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Effect of glucocorticoid on substance P
content and mRNA expression in lungs of
guinea pigs with asthma

Yun-Xiao SHANG', Yan WANG?, Xiao-Hua HAN®, Shu-Qin ZHAO', KeLun WEI*

1. Department of Pediatrics, Second Affiliated Hospital , China Medical University, Shenyang 110004, China; 2
Department of Internal Medicine, Shenyang 739 Hospitial, Shenyang 110034, China

Abgract :  Objective Substance P (SP) isanimportant transmitter of non-cholinergic excitatory nervesin the lung
and can cause neurogenic inflammation in the airway of asthma. It is not know whether inhadation of glucocorticoids
(GCs can decrease the SP contentsin lungs. Thispaper ams at studying the efect and molecule mechanism of GCson
the SPlevd. Methods Thirty guineapigs were used to establish asthma modds and were randomly asigned into a GCs
treated asthma group and an Asthma group without treatment (n=15 each). The GCstreated asthma group received the
beclomet hasone dipropionate (BDP) aerolized olution on the day before asthmarinducement , on the day of inducement
and 24 hrs ater inducement. The SP contentsin theplasma, brorchoaveolar lavage fluid (BAL F) and lung tissues were
detected by radioimmunoassay and the SP mMRNA expresson in the lung tissues was assayed by RT- PCR technique 24 hrs
ater athmainducement. Ffteen norma guinea pigs, which inhaled norma sline, were used as the Norma control
group. Results The SP contentsin theplasma, BAL F and lung tissues (122 + 46 pg/ ml, 90+ 39 pg/ ml , 78 + 15 pg/ g)
in the Asthma group without treatment were sgnificantly higher than those of the Normal control group (84 +33 pg/ ml,
32+21) pg/ ml, and 42+ 12 pg/ g repectivdy) and the GCstreated asthma group (50 + 13 pg/ ml , 47 + 20 pg/ ml and
40 + 13 pg/ g regectivdy) (al P <0.01). Theplasma SP content in the GCstreated asthma group was lower than that
of the Norma control group ( P <0.05) , while the BAL F and lung tissue SP contents did not differ from the Normal
control group. The SP mRNA expresdon in the lung tissues in the Asthma group without treatment (1.0 +0.02) was
dgnificantly higher than that of the Normal Control group (0.2 +0.05) and the GCstreated asthma group (0.3 +0. 06)
( both P <0.01) , and no sgnificant difference wasfound between the GCstreated asthma group and the Norma control
group. Conclusions Qucocorticoid can sgnificantly dowrrregulate SP mMRNA expresion and decrease the SP contentsin
plsma, BAL F and lung tissues in asthmatic guinea pigs.
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Bronchia asthma is a chronic inflammatory dis
order of the airwaysin which involves in many cels
and cdlular eements. Recently, the neurogenic in-
flammation in airways, which is mediated by senory
neuropeptides secreted by senory nerves, has attract-
ed close attention!*!. Substance P (SP) , an impor-
tant transmitter of norrcholinergic excitatory nerves
in the lung, is an important sensory neuropeptides
causng airway neurogenic inflammationt*?!. It was
found that the plasma SP levelsof the asthmatic chil-
dren and the blood, BAL F and lung tissue SP levels
and lung tissue SP mMRNA expresson of the asthmatic
guinea pigs were dgnificantly higher than those of the
normal controls, and there were a close relationship
between SP and asthmal®!. Therefore, it isimportant
to control airway neurogenic inflammation by decreas
ing SPlevel. Quoocortiooids (GCs) are cond dered to
be the firg line drug in controlling airway inflamma
tionin asthma. The mechanisms by which the GCs
take effect on asthma are complicated and unclear. It
is not known whether inhalation of GCs can decrease
the SP contentsin lungs. Thispaper aimsat studying
the effect and molecular mechanism of GCson the SP
level.

Materials and methods

Animalsand grouping

Forty-five guinea pigsprovided by China Medical
Univerdty weighing 250 - 275 g were used in this
study. Thirty were used to establish an asthma model
acoording to the method described by Huton'®! and
were randomly asigned into an Asthma group with-
out any treatment and a GCstreated ashma group (n
=15 each). The remainder served as the Normal
control group. The guinea pigs were senstized by ex-
posure to aerosolized ovalbumin [1 % wt/ vol in 0.9 %
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norma saline (NS)] for 3 minutes on the 1st, 4th
and 7th days and were then exposed to aerosolized
2 % ovabumin for 5 minutes on the 21 day which
resulted in an ashmaattack. The animasin the Nor-
mal control group received aerolized NS. The GCs
treated group inhaled Beclomethasone dipropionate
(BDP, provided by Shanghai Ingtitute Materia Medi-
ca aerolized olution by mask (1 mg/ml, 5 min
per time, and twice a day with an interval of 10- 12
hrs) on the day before asthmainducement , on the
day of inducement and 24 hours &ter inducement.
The animals were anatomized 24 hours ater induce
ment.

Collection of bronchoalveolar lavage fluid ( BAL F)

A serilized tube was inserted into the trachea
and then 6 ml NSwasperfused dowly for 3 times and
was reserved for 3 minutes. After the BALF was
drawnout, 1.0 ml of BAL F was placed into a pre-
oooled tube containing 1 000 KIU of Aprotinin.
Collection of plasma

The sample of 4 ml blood was collected from
carotid artery and placed into a pre-colded tube con
taining 400 | of 10 % EDTA and 1 500 KIU of Apro-
tinin. After being centrifuged (4 000 rpm/ min) at
4
environment of - 70
Collection of lung tissues

The thoracic cavity of the guinea pigs was
opened and then the lung tissue was removed and
placed into a tube without Rnase and stored in liquid
nitrogen.

Detection of the SP content in plasma and BAL F

The plasma and BAL F were acidified with 1%
trifluoroacetic acid (TFA) and centrifuged at 4
20 minutes. The supernatant was purified by SEP
pak Cig. Then it was dowly washed with 3 ml 1 %
TFA twice and 3 ml 60 % Acetonitrile (in 1% TFA)

for 15 minutes, the plasma was preserved at an

for

. 20 -



6 1
2004 2

ChinJ Contenp Pediatr

Vol.6 No.1
Feb. 2004

once. The euant was collected into apolystyrene tube
and dried to powder in alyophilization and kept at an
environment of - 70
Detection of the SP content in lung tissues

The lung tissues were cut into 1 mm x 1 mm sec-
tionsand put into 0.5 mol/ L glacia acetic acid. They
were boiled for 10 minutes in a water-bath box of
95 and then they were homogenized and neutraized
with NaOH. After being centrifuged at 4 for 15
minutes, the supernatant was stored at an environ
ment of - 70
sues was detected by the methods of Coomasde Light
Blue.
Detection of SP mRNA

SP mRNA in lung tissues was detected usng the
method of RT-PCR. After tota RNAswere extracted
usng TRIZOL reagent , 34 | total RNAswas taken to
synthedze thefirst chain of cDNA. The amplify frag-
ment of SP was 260 bp. The upstream of the primer
(primer A) was 5 -ACCAACACTTCA GAACCCAA
CC-3 and the down stream primer B was 5" -AACA-
GACCGTAGTACCACTCA-3'. The reaction mix-
ture included cDNA 4p 1, dd H,O 11.8p 1,5 x buffer
5ul ,dNTPS2u | ,TagE 0.2p |, primerA and B each
1pl. The PCR was conducted asfollowings: 94 3
min -94 40s-556 1mn-72 1mn-72 5
min. After 32 cycles, it was extended at 72 for 5
minutes. The agarose gd electrophoreds was used to
detect the amplified SP products. The dendty of
bands were assessed and the amount of SP mRNA
was determined as a ratio toB-actin. The TRIZOL
was provided by the Promega Company. TakaRa re-
verse transcription kit was provided by the TakaRa
Company.
Satistical analysis

Data were expressed as x = s. Statistical anay-
ds was performed with independent samples t test by
SPSS 10. 0 oftware.

. The protein quantity of thelung tis

+

Results

Effect of inhalation of BDP aerosolized solution on
the SP content

The SP contentsin the plasma, BAL F and lung
tissuesin the Asthma group without treatment were

dgnificantly higher than those of the Normal control
group and the GCstreated asthma group ( P <
0.01). The plasma SP content in the GCstreated
asthma group was dgnificantly lower than that of the
Normal control group ( P < 0.05) and the BALF
and lung tissue SP contents did not differ from the
Normal control group.

Table 1 Comparion of SP contentsinplasma,
BAL F and lung tissues of the three groups
(n=15, x £ s)

plasma SP BAL F SP lung tissues SP
Group
(pg/ mi) (pg/ mi) (pg/ 9)
Norma control 84 +33 32+21 42+12
Asthma without treatment122 + 462 90 +39°% 78 + 152
GCstreated athma 50 +13°¢ 47 +20° 40+13°

Note: a vsthe Normd Control group P <0.01; b vsthe Normad
Control group P <0.05; c vs the Ashma group without
treatment P <0.01

Comparison of SP mRNA expression in the lung tis
sue of the three groups

The SP mRNA expresson in the Asthma group
without treatment (1.0 + 0.02) was dgnificantly
higher than that of the Norma Contra group (0.2 %
0.05) and the GCstreated Ashma group (0.3 %
0.06) ( P <0.01). No dgnificant difference was
found between the Norma Control group and the
GCstreated group.

Discussion

SP, containing 11 amino acid, is one of impor-
tant sensory neuropeptides in the lung. It has been
confirmed that SP plays rolesin incread ng vasdilatar
tion and secretion of airway mucus, promoting activer
tion, migration and degranulation of eosnophils, in-
ducing histamine and many other inflammatory medi-
ators release, congricting bronchia muscles and in-
creasng airway hyperactivity!*™ ®. Therefore, it is
congdered to be closly related to airway neurogenic
inflammation in asthma. Airway neurogenic inflam-
mation caused by neuropeptides from sensory nerves
may amplify the inflammation caused by other factors
and deteriorate airway chronic inflammation and air-
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way hyperactivity in asthmatic airways[10 1 Jood?!
reported that inflammatory cells such as
eod nophils, macrophages, lymphocytes, and dendrit-
ic cels can produce the tachykinin SP and immune
stimulation can promote production and secretion of
SP.

It isnot known what inhibitsthe synthessor re-

has

lease of SP and whether or not inhaation of GCs can
decrease the SP content. In this study , it was found
that the SP contents in the plasma, BAL F and lung
tissuesin the GCstreated asthma group were dgnifi-
cantly lower than those of the Asthma group without
treatment , and there were no differences in the SP
ocontents in the BAL F and lung tissues between the
Norma Control group and the GCstreated group.
This suggested that inhaation of BDP can decrease
the SP contentsin the plasma, BAL F and lung tissues
of guinea pigs with asthma. This study suggested
that one of the mechanismsof GCsin the treatment of
asthma was by decreasng synthessor reease of SP.
In order to make afurther study on the molecule
mechanism that GCs decrease the SP content , the SP
MRNA expresson in lung tissues was investigated by
the method of RT-PCR. It was shown that the SP
MRNA expresson in the GCstreated asthma group
was dgnificantly lower than that of the Asthma group
without treatment and no difference was found be
tween the GCstreated asthma and the Normal control
groups. This confirmed that GCs can ggnificantly
downrregulate SP mMRNA expresson and result in a
decreaze of the SP contents in plasma, BAL F and
lung tissues of asthmatic guinea pigs, which provided
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a theoretical evidence that inhaation of GCs was €f-
fective in treating asthma.
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