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xR, TEARRS, FORA, k!

1At EZ RS, JEETHIEXIE =R 115, 100029; 2. Jbat PR RELR T ER

[(WE] BR HKira#RaEzZibw gy Lad gk

478 (UACS) 89 TREAMEAALE . FiE 24 AR

MayAmam, BRm, PhHam, WHAm, FHAR, hEaust, EAEUKRARNBIEEZRITFE

O+ R ANBHBE N ARG HFIRSBE o) 7k MAE UACSIF AR, ¥4 5 P 2540 T 45 W8 % k%

0.9g/ (100g-d) #H, IWHAAT B TR BALFFZRTA 4 (TRPV4) 47 GSK2193874 1 mmol/L 5L, &i
1k, R S5min, £G4, AWML F2ml/ (IOOg d) AWHEAKEF, HH 1k, £HT7X)E, vL0.4 mol/L
ATHEBR B AT R OB A KB s ELISA e e i o IgE R -F R i, MR vkiR. SlERR P XERT (815
amienk6 (IL-6). Gmiein 48 (IL-8) | K-F; HEFEMFMAR A FFRALRERL; Lzl
AL LR AR TRPVABAP 2R MK W-F [3EPHA (SP). B4 EFAREMX K (CGRP) |

FHKF; FRERAT

R HEF 4RI, BALMHL R S FEBEL 5

BRLA LR . B FB IR LA LR 0% B 4G A T

*H & (P<0.05 3% P<0.01);
TRPV4., SP mRNA & A BAk, Phiabik.

5 A 4l bk A

TR A4 X R % (Real-time PCR) # B 2042 TRPV4, SP. CGRP mRNA %%
VMR RIA R . RIEmmALIZIE, WP A fedph A4
Sxgiarks, BAA G HRI ., iFlgh RF R FE | MEER
ﬁ\§h$%&¢ﬂﬁ\mﬁm+%m WAL, RSB
24 28 Fe 4 ) A LR B OR B, e T TgE R P RO 2 4R
B0 iR
4L TRPV4A, CGRP & & /R -F BeAk, 9] ) 20 o 7

2047 % TRPV4. SP. CGRP & & K -F Z 3 mRNA &

BB RRPIL-6, -8 7/K-FHAL, AisLer. $4

I1-6. TL-8 K-F 4K, Al ob i P 11-6 K -F 4K,

BB e P IL-8 KT BAK, M4 TRPV4. SP. CGRP & & /K -F % § 54122 SP. CGRP & & K F &
(P<0.05% P<0.01), 522k, kA48 0 0% [gE. 1L-6. TL-8 K3, Afe s ik F 1L-6 K-35

A, B e P IL-8 KT K A, B 4E 4R

SP & & K F A%, %ﬁvnww SP mRNA & & 3gm (P<
0.01), it ARl 5k vk 5 A 2RV UACS B A IR R vk 30, )+ T

Ay 38 3 37 4] TRPV4 69 0%

BEEAYZRERE, REBEER S, MKz &880

[RéiE] LR b g oiE

ARGEZRZE A E (upper airway cough syndrome,
UACS) s H- & WS BAUEA MR R,
F P PR i b S AR I R e IR R RE il s 2 [
BEEGAE . UACS R, 2T EE M %k
(8 DL PRl 22— 127 o A AT 43 Sy S YR 0 R i
PE, BARER . ASER . WS, HIAOmHLEH S

EER : [FE ARFIEIE4 (82474472) 2023 4EAL T 2 k2
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L BRI 2T BTk, T A 2 RO
PR, IS 50 5 0zuim oS

A UACS By Il R e o, Rz 2 H 0T
COMZT CERELT CERINT CEENET AEERE, JFINH
AIRZ - NN N 1 L L N /B [ RS PR = s
UACS [ FEAGEHL o A 82 w5 30 A 5% % B
USRIt A UACS SR B2 AL W, ST HEKE
Pl A0 (AR G 5 1L % T, IR 248, J7aK
BT o ASBESE RZ K s B | TRPVA S 28 i
PERIEME, BRI R S L% 767 UACS ]
REAEHIALE . AL )y 58 Ol ad b mt e 25 K 2F 2
RERSEXKE YRy ZRSHAE (4.
BUCM-2023112806-4141)
1 ##
1.1 &4

24 FE S G AR Hartley IKRR, 2 JliS, 14
JiT i 200~250 g, WA TIb 3 4 4 BH 55 56 50 1) 57 BE AT
FRSTAE A, SR SWiF T iES . SYXK (50)
2023-0011, fr 57 b nt B 25 K27t 5 v B2 24 i
FEBESh L g L, E R 20~22 °C, 18 30%~
50%, 12 h IHETERS, ABRSEE. Yok, @t

1
1.2 %%

XGRS IR T IR 6 g, H A 14 g,
EHI12g, BEw 12, WA 10g, Efh6g,
THF10g, FH10g, HIE10g, #Hir6g, Hbl
6g, 6, BA10g, KA H fEE[ A
WA R F, JF s\ i ok vk 4 B 5 AR
(Fe 2 2~3 F5 oK, fE IR AT 40~60 min, >R
JeJZMRAR R KK ), WRIEE R T A 25 2. 85 g/ml;
TRPV4 il il 5] GSK2193874 (Med Chem Express 2y
", 5 HY-100720),

1.3 EZEXMNBEME

B3 (595 A8041) . —HI JE WA (DMSO)
(525 D8370) . KR AN 6 (IL-6) ELISA R
F& (185 SEKG-0006) , Jbai &R 3EERHABRA
Al A (R AR AR AR, ]
S30353); KEFrEmR (EA4EB a0 A R A
Al, 18%5949-29-1); KR GREEREHE (IgE, 17
5 ml203502) . FI4IME R 8 (IL-8) ELISA il &
5345 ml028194) ), g EEIE A= W RHECA PR A F
TR R YU (575 ZL1-9609) | PER I (52 5 ZLI-
9555) il AL P B (SP) KAl & (585 Sp-

9000) . DABHKI& (985 ZL1-9017), Jbmithiz4:
Wi B2 w] 5 TRIpure 33050 (b ot s A= YRl H7
AIRAF, 55 RN0102); SuperScript Il RT ¥ 5%
SRS (BRI 2 R AE YR A IR AR, 1]
5 A502) ; TRPV4difk (175 DF8624) . P )it
(SP) Hifk (475 DF7522) . 545 25 4L B AH O ik
(CGRP) ik (485 DF7386), 5[ Affinity 237,

Al R shsseas CAPLBEES, A% : 90 cmx
90 cmx90 em, FRNE B Ik 5t 02 R A RA A,
TEIEERY EEAT TR R ) sDM3000 R B {365 . ASP200S
4 [ BKHL . G1150 H BN s (o 1 R 45
RM2235 B4 85U Hl, FE[E Leica 24 W) 5 Q2000B
R T PCRAY, HUM BIIERL 22U AT R A F
1.4 5, #HER LY

124 HIKRGE PR SR 7 K5, SRABEHLECT
RUIY A AL WA h2gdl . MR, &
o H . Bras HA A H A 2% 4K B 37 UACS
REUEL A RITE L. 7. 14 R0 21 KRIE A T
Az R K B BRYE A 1T (100 pg) FTEUA AL SR (5 mg)
KR . B 23 KRR, K IKEUICA A il 40 2846
(A% : 90 emX50 emx40 em), ELZ 14K, FR2IK,
FRMTAA10 FM (03510, & 10 mg £E710,
ImgBdr T ), £K20 min, 528 K, FBH
W5 B0 T B TR (60 mg/ml) 3 A BRI 5
(BRI 20 wl), HEZET7 KRB LSRG 1T 3h
PIBSRRI AN . BBARIE Y 1) 0. 4 mol/LFT#E
A% AL S min, 10 min (GJFEZEALITIE]) NZM KA =
209K 2) AR BRI EHUS 30 min Y, BIREEK
B 1-30CH 14y, 4~100 025, 11K EN
3955 IGEIREL: 1~4W R 150, 4RLLER 457
THEh: MBS 15y, HIRETESfL25, B
TR R 353 HEATRR AR B, RS B[] oy
RRR A EY I GRITRY, 330 min, E5=57

125 9 TR AR R I B0 5 Js 25 20l BRIE 2
W (60 mg/ml) TS AERE S T K, IF TR RIE
BHT 1 h, 5 FIAL AL AT KRR 25 7 AR BER /K 2 ml/
(100 g-d) HEH, 2G4 KRS T 45 X 25 1k 1%y
0.9 ¢ (100 g-d) HEH (G & 4% B A (A &
70 kg, ARE A5 K R AR 2 1 R 2 P 7 4 R AL
E ), SAKERES LR, FF1R;
FIZH WK BLZ5 T GSK2193874 4k, HFK 13k, #&
b1 mmol/L., &FKS5 min, 5227 K.
1.5 MEIAFA T ik
15,1 —#kE AEBIFRELGER, BH
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WEE IR B — I8 DL AT 2 i 284k, ALFE ik . i
. ATmEEE | HERUOK ., 12815,

1.5.2 wmeorson 2 SAKEAFERE1REGZ
10 min J5 77 LA 0. 4 mol/L ¥7 16 FR A 7T ik 8 2 i 56
%A 5 min, £ 10 min (52 LB A S min) NAY
EIRUEL -

1.5.3 wFXaRTRIgE4E HFHKRTZ
W e S5 S, P Hi3H 1.5 g/kg WE IR T 5
TTRRIE, T =Sk 53 B 0% . R H ELISA 7%
K I3 1-6 . 1L-8, IgE &, ™% BB PE I 45
HATHAE .

1.5.4 MiAa#ExR, SREERZPIL6, 1L-84
= JKEIBUN SR SFAbSE, T M2 R A B, &
SEATAENHES , A SEEERE 30 s S I, icdE
[l Y VE VW, AT 3, 4 °C. 1500 r/min
(B 021210 em) B0 10 min 5 W8 FIEW . B
I BRI 20T, FH B S 5 i R T =k A Be ) 4 A
B, TSR KT B EREUE, HEVREIR A IKER
LI, 1.5 mlBOEREE, IEEZ) T ml, 4 °C.
1500 r/min (B.02FE42 10 em) B0 10 min J5 B E T
o R ELISA T2 6 I i o6 o Vv . s i Vv
IL-6. IL-8 &k, ™S4 MR B THAE

1.5.5 HE#&WERMME, SR BEF T
PR BB & ok, SIOF R, sitkores, IR
ERCK b BN By W e, T S Y
Wr, BUBSEEETE, BT 4% 2 RP R EE
48 ho KR A4 O =ATIE A HE W T, B4 i
M, R T 4% Z R PR E 48 h, AR
A K AR AT S AR, BT
AT . SHKRAWEAHEMHL ., SR
YK, Wil KA 4T HE Je €0, WEEItZH 4 . B
R R IRk . SOE MR IE TR | AR
AR REIE A TR B A

1.5.6 MiZLZ . FF5RL20 4% TRPVA BAY 2 Rtk £
AR E G RE  RHAGEAMERI, FFifidsl
FBFEA LU E E 48 hm, WA aE . Uk,
60 CHER 1 h, = WIRMNE S, FHEREEINAS KAk,
¥ U0 R F 0. 1 mol/L 1) Mk R & 52 W b A T HiE I
B2, SERUGE L 3% H,0,5% 5 10 min LLE BRI JEPE
oA AL B YE, B, S R prER e
4 CFF LR, FEMAEYRAZI TR, Eih
B A TIEE 20 min. R INBRAR BEARICBERE OP R
TAEW, ZE WA TIEE 20 min, DAB &,
HkoKehye, #ATIRAREY, Bk, &, Pk

BB R, ST . PHE IR A P Yl 40 it S22 A
o BARAYI R 15k, ARk R BEALEERE 3 4~
FEBET SR, R Image J 1. 54f B 5T HT 4K
HRGITEIKRITHZ | SRS TRPVS, SP,
CGRP V¥ (AOD) fH.

1.5.7 A A28 2% TRPV4 ., #0 2 R X JE A48 % B
F mRNA & ik K JH Real-time PCRIERGI , #5 fii
ZHLURE SIS RR IR JS A 1 ml Trizol, SEHIRAIG,
B, 3 FWEDINE, 20 wl DEPC /KA f# RNA ULHE,
PO RNA IR o A, e Bt 4 S il ) &
VLW RNA 330 5; 5% & cDNA, BEATY I, R4
. 95 CHIZEPE S min, 95 ‘CAEME10s, 58 ‘CiB Kk
20s, LA0MEH, 72 CIEMI20 s, SRHH 2753
BrmRNAMXS Rk &, 1Y bt E BERRHAE Y
LHAARAR AR, 5T %1,

1 WKL TRPVA B G U5 S RE A C B T35 | 9 e 9

Table 1  Primer sequences for TRPV4 and neurogenic

inflammation-related factors in guinea pig lung tissue

5% FFE (57-3") K & /bp
Actin I3 CCACCATGTACCCAGGCATT 20
T ACTCCTGCTTGCTGATCCAC 20
TRPV4 I3 CATGAAGTTCCAGGGTGCCT 20
T GCTGGGATGGTGACGATAGG 20
sp 3 CCCAGAACCTCAGGCTTCTG 20
T AGAGAACAGGAACCCAGGGT 20
CGRP 3 GCCACAAACTGACCAAAGCT 20
T GATCTGCTCCTCTTCCGTGA 20

TE: TRPV4, BRHNZRMAIFEHRREL 4; SP, PYIBT; CGRP,
A 3 BE PR DG
1.6 %itdiix

K SPSS27. 0 Geit B Ak o M i, 14 BTk
BIFFEIES M, Bz (xss) Fon, £
8] HHCR HI LR R Jy 22500, 2R B 9 Ly 22
FEHP R LSD K4, 7 22 AN 550 2K H Tamhane's T°
K, LAP<<0.05 K27 A geit2#a L.
2 &R

2.1 ZakRA—RELEK

2 HAKRIGE S A a0, BEOGEE . SFEKEIE
B BRI b MR KB E, B
BRI, SR POk, HBZN . . T
SRR, IR KRB I . BE A 45 2
(B ST, v 2 21 K 0 i) 50 4 K BB ke 188 ik 02 3%
Fa, R POKBTIER, KR A &% 8o
A, wh . FTRIEERA ., B KRS
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OGP T R T il R4 .
2.2 B R %R H e d i TgE KT ro AR
TR, HSEPAA I, BRI K Z R EL
B, i R AKSE TR (P<0.01). SR L
B, Al SR AR O D, I TgE /K
FREAL (P<0.01). SHgfdi s, il nx
MR B 2E S e g A L (P>0.05), 1T Igk 7K
TR (P<0.01).
F2 HHIKE LA N 1gE K L

Table2 Comparison of cough frequency and serum IgE levels

among guinea pig groups (x+s)
415 AL NIRRT KX IgF/pg* ml™
K| 6 14.33+6. 83 21.09+4. 74
FRIZ 6 65. 67+14. 57" 166. 09+4. 34"
ez 6 20. 33+9. 97" 82.26+5.08 "
ELIE PR ESE 6 19. 83+18. 09" 138. 54+4. 02"

e IgE, HEREME,

a) 52 H4ltEE, P<0.01; b) SHEMA E, P<0.01;
¢) S, P<0.01.
2.3 RMFR A, MeE kR, FEERRT
IL-6. IL-8 7K -F bk

F3n, SEAHE, BRI . MR
VEWR . B BEREVEWE P IL-6. IL-8 7K1 ¥ B 5 4%
(P<<0.01); Hrghh . i 4 i i 1L-6.. 1L-8 7K
SEHTR AN, M PR T IL-6 KB g, 5
I T R Y TL-8 AT b KA, 410 T 50 2L it 9 o
W TL-8 7K P B J TR V0 W TL-6 7K - B i 38 i
(P<<0. 053¢ P<<0.01), T2 41 il 38 e v 1L-8
K- B HE VRO TL-6 K- 22 S S i X
(P>0.05). SEAIALEE, heG2umis . i
VIR P B HEVR MR TL-6, TL-8 K0 B Mk (P<
0.05 3% P<<0.01); Pl FI4L M5 1L-6. 1L-8 /K-,

i YL PEE R A TL-6 7K P, S B TR RV TL-8 7K - 1 ] J
FEAR (P<<0.01), M il 60 8 PR i 1L-8 /K1 L B
HEVRW IL-6 K V-2 5 RG22 X (P>0.05),
Hrp g b, M yE 1-6, 1L-8 K, fifi
HOREVEIR IL-6 /KT, S ME VR R TL-8 7K1 147 ] il 3
i (P<<0.01), i il 360 8 U TL-8 7K F- . B i Vi
PR IL-6 K- 22 5 TGt L (P>0.05),
2.4 BUMRFAME | FFEEM L IR P IR
Fl 1, ARG IER, b
B, A DL B S R PR A MR 5 S AR 2 R A
Mgkt sedk, FEHIIEST. S Adlithir, Al
2 MK BRU ZHL 2 At v BE MG TR R AR Mk At R i
HEVH MANMLB v WL RSl i W 4 i 5

T ZLEOHRAR R AR, 2) @RSk R RPN
ML, BRSO B b BRI

1 AAKEITAIZL, BRSO BAE R
(HEHfA,, x100)
Figure 1  Pathological results of lung and nasal mucosal

tissues in guinea pig groups (HE staining, x100)

R3 OSAMKRINT . PO . SRR P IL-6. IL-8 /K- EhA

Table 3 Comparison of IL-6 and IL-8 levels in serum, bronchoalveolar lavage fluid, and nasal lavage fluid among guinea pig groups

(pg/ml, x+s)

1L ¥ Jiti VR BT
A4 B
1L-6 1L-8 1L-6 1L-8 1L-6 1L-8
THA 6 65. 68+16. 34 41.91+4.27 36.96+7. 82 35. 54x4. 00 55.90+14. 43 37.32+3. 64
FETZH 6  620.75+12.01" 171. 48+5. 13" 920. 07+23. 59 145.50+3. 20 650. 05+25. 85" 168.23+6. 10"
Hh2lge 6  138.88+20.60" 72.67+4. 84 ¢ 136.73+12.56 ¥ © 64.68+4. 71" 158. 149. 69" 92.27+3.89 ¢
MHEFIH 6 507.63£26.02% ¢ 121.91+2.66% << 718.73+32.73% 9 103.87+2.87"  525.29£13.90” 111.62+4.50%

F: L6, F4IAZFE6; 1L-8, A% 8,

a) HAHALE, P<0.01; b) S5 AHAE, P<0.05; ¢ SHEAAHE, P<0.01; d) SHEAGHEK, P<0.05; ¢) SHZj4lt

¥, P<0.01,
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RHEZA 2L 2R RHES ZE L, REEAF B R R TR I
EIAR, AT D I R P 200 L i R A R 2 i 34
Az, BT FE R MR A0 MR B S, AT L BR A
Ao SRRV LR, 2N iR At L 4 R B
TR ARV MR IE S, SRR, S5
L LA, PRI L S A PR A i i L it e
SER IR S S B R AL S UPROIR 20 34 AE TR &
2.5 BWMBKFBMML ., FFEEM L TRPVA, SP,
CGRP % & %% et teim] 45 R rb 4z

TRPV4, SP. CGRP ik ny s B 5 v ) 2
FRECEORLIR,, TR ATEMIpRE | BRI L e
FERBET Bk, K2R, S Aditbis, BRI fig
41 BARAS R PR L, ZE0NHE
i, oA RR A, SEAA A, hehd . M

fiTE£ISP

B4 LA TRPV4

CGRPHEH .
2 HAKEILAH
Figure 2

fiZA £ CGRP

il 700 ZEL I ZH 20 G o PR 2 v A 0 U A X
A REES G . S ZGUL R, P 2 S A
U4 TRPVA, SP Rk 145 o (8 0k 3 22 70 A 7%
BT B A

Fam, SR, BRI PKERG A2,
BRI 24U TRPVA, SP. CGRP % 117K 7B fi 14
T (P<0.01); =254l 30 500 2 B B 4 20
TRPV4., SP & /K- K S F 4141 TRPV4 . SP,
CGRP & 1 /K- 4 B i ¥ in (P<<0. 05 5% P<<0.01),
22 . Ml AUK BRI 2 2L CGRP 2R 1 3R
o, ZRELGEIFE L (P>0.05), SHEIAIZ]
e, g dl it gl &= % B4l 21 h TRPV4,
CGRP # H/K-F B B> (P<<0.05 8 P<<0.01),
I BB SP E K F LG E

SFETRPVA wsmﬁ H§SP

»m .'ﬂ,mm -".{\ : ,.q-l -

BEECGRP

' 5
Bt S
Cice) 7 PR by P
\:-:’f ':Je' -xv' | ‘V""- 2

Ty ES

. BEBEAHLZIUTRPVA, SP, CCRPE ARG (045 R (x400)

Immunohistochemical staining results of TRPV4, SP, and CGRP in lung and nasal mucosal tissues of

guinea pig groups (x400)

R4 SUAKEIAL

. BRI TRPV4 . SP. CGRP & 414k AOD {H LL A%

Table 4 Comparison of AOD values for TRPV4, SP, and CGRP protein immunohistochemistry in lung and nasal mucosal tissues

among guinea pig groups (X107, x+s)
" o JitiZH 27 BRI
TRPV4 sp CGRP TRPV4 Ssp CGRP

E{EE] 3 0.47+0. 13 0.31+0. 18 0. 42+0. 23 0.23+0. 16 0.50+0. 23 0. 54+0. 49
TEAIZH 3 3.70+1. 25" 4. 16+2. 05" 2.39+1. 27" 4, 3422, 13 4,38+2. 42" 6.16+2. 127
FRzhe 3 1. 80+0. 47 * 9 2.13+0. 29" 0. 61x0. 30" 1.74+0.71% " 2.58+2. 06" 2.4120.87 ¢
70 20 3 1. 64+0. 46 1.0120.43% V¢ 0. 52+0. 30" 1. 86+1.21" 1.10£0. 35 ¥ 1.83+0.47 ¢

H: TRPV4, BRESZIRA&HEREAI4; SP, PP, CCRP, FEESZHEIEFIMICHL; AOD, “FHPL% .

a) HaEdtE, P<0.01; b) 55 H4IHE, P<0.05; o) SEAAHE, P<0.01; d) SHEMALK, P<0.05; ¢) SHZgitt

&, P<0.01,
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X (P>0.05); #WFRIZMLHLTRPVA, SP, CGRP
EH M EBEFEHLISP. CCRP & H /KW i vk 2>
(P<<0.058 P<<0.01), SZFEBEAIZITRPVA KF-2
SIG A FE L (P>0.05), S5h254 bk, 7
i) 551) 25 il 25 28 SP 2 K SF I i b (P<<0.01),
fili 1 21 TRPV4 . CGRP & 5. Zh 41 41 SP, CGRP.
TRPV4 & 1K 2 5 T84 124 X (P>0.05)
2.6 B R AL TRPV4, SP. CGRP mRNA
Fok b

KR, SEAHAE, BRIANMAL TRPVA,
SP. CGRP mRNA 35 B4 i (P<<0.05 8% P<
0.01), 244l M4l TRPV4, SP mRNA ik
B3 (P<<0.01), {H CGRP mRNA £ik2:57T0
GiitE L (P>0.05). SEIRIA] g, Hhahdl .
T SR Lt 2L 20 TRPVA4 . SP mRNA 335 B i F A%
(P<0.01), {H CGRP mRNA ik % R LGt % &
X (P>0.05). SHZGal b, R 4414
TRPV4, SP mRNA LKL B (P<0.01), #i
L CGRP mRNA Fih 2R IGe 1 1H# 5 L (P>0. 05),
x5 SUAKBIEL TRPV4, SP, CGRP mRNA ik g
Table 5 Comparison of TRPV4, SP, and CGRP mRNA

expression in guinea pig lung tissues among groups (x+s)

415 BRI TRPV4 mRNA SP mRNA CGRP mRNA
ZHEMA 3 0.50+0.08 0. 53+0. 10 0. 570. 09
R 3 1.55+0.07" 2.150. 14" 1. 7120. 11"
GRETE 3 1.01£0.03Y  0.98+0.04% <  1.030. 06
WHFIH 3 1.3120.07Y 9% 1.8320.07% " 1.34£0.09

E: TRPV4, BERSZIRHAIEH AR 45 SP, P CGRP,

A 38 BE PR DGR

a) HAHAE, P<0.01; b) S PH4ALE, P<0.05;
c) SEIRA R, P<0.01; d) S5Hiditbir, P<0.01,
3 itig

ARIE IR EE G AR IR P R WL,
Bl R RIS I AR, A S8 L T
W ST, R AT, MK
ST X H AR HEAT IR PIVA ST 1o AR IR R
LA AR . MEER . WA R E, AR R R
BOAH W, BEGERET, AR R S S K BT A A
MR BOER PR RS R, R UACS 19 31 0 A B 24
fiE " AU AT IR 4 A o, RURS AR i
UACS 5 IR 2R A ' AhXUAZE, IRT
J R, BE RN, XS, SO BE Tl
, GBS, WAMEE, WK E, A
gl WA E, BN, SRR, W
AF, D0 WS FE BB T AE o 10T UACS 24 LI X

K, MLAENGETS o 4206 75 11 0% 5 iR ALk
J7 UACSIGIRE R R, Jrh s R iR E il o)
WAER, NEZ; ArHsEOUE, B, BE
HEMIEE, DEHT . R AEEREE, 3
Flerss, BIEZi G, SepuEHonE 2y, A
IR 5EM, ATEEARAZ IR, AW, LA
TR 1R Ty, 7 U RUBRIE P 3 5i A X
Z 7, g, BRI AU, JRES R, JRAT 2
ZEETRI Y kO i a2 o K 2T X =0 L
ATy AT, BRI, Alglghikge, TR
DL, M2y, A, FHREAEYE, g
RERE AT, EE %2, AR AR, HERGES
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The Effects of Qufeng Tongqiao Cough-Relieving Decoction (3:XE%5111%77) on Cough Sensitivity, TRPV4
in Lung and Nasal Mucosal Tissues, and Neurogenic Inflammation in a Guinea Pig Model of Upper Airway
Cough Syndrome
LUO Jingshu', MA Jianling’, SHI Liging®, JI Kun’, LIU Song', FAN Yuhan', LI Xianli', GUO Zhaodi'
1. Beijing University of Chinese Medicine, Beijing, 100029; 2. Dongfang Hospital, Beijing University of Chinese Medicine
ABSTRACT Objective To investigate the potential mechanism of action of the Qufeng Tonggiao Cough-relieving
Decoction (#: X 75 11:7% 75, QTCD) in the treatment of upper airway cough syndrome (UACS). Methods Twenty-
four guinea pigs were randomly divided into blank group, model group, traditional Chinese medicine (TCM) group,
and inhibitor group, with six guinea pigs in each group. Except for the blank group, guinea pigs were sensitized with
ovalbumin and aluminum hydroxide via intraperitoneal injection, followed by ovalbumin nasal drops combined with
smoke exposure to establish the UACS model. After modeling, the TCM group was administered QTCD 0. 9 /(100 g-d)
by gavage, the inhibitor group received the transient receptor potential vanilloid receptor 4 (TRPV4) inhibitor
GSK2193874 1 mmol/L., 5 min by nebulisation, and the blank group and model group were given 2 ml/(100 g-d)
normal saline by gavage once daily. After 7 days of treatment, a cough provocation test was performed using 0. 4 mol/L
citric acid. The levels of IgE in serum and inflammatory cytokines, including interleukin-6 (1L-6) , interleukin-8 (1L.-8)
in serum, bronchoalveolar lavage fluid (BALF), and nasal lavage fluid (NLF) were detected by enzyme-linked immu-
nosorbent assay (ELISA). Histopathological changes in lung and nasal mucosal tissues were observed by hematoxylin-
eosin (HE) staining. Immunohistochemistry was used to detect the protein levels of TRPV4, substance P (SP), and
calcitonin gene-related peptide ( CGRP) in lung and nasal mucosal tissues. Real-time polymerase chain reaction
(Real-time PCR) was used to detect the mRNA expression of TRPV4, SP, and CGRP in lung tissues. Results HE
staining showed significant structural damage and infiltration of inflammatory cells in the lung and nasal mucosal
tissues in the model group, while the TCM group and inhibitor group showed improved pathological changes. Compared
with the blank group, the model group showed increased cough frequency, serum IgE level, and 1L-6 and IL-8 levels
in serum, BALF, and NLF. The protein levels of TRPV4, SP, and CGRP in lung and nasal mucosal tissues and their
mRNA expression were elevated (P<<0. 05 or P<<0. 01). Compared with the model group, the TCM group and inhibitor
group showed reduced cough frequency, serum IgE level, and TRPV4 and SP mRNA expression in lung tissues. The
TCM group showed reduced IL-6 and IL-8 levels in serum, BALF, and NLF, and reduced TRPV4 and CGRP protein
levels in lung and nasal mucosal tissues. The inhibitor group showed reduced I1L-6 and IL-8 levels in serum,
BALF, and NLF, reduced 11.-6 in BALF, reduced 1L.-8 in NLF, and decreased TRPV4, SP, and CGRP protein
levels in lung tissues and SP and CGRP protein levels in nasal mucosal tissues (P<<0.05 or P<<0.01). Compared
with the TCM group, the inhibitor group had increased serum Igk, 1L-6, and IL-8 levels, increased 11.-6 level in
BALF, and increased IL-8 levle in NLF, but decreased SP protein level in lung tissues and increased TRPV4 and SP
mRNA expression in lung tissues (P<<0.01). Conclusion QTCD effectively reduces cough frequency in the UACS
guinea pig model. Its mechanism may involve inhibiting the activation of the TRPV4 pathway, improving airway
neurogenic inflammation, alleviating inflammatory responses, and reducing cough hypersensitivity.
Keywords upper airway cough syndrome; cough sensitivity; transient receptor potential vanilloid receptor 4 (TRPV4);
neurogenic inflammation; Qufeng Tongqiao Cough-relieving Decoction (3= X535 11-1% 77 )

(Ui YT 2024 —09 —14; &I H Y. 2024 -11 -10)

(% »f &)



