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Relationship Between Substance P and Asthma

Yun-Xiao SHANG', Xiao-Hua HAN!, YunrWe CHENG?, SuQin ZHAO, KelLun WEI*

1. Department of Pediatrics, Second Affiliated Hospital, China Medical University, Shenyang 110004, China; 2.
Department of Pediatrics, Women and Children’ s Hospital , Ansan 114014, Liaoning, China

Abgtract : Objective To study the changesof substance P (SP) content in plasmaof asthmatic children and in the
blood , bronchoaveolar lavage fluid (BAL F) and lung tissues of asthmatic guinea pigs and SP mRNA expresson, and to
investigate the reationship between SP and asthma of children. Methods We determined the contents of plasma SP by
the method of immunoassay at the stage of acute attack and clinica remisson in 35 children with assthma. On the bas s of
asthma modd of guinea pigs, we examined the contents of SP in the blood, BALF and lurgs. The expresson of SP
mMRNA in lungs was examined by RT-PCR. Results At the gtage of acute attack , the leve of SP was higher than
that of the stage of dinica remisson and normal controls ( P <0.01) . At the stage of dinical remisdon, the difference
of SP contents was not obvious conpared with that of controls ( P > 0.05) . The SP content of severe asthmatic
children was higher than that of mild asthmatic children ( P <0.05) . In asthmatic guineapig groups, SP contentsin
the blood , BAL F and lungs were higher than those of norma ones ( P <0.01) , and the expresions of SP mRNA in
lungs were higher ( P <0.01) . In repeatedly attack group , the SP content of guinea pigs was higher than that of asthma
group ( P <0.05) , and the expresion of SP mRNA in lungs was d= higher ( P <0.01). Conclusions SP levels
increased in asthmatic children and asthmatic guinea pigs, and the expresson of SP mMRNA was ypo-regulated in the lungs
of asthmatic guinea pigs. They were postive rdated to the severity of asthma. S SP has close rdationship with asthma
and may play a role in the mechanism of asthma. [ Chin J Contemp Pediatr , 2003, 5(3) : 185 - 188]
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Bronchid asthma is a chronic inflammation of airway caused by many cels and cdlular eements.
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Recently , neurogenic inflammation in airway which
mediated by neuropeptide secreted by senry nerveis
being got attention!*!. Substance P(SP) isan impor-
tant senory neuropeptide leading to neurogenic in-
flammation in airway. There is now convincing evi-
dence that SP is an important neurotransmitters of
the non-cholinergic excitatory nerves and has a close
relationship with asthmal'?!. The aim of this study
was to explore the relationship between SP and asth-
matic children based on clinic and animal modd .

Materials and methods

Clinical materials

Thirty-five asthmatic children (18 cases of s
vere asthma and 17 cases of mild ashma) were en-
rolled in this study. Their age ranged from 7 months
to 12 years old. Among them, 16 cases were less
than 3 yearsold, and the rest were more than 3 years
old. All the patients had not recdved gucooortiocoid by
van or ord route 3 daysprior to adminigration. The conr
trol subjects (n=15) were hedthy children with no higo-
ry of athma, bronchiolitis and family hisory of ashma.
Animals

The guinea pigs were provided by China Medica
Univerdty. They were in the same genus, the same
age (1.5- 2.0 months) , the same body weight (250
- 275 g) and the same breeding conditions.
Coallection and disposal of clinical sample

In asthma group , 4.0 ml blood was collected at
the stage of acute attack and clinical remisson. Then
it was placed into a pre-colded tube containing 40 |
10% EDTA and 1 000 kIU Aprotinin. After cen
trif ugation (4 000 rpm) at 4
ma was sored at - 70

for 15 min, the plas
. The blood of control group
was oollected and digposed in the same way.
Detection of plasma SP

The plasma was acidified with 1% Trifluo-
roacetic acid( TFA) , and centrifugated at 4 for 20
min. The supernatant was purified by the pre-treated
SEP-pak Cig. Then it was washed with 1% TFA (3
ml) twice and 3 ml 60 % acetonitrile (in 1% TFA)
once. Huent was oollected and dried to powder in a
Iyophilizer. The powder was stored at - 70 to de

tect SP by radioi mmunoassay.
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Animal model

The mode was egtablished according to the
method discribed by Hutson!®!. The guinea pigs were
sendtized by exposure to aeroslized ovalbumin (1 %
wt/ vol in 0.9 % sterile sodium chloride) for 3 minon
theday 1, 4, 7; then the guinea pigs were exposd to
aeronlized 2 % ovalbumin for 5 minon the day 21 to
provoke asthma. 45 guinea pigs of the same conditions
were dividedinto 3 groups (n=15each) :  ashmagri-
ow, the animds were sndtized with the above menr
tioned ways; repeatedy attack of aghma, in this
group the animd s were exposed to aerosdlized 2 % ova bur
min every other day for 1 week &ter thefirg induction of
aghmaon the day 21; oontrol growp , the aerolized
ovabumin was replaced by NS.
Collection of bronchoalveolar lavage fluid( BAL F)

A derilized tube was inserted into trachea 20 -
24 hours dter the last exposure to ovabuminor NSin
three groups, then 6 ml NS was perf used dowly for 3
times After the BALF was drawn out, 1.0 ml
BAL F was placed into a pre-colded tube containing
1 000 kIU Aprotinin to wait for detection of SP. The
blood of guinea pigs was collected from carotid artery
and digposed as the dinic sample (see above) .
L ung tissues collection

We opened the thoracic cavity of the guinea
pigs, removed the lung tissue into a tube without
Rnase and stored the tissuesin liguid nitrogen.
Detection of SP in lung tissues

The lung tissues was cut into 1 x 1 mm sections
and put into 0.5 mol/L glacia acetic acid. They were
heated for 10 min in a water-bath box of 95
they were homogenized and neutralized with NaOH.
After centrifugation at 4 for 20 min, the super-
natant was stored at - 70 to detect SP. The pro-
tein quantity of the lung tissues was detected by the
methods of Coomasse Light Blue.
Detection of SP mRNA

Usng the method of RT-PCR to detect SP mR-
NA of lung tissues in al groups. Tota RNAS were
extracted usng TRIZOL reagent. 31| tota RNA
was taken to synthedze thefirst chain of cONA. The
amplified fragment of SP was 260 bp. The upstream
of the primmer (primer A) was 5'-ACCAA-
CACTTCA GAACCCAACC - 3’ , the down-stream

, then
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primer B was 5'-AACA GACCGTA GTACCACTCA-
3 . The reaction mixture included cDNA 4p1, dd
H,O 11.841,5 x buffer 541, dNTPS 2l , TagE
0.241, primer A and B each 1ul. The PCR was
oconducted asfollows: 94 3 min =94 40 s -56
1mn->72 1min 72 5 min. After 32 cycles, it
wasextended at 72 for 5 min. The TRIZOL was
provided by Promega company. TakaRa reverse tramr
cription kit was provided by TakaRa company. The
agarose gel electrophoress was used to detect the anmr
plified SP products. The dendty of bands was as
sesxd and the amount of SP mRNA was determined
according to the ratio tof3-actin.
Satistical analysis

Data were expressed as x = s. Statistica analy-
ss was performed with paired samples t test or inde-
pendent samples t test by SPSS 10. 0 oftware.

+

Results

The contents of plasma SP at the stage of attack and
clinical remission

The content of plasma SP at the stage of attack
was sgnificantly higher than that of clinical remisson
and control group [(160.41 + 54.04) pg/ml vs
(77.57 £ 31.16) pg/ ml, (160.41 +54.05) pg/ ml
vs (78.12+35.38) pg/ ml] ( P <0.01). No dgnifi-
cant differencein plasma SP between the dinicd remisson

Table 2 Contentsof SPin the blood, BAL F and lung tissues of different groups
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gtage and the control groups wasfound ( P >0.05) .
Comparisons of plasma SP in asthma children of dif-
ferent degreesand different stages

The content of plasma SP at the stage of acute
attack in severe asthma was dgnificantly higher than
that of the mild asthmatic children ( P <0.05). At
the stage of clinica remisdon, no sgnificant differ-
ence between plasma SP in severe and mild asthmatic
children wasfound. ( P >0.05). See Table 1.

Table 1 Comparionsof plasma SP contentsin asthmatic
children of different degrees and different stages

(x +s,pg m)
the stage of the stage of
Gowps acute attack clinica remisson
Mild asthma 17  137.08+30.18 68.94 + 26.56
Severe ashma 18 178.05+61.97 73.05+31.07
t 2.462 0.42
P <0.05 >0.05

The contents of SP in the blood, BAL Fand lung tis
sues of different groups

The contentsof SPin the blood, BAL F and lung
tissues in groups of asthma and repeadly attack of
asthma were dgnificantly higher than those in control
group ( P <0.01). In repeatedy attack group , they
were dgnificantly higher than those in asthma group
( P <0.05). See Table 2.

(x £s)

Groups n plasma SP (pg/ ml) BALF SP (pg/ ml) lung tissues SP (ng/ g)
Control 15 84.12+33.57 31.75+£21.15 42.30+11.50
Asthma 14 132.21 +£46.2° 89.66 + 39. 52° 78.3+15.60%

Repeatedly attack of asthma 13 245.18 £139. 22°

122.66 + 26. 45*° 148.10 + 101. 0*°

Note: a vs control group P <0.01; b vsashma group P <0.05

SP mRNA expression in the lung tissue of guinea pigs

SP mRNA expresson in the lung tissue of asth-
ma and repeatedly attack of asthma groups were dg-
nificantly higher than that in control group (0.99 +
0.02vs0.19+£0.05, 1.02+0.01 vs 0. 19 £0.05) ,
( P <0.01). In repeatedly attack group , it was Sg-
nificantly higher than that in asthma group (1.02 +
0.01vs0.99+0.02) , ( P <0.01). SP mRNA ex-

presson in the lung tissue of control group was weak.

Discussion

Bronchia asthmais a kind of chronic inflamma
tion of airways, whose mechanism is complex. Neu
rogenic inflammation of airways mediated by neu-
ropeptides may have a close relationship with asthma.

187 -



2003 6

SP (11 amino acid) isone of important media
torsof neurogenic inflammation in airways, which lo-
calizes in unmyelinated senory nerves (Cfibres) and
is known as senry neuropeptide. It isa o termed as
tachykinins because of its rgpid spasmogenic effect on
smooth muscle of airways*?!. SP immunoreactive
nervesin the airway have been found within the air-
way epitheium, submucus glands, airway smooth
muscle and surrounded blood vessels. There are much
evidences that SP has apotent effect on airway neuro-
genic inflammation , including smooth muscle contrac
tion, vadilatation and oedema, mucus secretion, in-
flammatory cell activation!* 2!,
expresson of adheson moleculeson vascular endothe

SP can increase the

lium and stimulate human T and B lymphocytes,
monocytes, eos nophils and fibroblasts. It can induce
TNFet mRNA expresson and TNFO secretion and
facilitate histamine
lavage cdls in both nonasthma coughers and cough
variant asthmaticg***®!.

that SP in the lung may take an important role in
7.8]

reeae from bronchoa veolar
More studies have found

bronchia hyperregpond veness

Our study showed that the content of plasma SP
at the stage of acute attack was dgnificantly higher
than those at the stage of clinica remisson and corr
trol group. At the stage of attack , plasma SP of s
vere asthma children was dgnificantly higher than
that of the mild asthmatic children. Our studies
showed that the contents of SP in the blood, BAL F
and lung tissue of asthmatic guinea pigs were sgnifi-
cantly higher than those of norma control , and the
SPin the group of repeatedly attack was the higest.
All these results were accordant with other overseas
studiesof adult’ sasthma. Tomaki’ s gudy showed that
SP content sgnificantly increased in induced gputum from
patients with athma. Where ashma was nmore svere,
SP was more higher. There was a negative rdationship
between SP content and FEV1/ Fv G9!,

Our further studies by the method of RT-PCR
showed that the expressonsof SP mRNA in the lung
tissue of asthmatic guinea pigs were ggnificantly
higher than that of control group , and the SPin re
peatedly attack group was the highest. These sug
gedted that the SP mMRNA expresson was up-regulat-
ed in athma, the elevated SP content may be related
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to the up-regulated SP mRNA.

All these confirmed that SP might have a close
relationship with asthma in children and play an im-
portant role in the pathogenessof asthma.

Barnes believed that neurogenic inflammation in
airways was involved in the mechanisms and symp-
toms of asthma, furthermore it may contribute and
amplify the inflammation in asthmatic airways %!,
Spina conddered that the chronic release of neuropep-
tidesin the airway wall might play an important role
in the activation of inflammatory and immune cells
which led to reconstruction of airway wall!™!. Thus,
further study of relationship between SP and asthma
may contribute to develop new drugsthat inhibit neu
rogenic inflammation of airways.
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