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Distributions of airway cholinergic
nerves in animal models of asthma
induced by respiratory syncytial virus
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[ Abstract] AIM: To study the neuromechanism of respiratory
syncytial virus ( RSV ) infection-induced asthma by measuring
airway responsiveness ( AR) and cholinergic nerve distributions in
airway smooth muscle in asthmatic guinea pigs produced by RSV.
METHODS: Guinea pigs (rn =34) were randomly divided into 4
groups: Hep-2/NS group (rn =9), RSV/NS group (n=9),
Hep-2/OVA group (n =8) and RSV/OVA group (n =8).
Hep-2 and RSV were given in the form of nose drops and NS
( normal saline) and OVA (ovalbumin) were inspired in gas. On
day 21 after infection, we tested AR, counted eosinophils in
tracheal mucosa and submucosa and positive cholinergic fibers in
smooth muscle by immunochemistry. RESULTS: Intra-airway
pressure (IP) of RSV/NS group had no significant difference from
that of Hep-2/NS group (P > 0. 05), but IP of Hep-2/OVA
group was much higher than those of Hep-2/NS and RSV/NS
groups ( both P <0.05) , and IP of RSV/OVA group was higher
than that of Hep-2/OVA group (P <0.01). Eosinophils: There
was no significant difference between Hep-2/NS and RSV/NS
groups (P >0.05), but Hep-2/OVA group was much higher than
Hep-2/NS group and RSV/NS group (both P < 0. 05), and
RSV/OVA group was much higher than Hep-2/0OVA group (P <
0.01). Positive cholinergic fibers in smooth muscle; There was
no significant difference between Hep-2/NS group and RSV/NS
group { P >0.05), and Hep-2/OVA group was higher than Hep-
2/NS group and RSV/NS group (both P <0.01), but there was
no significant difference between Hep-2/OVA group and RSV/
OVA group (P >0.05). CONCLUSION: (D RSV infection could
enhance OVA-induced airway hyperresponsiveness; @ OVA could
increase the expression of positive cholinergic fibers in smooth

muscle in airway, but RSV had no significant impact on it.
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Bl5r g 4 4 :Hep2 T & + £ FRELK (NS) F 4L (Hep2/NS)
#1 RSV #% & + NS £k (RSV/NS) £, Hep-2 755 + WHI
FE(OVA)E 4L (Hep-2/OVA) 41F1 RSV & + OVA Bk
(RSV/0OVA) #,H = Hep-2/NS 41 #1 RSV/NS #3#14 9 A,
Hep-2/OVA #1 RSV/OVA #3144 8 2, Ll Hep-2/NS 4 Jyxf
A, R E M SRS ER MY, THRSERERA
KT MR YR A (Eos ) L ATRRBE REMI R4 R S E 4L 30T
BAMAERE. R SEARKES(IP); RSV/NS 415 Hep-
2/NS HZ [ ZRIGHH¥FEX(P>0.05) Hep-2/OVA 4 IP
B & & T Hep-2/NS 41 A1 RSV/NS 4 (P # <0.05), RSV/
OVA # IP Bi & F Hep-2/OVA # (P <0.01) ;Eos; Hep-2/
NS 415 RSV/NS H2Z W] Z R L it # B X (P >0.05),Hep-
2/0VA 4% F Hep-2/NS 41 #1 RSV/NS 4 (P # <0.05),
RSV/OVA 48] 7 F Hep2/OVA 4 (P <0.01); E B ALE
F NORARE PATE 2 45 4) 75 : RSV/NS #55 Hep-2/NS 4 £ 5
EHIFRL(P>0.05) ,Hep2/OVA i I AR B EHYI R
B F Hep-2/NS 201 RSV/NS 4 (P <0.01) ,{H RSV/OVA #
5 Hep2/OVA I Z M ZEREFH B (P >0.05). &it:
® RSV BRI Al{E i OVA SEM KR AHR K 4;@ OVA 7
SESE VR VZ R REPA Y 4T 4 5 A 38 42, {0 RSV 3 Ho3¥
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1 #EMAE=E

1.1 o8 HEHEER 34 R &R 250 ~300 g (H
I FEE LR Y R0 E) ;RSV Long #k A
A Hep2 M (TAHEER LB LR EEY) ; RPMI
1640( 3£ H GIBCO A #]) ;4 MmE (HRNREEY
TRAEMRAHR); OVA,II & (EHE Sigma A H);
ChAT X £& (3 E Chemicon 24 H] ) ; #8 75 I 41 f 4y
BHLIYR -I(TFEFZHBERGERAAE) ; —H
AR HREE KD T) ; iR pL(H#
LERRZERZENELR ).

1.2 H&k

1.2.1 #m&3&5H RSV EFM T Hep-2 B4lffUZ, LA
420 g/L B4k I 3 i RPMI 1640 3% 3, 37°C,
50 mL/L CO, J¥8 fERE 75% Li_E B4 E k5.
IWCAE SRS, 1K 5 A 7 B B 4 i, 4°C 4% 44 F 85,0510 000
g, 10 min, t4E 3%, 530 E 4 43, -20CHREEH.
1.2.2 $HhoaBHik 34 LRV 0 4 4.
Hep2 £ + 4 B L /K ( normal saline, NS) F 4k,
(Hep-2/NS) #41,RSV % & + NS 4L (RSV/NS) 4,
Hep-2 {8 + OVA ZF 4k (Hep2/0VA) #41#1 RSV i
8 +OVA E4k (RSV/OVA) 4, H Hep-2/NS Hl
RSV/NS 431414 9 H,Hep-2/0VA Hl RSV/OVA 4
% 8 R, LA Hep-2/NS HE N XA, Z MW A
WRME T 45 F Hep-2 40 M 3% 37 W 5 RSV B ¥ 250 mL
WEBALE2 AHEFRRMR 1K £7 HFHES
F 1 g/mL OVA 5# NS BRE/LE A , K 30 min,
gk 2 wk. 454 H4HL Hep-2/NS #41 f1 RSV/NS 4K
M1 R, CEENESSES, TE &G TRIHAS , B
BRI T Hep-2 4, WAL A AS L H AL

1.2.3 H##ER pH&ER BREGE2] H,KBUSE
$3H 1.8 g/kg BEETEST RS, SEEE, —IMIFLEE
EiERE% , 2 BERIEFRPE R ERNE S (in-
tra-airway pressure, IP) ( emH,0, 1 emH,0 =0. 1
kPa) , 5 —MiEEHYIFRI. SPEE . F<E 10
mL/kg, 5% :60 K/ min, it 3 IP. FHMCR 1k i S 4 v
BRI K EMEL 1 em, 53, B9, B A A
PIdRst, imim B TR EK L, 2B 2
BOT B S 2 ~25 Hz, fkob $E B 0. 20 ms, 8 10
V, BRI AT R 60 s, A KT B 2 min. 45-F 58 R
J5i0F 1P A8k,

1.2.4 mEFRE ZIHEKFH, FANBTHFELEL
H, AR KBE T ot , RESE MM % M 40 g/L

AR WEE,24 h 5L 300 o/L R s L B 2,
WHEERNCHE EAMESEY N, FE 16 pn, B K
FH)5 , BH4T HE e 5,400 x 8% T REHLE 10 8
BY PP ARSI, R T 40 B8R Eos WBCE,
HHESUEEH (A RE).

1.2.5 fessei 25 @A HEHALIE ChAT A
Fl & RRELTFELT. YR LA PBS Bk, 100 ¢/L
EF4EMEFERBE 15 min, F45 ChAT (1:1000)
BE ACHH, BTV REMETFERBF4 LR85
F 1:200 B9 A,B IR G E 2 h, B /)5 H DAB #H4TH
&R 10 min, PBS ¥k, Z BB EBK, —HEE
B,DPX &t . Bitkx AL TFHEARBRAE —
P, HAERE. USES XAASE TS ,400 x
YeEE T EMRT , BEHLERRL 10 NS, Wl & 5 LB
TRt E (R/RE).

Guit#Eab . KA SPSS 10. 0 4i it A4 AT
ot , AR LBCRHBR R H E 28 K& LSD-t K
% AR EZAFE, REBRMBER. P<0.05 4%
REFI¥EXL.

2 &R

2.1 BRER ZRSVEANKRESE3IHS
BT, REA LR R EEV WY, i
HAGHKER NS T MBI HRR AR SR
T Hep-2 1% 841 FK BTG S8 PP W 38 5 6 R R, B 4
LS R BN A0 S LB 4 R th TE B B4k

22 SERMETE ATHENMESAIPHE
PRRMHBIIERS. Hep-2/NS 4171 RSV/NS 42 A
RIGIHEE X (P >0.05),Hep-2/OVA 4 IP & F
Hep-2/NS 201 RSV/NS 41 (P 3 <0.05) ,3&/R OVA
FALRA T BB RN PR, RSV/OVA 41 1P B
BT Hep2/OVA 44(P <0.01) , #R RSV R4
T OVA Bb, TR BKSGER RN (B 1).

1205 . HepuNS#Hl @ :RSV/NSHI

100 A :Hep-2/OVA4l M :RSV/OVA AL b

80t
60

40 F

AU A (emH20)

201
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*P <0.05 vs Hep-2/NS #f1 RSV/NS 41;°P <0.01 vs Hep-2/OVA #.
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[XBR] ek A, ok EN AN PH
[hES] R459.5 [ STHk#RiINAL] B

1 M&HFE

L1 %  FRBx 2000-05/2006-11 K F Ifil ¥ ¥ i (HP) fin ifi
WEN (HD)WIFEREAVBPEREIL37(F 11,2 26)
B, 4F i 18 ~ 53 (W19 35) . WA RE DA BB
AYBERG D HLHRE. BEBEREREA 28 6, 5
ABE9 6, ¥ 0 R, IREZFHSE M K2 ~48 h. Hp¥x
BB EE 9 4, B ewk 13 B, AL SRR 8 B, BGRB 2 B, IR
BAHUBEPES B, hIERIMHEX 26 4, K 21 4,05
WL 3EUR 12 4], & 17 ), DU R 17 4], 43 i 2 1, i
WG 29 B, 0032 4 4, B 3235 5 4], IV JEL B R A S
10 ~342 p/L.
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METHRGEE 2B, RE, S0, LR RFESEm (5%
ABEGCERCAEERN)  MBTRETLERE TR
HAEMOBEIPSE580RT. ZRERRERENBERTT
HP + HD [ IR EHAL T B69T . (EFAB'E R YTS-160, FE 1T 2%
24 FB-130A, FMTHL & 5 AK-100 &), HUpesh Bk i iE & #
ok 2 0 B K B OB A R T MM B SR AT IRYT 1.5
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WA HTE 150 ~200 mL/min. HITHIFHITHEIE, 7EHHA
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&, WG B E T E
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2h R 1 FIEZRA RS KRG R Rt
T, AR 34 BRI BOA, L LR BE R fa 5. 73697
b2 FIRE MR TR, 1 GIHLE B (A B3R5 )
LERTRABIAABEEAXEL AR, Kot 4 4], 52
THEBE3 i, S 1 4, MR 1 4, RXPREIGIT IR IR BAR,
FILFCABEA BRIVERT.

3 it

3.1 swgAbeiitd s RIWESE. B TO &%
FHITEREHITITEAE;© AXRERE XKL, Tk
REE:Q MAESYRAEYET A SERE A 30% MR
&, BN RTS8 5F. A HD B T4 T8’ <
5000 /KR KB AR <1 mL/kg, RLEEALES S
WEYRAYPEFE, MR L2ETFFEERLL HD N HP
BRTRESES SRR K SE5MEXEASESNEYRY
YhEE. NTAVBPEE L RAEEREM HP AR
fEFMESH. HD + HP B FAA R B YR A AU E 155
RAetxthEE 8 h UAKBITFRREE".

3.2 wxAetEs O /MR R I 55 L
WBIFER ZEM R AIEE 0.5 ~1 h BN BE. WA EHRE
SR AT 4E TR B IR, XHR L A I A 1) B BRI, 4R B
B © MRS ERNGAER RS, b R &R
HFEBERHOBS. @ EREEHERFO0.5~1h EHEHR
FEIR KA R PRI R SRR BB A A A
Tt B B o SR 7, A FE A K B RO I I B 22K 44 5 ~ 10
mg kAT AT LA TR

3.3 shEs®  MESHERITE IR KIEAYERFYXT A
BRI E , Sk TR BT, NhESE,
REREE, FAFTYEALREE R EE, %R
EYEFEAT ], 24 h IBEITEERT, A RERERE B
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