese herb
(Stephania tetrandra S Moore). relaxes the
smooth muscle of blood vessels directly™,
and inhibits the contractile actions of smooth
muscle of the airway as well as the release of
histamine from the mast cell***. A drug that
inhibits the release of neuropeptides from sen-
sory nerves or prevents the activation of air-
way C fibers may be beneficial to the treat-

4.%1

ment of asthma™?*. In this experiment we

want to know whether an inhibitory effect of
Tet is involved in the activation of C fibers in

guinea pig alrway.
MATERIALS AND METHODS

Hartley guinea pigs (n=18) of either sex, weigh-
ing 360+ 70 g, supplied by the Experimental Animal
Center of Zhejiang Medical University. were stunned
and exsanguinated. The jsolated tracheae and the main
bronchi suspended between Z platinum ring electrodes
i a 10-mL organ bath contaimng Krebs-Henseleit so-
lution were connected to a force-displacement trans-
ducer for measurement of 1sometric tension®'. The tis-
sues were equilibrated for 600 nun under an initial ten-
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sion of 1.5 g+ and washed with fresh solurion every 200
min. Propranelel (3 pmol-L7') and indometacin (2 —
3 pmeol-L "' were added 1n the physiclagical solution.

EFS (48 V., 15 Hz. 0. 8 mus pulse width, trains of
15 s duration) were applied at an mterval of 3¢ min.

Tet was obtained from Jinhua Pharmaceutical
Factory. Zhejiang; SP and indometacin, {rom Sigma.

Phase I contraction tension was expressed as mg
(¥ —s). Differences hetween means were analyzed hy
paired ¢ tesr and group ¢ test.

The experiment included: 1} Escalating concen-
trations of Tet inhibited phase @ contration: 2} Tet
<3 pmol-L7! effacied phase U contractions with pre-
treatment of H,-receptor or M-receptor antagonists;
3) Tet <3 pmol-L 7! eflected the airway contractions

.

induced by escalating concentrarions of SP.
RESULTS

When the tracheae or bronchi were stimu-
lated by EFS. phase 1 and phase 1 contrac-
tions occurred, Escalating concentrations of
Tet (0. 3—30 wmol-L™") inhibited phase I
tracheae (P < 0, 01) and

contraction of

contractions of the airway smooth muscle
{Tab 21,

Tab 2. C fiber stimulation-induced contraction of
tracheae (- chlorphenamine 1 ymol-L™') or broachi
{+ atropine 1 ymol -L~'), after tetrandrine 1 pmeol

LY *P<C0.05. *P<¢.01 vs control.
Control  Treatment with tetrandrine
m™g mg %¢ of control
Tracheae 8 69142 504 34" 704 16°
Bronchi 5 57428 37420 64 16°

Exogenous SP 0. 3— 3 pmel:L ™" induced
of the rtrachea and bronchus
preparations obvicusly. with
Tet 1 pmeol L7 did not effect the contraction
induced by exogenous SP (P>0. 05, Tab 3).

contractions
Pretreatment

Tab 3. Substance P indoced contraction (mg) of tra-
cheae or bronchi. which were not affected by tetram-
drine 1 pmol-L'. *P>>{. 05 vs control.

Substance P/umol-L™!

bronchi (P < 0. 01} in & concentration- 0.3 1.0 3.0
dependent manner {Tab 1},
Aft ting the (rachea with an H Tracheae
er treating Ihe lrachea wi n e Control 4 137435 20868 224475
recepior antagonist, chlorphenamine (Chl) 1 Tet 4 115116 192116 283414
pmol *1.7', or treating the bronchus with an Bronchi
M-receptor antagonist, atropine (Atr) 1 umol Control 8 76120 138423 165+ 26
eceptor gomist» atropine tALr) 1 u Tet 6 7548  l43+8 177+l
*L7'. Tet 1 wmol-L ™" still inhibited phase 1
Tahb 1. Phase II contraction by EFS after tetrandrine 0. 3—230 pmo)-L™".
*F>r0.05, “P<<0.05, “P<70.01 vs control. -
Tetrandrine /umol~L ™'
O .3 1.n 3.0 10 an
Tracheae
n 16 13 11 13 13 13
mg 48417 2941y 214 2¥F 1231 =l bin S5=5
] — 63+21 40+ 38 24423 17431 11+24
Bronchi .
" 11 g 11 11 11 8
mg 5114 481 14" 37+14° 351+1s" 31+16° 174 15°
v - 87+18 Tat Az 73431 624-37 32428
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DISCUSSION

While the preparations of guinea pig air-
way were stimulated by EFS, the local release
of neuropeptides (eg. SP) from the C-fibers
induced a long-standing contraction of the
smooth muscles (phase I contraction). The
responses were similar to those in previous re-
ports*'~*, Tet inhibited phase II contraction
of the preparations in a concentration-
dependent manner. It could be a directly in-
hibitory effect on the smooth muscle, because
Tet relaxed the smooth muscle of blood ves-
sels and trachea in dog (Z>10 pmol-L7') or in
guinea pig (>3 pmol-L™") in a higher concen-
tration't%", Qur results showed that there was
an obviously inhibitory effect on phase 1I con-
traction when the cocentractions of Tet were
<3 umol-L™", It suggested that the inhibito-
ty effect of Tet 0. 3—1 pmol-L"! on the air-
way smooth muscle was not a directly in-
hibitory one. It could be that other inhibitory
mechanisms were involved.

Qur previous experiments suggested that
histamine released from mast cells in trachea,
or acetylcholine in bronchus increased phase 11
contraction of the preparation respectively™™.
However. phase 11 contractions-of the tracheal
preparation pretreated with an H,-receptor an-
tagonist and the bronchial preparation pre-
treated with an M-receptor antagonist were
still inhibited by Tet. The concentration of
Tet used (1 pmol+L.7') was much lower than
that reported (250 pmol +L™") for inhibiting
the release of histamine from mast cells™', It
was presumed that inhibitory effects of Tet 1
pmol «+ L' on phase 11 contraciton did not in-
clude a release of histamine or acetylcholine,

SP is a neuropeptide existing in the C
fiber of guinea pig airway. Exogenous SP in-
duced a contraction of tracheal and bronchial
concentration-dependent

?%1'2%4

preparations in a

manner. The lower-concentration of Tet 1
pmo!l - L.7! did not show inhibitory effects on
the contraction induced by the exogenous SP.
It was further shown that the effect of Tet (I
pmol « L7!) inhibited phase 1I contractions is
not a direct one on the smooth muscle contrac-
tion.

These came to the conclusion that the
lower-concentration of Tet (1 pmaol-L 1) is
effective against phase II contraction. the re-
sults suggested that one of the actions of Tet
is related to the inhibition of local release of
neuropeptides from the C fibers in guinea pig

airway.
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shape of rat

(Department of Pharmacelfogy

Institute of Materia Medica. Chinese Academy of Medical Sciences. Beijing 100050, China)

AIM: To study the regulatory effect of
Schisanhenol (Sal} on function of rat mneu-
trophils., RESULTS: It was found that Sal
(1« 10, and 100 pmol « L™'} inhibited neu-
trophil activities such as chemotaxis. phago-
cytosts, and superoxide anion production in
witro in a cohcentraticn-dependent manner.
Changes of surface morphology of neutrophils
were observed by scanning electron micro-
scopy. showing that the ruffles and pseu-
dopods on neutrophil surface increased under
the stimulation by chemotactic peptide N-
formyl-Met-Leu-Phe (FMLP}. When pre-
treated with Sal 100 pmol-L™!, the ruffles and
pseudopods disappeared and the surface he-
came smooth. Sal 100 pmol+L.7! decreased the
cytosolic calcium concentration of neutrophils

! Project supported by che Mational Natural Science Founda-
fion of China (N 381702325 and HUD Ying-Dong Education
Faundatian.
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and increased the intracellular cAMP level.
CONCLUSION: These data suggested that
Sal could inhibit the function of rat neu-
trophils through affecting the cytosolic free
calcium and cAMP level besides its anti-

oxidant activity.

KEY WORDS schisanhenel; neutrophils;
chemeotaxis; phagocytosis;

AMP; cyclic GMP

calcium;  cyelic

Schisanhenecl {Sal) isolated from Schizan-
drae rubriflora has many pharmacological ac-
tions, such as antioxidant activity. induction
of liver microsomal cytochrome p-450. protec-
tive action against CCl,-. alcohol-. and D-
In the

{)>-galactosamine-induced liver injury, there

galactosamine-induced liver injury-'=%,

was infiltration of  neutrophils  and
The parallel

occurrence of both neutrophil degradation and

macrophages in the liver tissue® .
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