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Influence of epithelium removal on allergic contraction

of isolated tracheal smooth muscle
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ABSTRACT

preparations with epithelium removed were

Sensitized guinea pig tracheal

more sensitive to  acetylcholine, histamine
substance P, and barium chloride than those
EC., of them obtained
in the preparations with epithelium removed
dramatically decregsed to 1/6 — 1/30 s that
The am-

hrwdes of conte:nctinns of epithelium-removed

with epithelium intact.

obtaaned 1m epithelium intact onexs.

proparations jndieed hy antigen-antibody re-
wiwn prelectrie freld stimulation increased by
Wy =0 " gy the control,  These results
divated that the epithelivm had important
maodulative effects on the airwav, especially

on its allergic cantractions.
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Non-specific hyperreactivity of airway is a
characteristic feature of hronchial asthma and
is associated with damage to, or loss of. the
epithelial cells lining the airway" . The
epithelium influences the reactivity of many
bronchomotor agonists—~*.  Paotentiation of
cOnStrictor agonists was reported in the ah-
sence of epithelium'*’.  Non-spesific hyperre-
activity might be related to the loss of airway
epithelium .  But there was no direct evi-
dence showing that the epithelium also .had
modulative effects on the allergic contraction
of airway smooth muscle iz witro.  Here. we
studied whether the removal of epithelium in-

fluenced the reactivity of sensitized guinea pig
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tracheal smooth muscle to constrictor

HEL-
nists, antigen-antibody reaction. and electric
field stimulation (EFS) in order to reveal the

modulative effects on allergic contraction.
METHODS

tALCh

{His) were boughr from Sigma ; substance P LSP) and

Agents Acecylchohne and hwtanune
barium chloride (BaCl ) were bought from Shanglu
Iong Feng Bwchemical Reagent Plont and  Tiangin

Chemival Reagent Planc. respecuvelx.

Sensitization  Sixty guinea pigs. O, weiglone
183 + ¢ ¥ g were wenmdzed bv 12,7 " avalbamn
fvwd/volVin 0.0 " sahipe (00 L mleap and o). After

21 d. the animals were used 0 the following cxpen-
ment.

Epithelivm-removed preparattans  ERI' ) Tl
1) Sensinized
Adeer

the conncetive tissue and fa1 were remuoved the trachen

epithelium wos removed by 2 methods.

gUinea pigs were stunned and exsanguingied.

was cut longnudinolly opposite ¢he hand of ~mooth
miuscle.  One hall was kept meaer o~ comieod while che
epichelivm in the other hall was stripped of[ Ly gendwy
rubbing the lumen wirh a cottnn wool-tipped apoplicn-
tur.  Either the proximal or the distal part was weed
Sensitizenl

rondomly for epithelium  removal. 20

glinea pigs were put mto a 2l cm = 26 cnt - 20 clo

glass  container and  challenged by exposure o

aerosobized ovalbumin (6 ™ volsvel in oo v ' wpline?
for 5 muw i order to induce damage or loss of epitheli-
um hning the airways.  After & h. the sanie poowves-
Hiwro-

logical examunation was made 1o testify 1he epdibelinl

for tracheal preparatums was aeeomplished.
remuval- ERP and the control were cut i oo zig-se
fasbiem'” . The tissue was suspended n 5 ml Krehe
~olution passed with 95 % (.= 5 o 0, a1 47

After o

stabilizarion period of nver 1 b, drog effeces were ploc

and stretched with an smdal cension of 1 g

ted from cumuloove doses. The tensn changes were
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recorded by a force-displacement transducer connecred
to a 2-pen recarder (LM-14-224 made in Shanghai
Dahua Apparatus Factoryt.

Andgen-antibody reaction om ERP  After 50-min
stabllization period. 25 % (wol/vol’ ovalbumin in
. 9%% saline (5 ul? was added into the bath.

The ERP was stimu-

lated transmurally with platimum electrodes by a atim-

Electric Eield stimulation

ulator {DSC-F(G-1) at a supermaximal voltage (100
Hz, 1 ms. 30 s).

Statistical analysls All data were expressed as

Ts- Results were analyzed by ¢ test.
RESULTS
Histological observations showed that

most epithelial cells of sensitized guinea pig
tracheal preparations treated by either me-
chanical method or antigen challenge were
severely damaged or disappeared.

ACh, His. SP. and BaCl, induced a con-
traction of the preparation (Fig 1. The re-
activity of ERP 1o the contraclor agonists was
much higher us control (intact epithelium?.

d
o
o

7 6 &% 14 76 S & 3 2

Maxima! contraction/% (in probit scale)

8 7 § 6 4 8 8 7 6 S5 4 3
Concentration/—]g mol » L=!

Fig 1. Contraction of sensitized guinea pig tracheai
preparations in vitro after adminjstration of acetyl-
choiine . histamine , substance P, and BaCl,. =a-
Epithelium removed mechanicaiiy: b: Pre-trested with
antigen 48 h previousiy; ¢: Comtrol. n=8,

EC., of the constricior agonists ohtained
from ERP decreased to 1/6—1/30 ©s the con-
wirol (Tab 1)}.

Tab 1. Contraction ECy (nmol - L™'} of drugs ob-
tained in sensitized guinea pig tracheal preparation in

vifre. n=8, Xts. "P>0.05, "P<I0.05, "P<l0.91
¥s comtrol.
Pre-treated Epithelium
Drugs Comnrrol . . removed
with antigen .
mechanically
ACh 128+ 63 10Ey 4013
His 5 900941 901+ 241° 260 50°
5P 2 08071 7118 158+ 73
BaCl, 4 22441 142 277 £ 6% 78t14°

Antigen-antibody reaction (adding 25 ¥
ovalbumin 5 pl into 5 ml Krebs solution) 1o
the sensitized guinea pig tracheal preparaiions
induced a quick contraction lasting over 30
min. The contractile amplitudes of ERP were
50 % — 100 % greater than those of the con-
trol {Tab 27.

Tab 2. Coniractions (mg} of sensltilzed guinea plg
trachenl preparations induced by antigen-antibody re-
action (AAR) and eleciric field stimulation (E¥S) in
n=8, ¥x—s. "P>0.05. "P<<0.05. *P<I0.01
vs control.

vitro.

Epithelium
Groups Conrrol l:‘_reﬁtrealted removed
with antigen .
mechanically
AAR 419—=198 714+302° BBR +328°
EFS 368+ 162 8684 220° B2a272¢

Afrer electric field stimulation, the ten-
sion of the sensitized guinea pig tracheal
preparation was al first increased and then de-
creased rapidly. forming a sharp contraction
peak. The coniraction amplitudes of ERP
were over 100 % greated than those of the
conirol (n=8, P<Z0. 01. Tah 2).
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The present results showed that the reac-
tivity of sensitized puinea pig tracheal smooth
muscle with epithelial cells removed by me-
chanical method or antigen challenge to ACh.
His. 5P, and Ba(Cl, was much greater than
that of the control. indicating that antigen
challenge could induce a severe damage or loss
of tracheal epithelial cells, and that the exis-
tence of the epithelium inhibited the contrac-
tive effectx of rontrictor agonists on airway
smoath muscle.  The contraction amplitudes
of ERP induced by antigen-antibody reaction
increased 50 % — 100 Y wvs the control.
These results suggested that epithelium re-
moval not only induced an increase in reactivi-
ty of airway smooth muscle to constrictor ago-
nizts. but also play an important role in the
regulation of allergic airway smooth muscle

contraction. It strongly supported the hy-

vy mopoioents with ashmia.
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pothesis that non-specific hyperreactivity ofg’”';é-b /4

asthma might be related to the removal of air-
way epithelium" .

In our present experiment. the contrac-
tion amplitudes of epithelium-removed tra-
cheal smooth muscle induced by EFS were
over 2 times greater than those of the control.
This result was very difficult to explain with
the bar_rier theory'*', because the contractive
responses induced by EFS were of neurogenic
origen. The hyperreactivity of ERP might be
related to removal of the effecr of epithelium-

derived relaxing facror'®.
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