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Effect of Houpu Mahuangtang on Airway Inflammation and
Expression of TRPA1, TRPV1 mRNA and Protein in Asthmatic Mice
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[ Abstract ] Objective: To investigate the effect of Houpu Mahuangtang on airway inflammation and
expressions of gene and proteins of Transient receptor potential ankyrin 1, vanilloid 1 ( TRPA1, TRPV1) in
asthmatic mice. Method: Sixty female Balb/c mice were randomly divided into six groups: control group, model
group, low, medium and high-dose Houpu Mahuangtang groups (7, 14, 28 g-kg ') and dexamethasone group
(0.002 4 g-kg™'), with 10 mice in each group. A mouse model of asthma was replicated by sensitizing and
challenging with ovalbumin. The changes of enhanced pause ( Penh) following acetylcholine chloride ( ACh)

inhalation were detected. The pathological changes of the lung tissues were observed. The number of eosinophils
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(EOS) in peripheral blood and the percentage of EOS in bronchoalveolar lavage fluid ( BALF) were detected.
Interleukin (IL) -4, IL-13, prostaglandin D, (PGD,) and substance P (SP) were detected by enzyme-linked
immuno sorbent assay ( ELISA). The expressions of TRPA1 and TRPV1 gene and protein in lung tissues were
detected by Quantitative Real-time polymerase chain reaction ( Real-time PCR) and Western blot. Result:
Compared with control group, mice of model group showed significantly increased in Penh following ACh inhalation
(P<0.05, P<0.01), EOS in blood and the percentage of EOS in BALF (P <0.01). Histopathological changes
in lungs showed inflammatory cell infiltration and bronchial mucosa damage. The levels of IL-4, IL-13, PGD, and
SP in BALF and the expressions of TRPA1, TRPV1 mRNA and protein in lung tissues significantly increased ( P <
0.05, P<0.01). Compared with model group, treatment groups had significant effects in decreasing Penh,
relieving lung injury, reducing EOS count in blood and the percentage of EOS in BALF (P <0.05, P <0.01),
reducing IL-4, IL-13, PGD, and SP levels in BALF (P <0.05, P <0.01), as well as down-regulating TRPA1
and TRPV] mRNA and protein expressions in lung tissues (P < 0.05, P < 0.01). Conclusion: Houpu
Mahuangtang could reduce airway inflammation, airway responsiveness. In addition to the reduction of levels of Th2

related cytokines, the mechanism of Houpu Mahuangtang might be related to the regulation of TRPA1, TRPV1

mRNA and protein expressions, and the decrease of associated neurofactor levels.

[ Key words ]
ankyrin 1; TRP vanilloid 1 (TRPV1)
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E11384M, CK-E92939M, CK-E20437M) , trizol ( 3¢ [#
Invitrogen 2\ &) , 5 15596-026) ,cDNA 5 —4% & 1
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Olympus i 7% ( H A< Olympus 2\ a ) ; Prism® 7500
RIS 92 I 5 7 PCR A ( 3€ B Invitrogen 24 H ) 5
SpectraMax 190 74 il #5 A ( 38 [E {7 5 AL 4% 22 7)) 5
5024R A5y 3 18 R 250 AL (75 [ Eppendorf 24 7)) 5
164-5051 #1 PowerPac™ K& fiff By, ¥k 1 ( 2% E Bio-Rad
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2 Hik
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o) O A SR T 45 A I R R R AN 1S g,
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M6 g, IR T 6 g, /N 30 g, =il )7 [l i $2 HK 2
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KLER LS h 25kt 8 JR 20 A, & 0 2 uR W,
W4 = 2.8 g-mL ™ WA IRA G, E 4 CiK
PR D RAZG ER IRR R m AE
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O PR ARk 0.5 F5 (7 g-kg ™), W M IR R
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2.2 sy KR H 60 H Balb/c /N ELRH AL
GYR 6 AL, A h s (Al B R JE AN RR A AR
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A, H A S AN T A 1,8 R JE 4 T
0.1 mL(0.2 mL B & OVA 0. 1 mg, & &
B4R 0.02 mg) B 55 15 ~ 21 R RF AR A
OVA Pk 5522 ~28 KR Ak . %519 ~28 K4
T AN R # A AR R (714,28 gekg ) AL
B ZE R AN T L) 2.4 mg- kgAY Hb ZE R MM VA TR
WEE ELR 2510 d,

2.3 KUY SR IE A EK (Penh) R JE 24 h
HEAT /N BRIC A Al Ty R 3k, 4 /0 B F R 0 A8
L REAN B S Je il S/ BUFE PBS Bk T S O
) Penh B (VE N3 (H), R 5% 6.25,12.5,25,
50 g-L™'BREEU E 4k ACh 50 pL, & A5 & 3% &
e 3% 5 min Penh {H ., %€ Penh 5, L10. 01 InL‘gf1
I R 5 4 %0 TR A SR JRR B A0 A BBCIL i 96 78 O
N fii 20 41 4

2.4 HE Y (@ 0052 /N BUN 20 200505 B Y 25 2% A8 1k
BN BRUZE Fifi 20 4, 10% FP I ] 4 , A W B e
P& BED) R HE 3 (8 )5 200 %5562 30~ 0

Z i 25 2L o BRAZ AL

2.5 HRJE LA BALF v EOS K F728 4k B i)
20 wWLIEA] T iR 20 i 140K 0. 38 mL 1 7E2
W T 2047 BEOS TH8, R/ BURE E , 3T 97 i 547 <
G XM S RE AT AL, IR 22 v
(PBS)1.5 mL 4} 3 YHEPE, 54X 0.5 mL, [n] i & 1y
1 80% L) b W F| ¥ BALF 4 °C,3 500 r-min "'
B0 10 min, W2 BV W, BODCTE U A 1 A2 Ei G
Qe e (0, o G B N 32 X 200 > 1 40, 583 EOS
At

2.6 ELISA ] BALF 4 i X 5 1 4 28 K 57K
2. 4T A B (W BALF IS, R A ELISA £
W BALF 1 IL-4 1L-13 ,PGD, , SP 7K 3 , iz i %) & 8
WY AT B

2.7 Real-time PCR £ ] fili 41 41 TRPA1, TRPVI
mRNA [k HUE A RR 520 00 2500 & 20 4 il 24
21 F trizol 12850 42 B A RNA, i ok A6 ) G 5 3% 4
% 1 Thermo Fisher /8 ] ¢cDNA 55 —85 & pii il 50 £ it
B 5 3 47 30 e s 5 R cDNA i 52 I 58 Ol E
PCR {3l % TRPA1, TRPV1 mRNA # 5% K F 3k,
PCR IV 2 8. A5 ¥l 94 °C 30 s, i kK 58 C
30 s, ZEAHS 72 C 30 s #5 1 I, #4740 DAF IR, Uk
ETEIAT T, R 45 o, AT 8Os 4 b, 27k
1% TRPAL, TRPV]I mRNA %3k 7K. L) GAPDH
KNS, Bl WF % L% 1, TRPAL, TRPV1, GAPDH
) PCR 5|94 B VL 950 L3 A W B4 SR A R

e ey

x1 5#MF5
Table 1 Primer sequences
519 Jrg(5'-3") KB /bp
TRPAI i TTGGATATTGCAAAGAAGTGATCC 125
T GAGGAACAAGGGCAACACGA
TRPV1 % TCACCGTCAGCTCTGTTGTC 117
Fiif GATCATAGAGCCTTGGGGGC
GAPDH % TATGTCGTGGAGTCTACTGGT 149

T GAGTTGTCATATTTCTCGTGG

2.8 ZE [ % BN IE Bk (Western blot) 5 i Jiti 21 21
TRPAL,TRPV]1 K iE WEAH KA LE
AN BR B 17 v 9] o 2 /DN B i 2 1, 4% R 4 B0 )
BERAEEUAE 1, ] BCA Bl &, IE & 41
VA AU FE IS, HEAT SDS IR TN A ok i 5 R HL UK, 8
B L T %% 2 PVDF B8 L5, A&
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5% JBLRE W5k 0 B PR, FE R I35 S 1.5 ~2 ho &
PHZ5 AR TBST BEME 3 U, 5K 10 min, ST AT B
B)—$Hr TRPAL (1 :1 000), TRPVI (1 :1 000),
GAPDH(1:5000) ,4 C#ERIRZGM LK. =i
¥% 30 min, W F—$T, TBST BEK 3 ¥k, &% 10 min,
IMARG BB —HT(1:5 000) , % i 4% PR IR v KL 1 ~
2 h, TBST YK 3 W, A1k 8 min, {22 &L AT
RO A, AR5 ] Gel-Pro 32 44 X 45 R i 47
JRIZ 537

2.9 Gt #r  {fi A GraphPad Prism 6 yF473C
WSRO M, L A L x £ s RoR, Z AL AR
F One-way ANOVA 7347, 2H [a] W5 5 L %5k H ¢ 4

5,P <0.05 ERHAGIFE L,

3 #R

3.1 X4 4/NEL Penh M52 525 (AL AL, B
AIZH /N BRAE ACh Jit B Wk BF o 12.5,25,50 g+ L~
A}, Penh B F+ 55 (P <0.05,P <0.01), 545
YR, ACh FE Ml 12,5 g- L7 W, JE AN R 2
R a4 A b FEOK AN 41 Penh B B RE AR (P <
0.05) ; ACh Jfi & ¥ JiF N25 - L™ B, JE b B # 1
I o R 2 M db ZE K A 41 Penh B B IR
(P<0.05,P<0.01);ACh Jf & ¥ fif 50 g-L ",
JEERNRR B3 0% L R o 2 B Bl FE K B 4/ BR
Penh I AL (P <0.01) , WL3E 2,

®2 EWKREZYAEKRE ACh THIEEE/NR Penh LA (x 5,0 =10)

Table 2 Effect of Houpu Mahuangtang on Penh changes in mice after ACh stimulation at different concentrations(x +s,n =10)

ACh AN [R# BE #% 5 Penh B INMA

L At /g-kg ™ IR 6.25 gL~ 12.5 g-L7! 25 g-L7! 50 g-L~!
=] - 0.32 £0. 04 0.34 +0.03 0.43 £0.07 0.48 +0.09 0.52 +0.22
R 9 - 0.36 £0.56 0.49 +0. 18 0.95 +0. 66" 1.34 0. 54" 1.96 0. 65%
JES I 0.0 024 0.45 £0.17 0.42 +0. 14 0.45 +0.15% 0.59 +0.24% 0.74 +0.24%
JEANBR B 7 0.38 0. 04 0.48 0. 10 0.59 0. 16 0.78 +0.23% 1.06 +0.37%

14 0.34 £0.01 0.39 +0.05 0.51 0. 14% 0.65 +0. 18% 0.90 +0.29%
28 0.36 +0.07 0.46 +0. 10 0.61 +0.17 0.85 0. 33% 1.09 +0.29%

WS ALY P <0.05,2 P <0.01; 588 4] ik P <0.05,Y P <0.01,

3.2 WEAA/NRIGH SR AN 5[4l
P8 AR A 2 /)N B S A R A8 TR TR A R B AR A A
IR | S A BRSO i R s e A B Ay
W 2 R A LA, P 24 4 R 4 2 HE B [ AR
JEWR R EANR B b R R A R R B,
1,
3.3 P 4/NRANE I K BALF H EOS /K F- 1 5%
M 52 A HE BRI AL AR R I EOS %4 K BALF
T EOS T p e B (P <0.01) ; 5HIAIZ 4K,
JELANBR B0 1K vl L v R e 2 S K A 4 A A o
EOS % x BALF " EOS H 43 b W FH L (P <
0.01), W33,
3.4 X5 A/NE BALF o 28 g R 7K 7 19 52 )
Hos ke, LA 4 1L-4, 1L-13, PGD, , SP 7k °F
B TH 8 (P <0.01) , SR L, JEEANRR 35 1%
R R 4 b 2K RN 4 TL-4 K OE B BRR AL (P <
0.05,P <0.01) ; JE MR 7 H 80 & 21 L b 9E oK
FAZH TL-13 7K P B W BEAIR (P < 0. 05) 5 JE AP RR 51 17
I R B FEOR AR ZH PGD, KT W I IR
(P <0.01) ; JEANRKE v L ) i 4 L b 2 K S 2
SP /K-l F AR (P <0.01) . WLk 4,
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Fig.1 Effect of Houpu Mahuangtang on histopathology of lung

tissue in different groups of mice ( HE, x200)
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®3 ENREZNEHMNRIEME BALF f EOS Kk E 8 #14
(xxs,n=10)

Table 3 Effect of Houpu Mahuangtang on EOS level in peripheral
blood and BALF in different groups of mice(x +s,n=10)

o F 4 1L EOS %% BALF 1 EOS
- /g kg ! ( x10%)/4~/L H4rH/ %
=H - 65 £52.97 2.63 £1.60
el - 383 £68.31" 7.08 +1.74"
i FEK A 0.0 024 190 +54.77% 4.17 £1.03%
JEANM T 7 222 +36.32% 4.20 +1.48%
14 150 +35. 362 4.06 +1.47%
28 188 +44.32% 4.44 +1.69%

T Sa ALY P <0.01; HEIBIAL L E P <0.01,

x4 ENHEEZTEZSHENR BALF F 4k EFkE

3.5 X/ 4141 TRPAL, TRPVI mRNA %
KRR 525 A R, AL 4] TRPAL, TRPVI
mRNA Fik B ZETE (P <0.01) ; 5HAI 4 i, &
FMER # ¥ 241 TRPAL, TRPV1 mRNA 2 ik W] & [ {i%
(P<0.05,P<0.01), W35,

3.6 X4 4/ U440 TRPAL, TRPVL 25 11 % i
s 52 JA A, A ZH TRPAL, TRPVL 2K
FIRB R ETHE (P <0.01) ; JEFMR B 4 TRPAT,
TRPV1 H BB B AL (P <0.05,P <0.01),

TLE 2,56,
4 itig

€< B B - i 2% M 3 2 ik O IE IR D)
g M kR EANRR R 2T T

&S0 (x +s,n=10)

Table 4 Effect of Houpu Mahuangtang on cytokine levels in BALF in different groups of mice(x +s,n =10) ng-L~!
20 5 FlHE/g kg™ 1.4 IL-13 PGD, Sp
= - 228 +49.71 32 £3.43 273 +15.45 289 +10.91
A - 328 £20.84" 38 +1.70" 314 £17.87Y 315 £20.27Y
b FE KA 0.0 024 271 £39.75% 35+3.11% 271 £17.98% 275 +8.56°
JE AN B 7 309 +20.76 37 £4.24 283 +13.43% 301 £10. 16
14 285 +35.26% 31 £3.09% 279 +7.04% 267 +5.10%
28 310 +10.98 33 +4.07% 278 £12.70% 257 +10.19%

S EA D P <0.01; SREAH IR P <0.05, P <0.01(F£5,6[),

x5 ENMREZIEHENRMEL TRPAL, TRPVI mRNA ik
BRI (x£5,n=3)

Table 5 Effect of Houpu Mahuangtang on expression of TRPAL,
TRPV1 mRNA in lung tissue of mice(x +s,n =3)

20 51 Fl /g kg ™! TRPAI TRPV1
2 - 0.99 +0. 01 1.07 £0. 1
Y - 2.43 £0.01" 2.21 +0.02"
EVINIS ] 14 1.54 £0.01% 1.45 +0.02%

AL B. BRI CL R AR R A
B2 /NREEZS TRPAL, TRPV1 EHRE Bk
Fig.2 Electrophoresis of expression of TRPA1, TRPV1 protein in

lung tissue of mice

JRE IR B ot A A A A R A e TR
TR ARBRAC R AR %5 4 IR /N 2 TR L

*6 EimEZNESHEMRMALR TRPAL, TRPVI EARIEMNH
M (x+s,n=3)
Table 6 Effect of Houpu Mahuangtang on expression of TRPA1,

TRPV1 protein in lung tissue of mice(x +s,n =3)

2150 H 4k /g kg™ TAPAI/GAPDH TAPV1/GAPDH
2 - 0.21 £0.02 0.23 +£0.01
LY - 0.63+0.02"  0.55=%0.06"
JEERR M 5 7 14 0.38 £0.02>  0.39 £0. 06

M. WA, B EM R, A2, &
S @ N TTIE A7 2 s N R R =
2k,

W Wiy R ML+ o 2 2%, — Mk Sy Th2 41 i 5y
ASHASR A 32 Y Thl/Th2 2% i 2 W Wy %2 9 A 2 22 i
DI, Th2 40 g 3y Wk T4, IL-13 %5 41 Jfg [
T IL4 AL HE TR 4Rk, IL-13 {2 #E EOS, #
RN A I b S B2 4 SR 2 5 W i S8 e R
TRPAL F1 TRPV1 J& T Ik B 52 {4 ¥ 47 25 3 1 | &K
et TRPAL i 18 o] AR I A 75 1k 2 4 5 (57
AR IS T R ) 45 803% , TRPVL 3 18 7T o 40 K0
SR (R R ) S EOE S EOES N DL J
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UK AR 2 R TR R O B B R R e 2 Bk
A5 FH T 05 T 6 — 2 250 107 200 4 ST 96 UL L JEL ik g
T BN AE) 5l g0 55 By Sl o AT R
Wi EPB A M i . I SP kR
T nl 51 sh ¥ S W LS, 5 B0 AE B T
o B IR R S . PGD, AT EOS 4k,
5| RSB B A W S W e N R RS e A
A TR i | KW 1= =N IV o = @ s P e e
— Y HAEIARE TRPAL, TRPVI 76 M0 5 5
I I 2 AT A P R FE AR T, TRPAT 5 PR 5 /N
A I S R Tl S B A R W 1= I =1 S A G
itV 2 BT )BT 98 L 9iE 52 T TRPAL, TRPVI
0 7 I W A R T R T B

AR YR S B 235 SR E S JEE AN JBR B 3 T L R 1K e g A
Y /N BRACIE B sk B it 4 2 0 s BB 07 Dk 2D 4%
A0 i 32 3, [ A BALF rh Th2 A 56 (9 1L4, IL-13
208 R F- 7K 7, [ 9 4% it 40 41 TRPAT, TRPVI
mRNA [ £k, DL A& K7 PGD,, SP K-,
DA DR &5 20 i v R 20 ol s B o 0 3 o B JE AR RR
3 T T Wi 139 280 ML 5k 6 Th A 56 59 48 i PRl
T KA, R ¥ M T P #E TRPAL, TRPVI mRNA #I
AR08 M BRARA M & 1K, R iz T B
2= 1 Dy B R A (A — IR AT
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