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[{#ZE] BB ST NF-«B 558 W /NG 7K A £ 5RO A8 B M 52 % (allergic
rhinitis, AR) K FUSL i AQP5 \NF-kB p65 Hil p-CREB FRIK IS0, #a 75 /N e ik & £ 5t KR T7
AR MPEHPLEI X LARIETAR AR &M, 7iF KIS SR EEME Wistar KB 48 HBHML0 6
20, H3 N IEH 4 AR BIZH Forskolin il \H89 114l . PDTC i /N Je Bk & £ it KUEE
4,48 K, SRHIIE A4 S 305 Rl st Jr ik wifE AR KRB SR/ NG B G 5K
BAAEIRIT G S B AQPS \NF-«B p65 ll p-CREB [k, £58 BRI AQP5 p-CREB ik F i,
Forskolin T-Hi41 .PDTC FHiZll /NG A A T 5 KB Y BEff AQPS \p-CREB ik 1, 1fi cAMP
HAAE 88 ( protein kinase A, PKA) #4175 H89 fit T ¥ AQP5  p-CREB ik, ML NF-kB p65
Fik LM, Forskolin T4 \PDTC T4 /NG I IAEEA £ 5F AL RE M NF-kB p65 ik T, i
PKA #1317 H89 BE I8 NF-xB p65 ik, &5it /NFRIAHHA T B KEUAYT 28 Bk B A AE FHHLH]
FIREL I NF-kB {5530 B 12475 cAMP-PKA 5 5@ B4 AQPS &3k FIAA K, N LMKILIA AR 24
FE T IAREY SR
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Exploring the effect of Xiaoginglong decoction and Yupingfeng powder on the expression of AQP5,
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[ Abstract] Objective To observe the effect of the Xiaoginglong decoction and Yupingfeng power
on the expression of AQP5 NF- kappaB p65 and p-CREB in nasal mucosa of allergic rhinitis rats in NF-
kappaB signaling pathway, and reveal the mechanism of the Xiaoginglong decoction and Yupingfeng power
in treating AR and the rationality of treating AR by phlegm and retained fluid. Methods 48 healthy male
Wistar rats were divided into 6 groups by randomized bocks design: normal group, AR model group,
Forskolin (cAMP activator) group, H89 (PKA inhibitor) group, PDTC ( NF-kappa B inhibitor) , and the
Xiaoginglong decoction and Yupingfeng power group, 8 rats in each group. The AR rat model was made by
the method of whole body sensitization and local attack. The expression of AQP5, NF- kappaB p65 and p-
CREB were observed after the treatment. The results were statistically analyzed. Results The expression
of AQP5 and p-CREB in the model group was decreased, and the expression of AQP5 and p-CREB in the
Forskolin group, PDTC group, the Xiaoginglong decoction and Yupingfeng power group was increased,
while the PKA inhibitor H89 could decrease the expression of AQP5. The expression of NF- kappaB p65 in
the model group was increased, and the expression of NF- kappaB p65 in the Forskolin group, PDTC
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group , the Xiaoginglong decoction and Yupingfeng power group was decreased, while the PKA inhibitor
H89 could increase the expression of NF- kappaB p65.  Conclusion  Xiaoginglong decoction and
Yupingfeng powder treatment of allergic rhinitis mechanism may be related to the inhibition of NF- kappa B

signaling pathway and cAMP-PKA signaling pathway to increase the AQP5 expression, which has laid the
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foundation of modern biology for treating AR by phlegm and retained fluid.

[Key words]  Allergic rhinitis;  Xiaoginglong decoction;

pathway; cAMP-PKA signaling pathway

AR P 5 9% (allergic rhinitis, AR) J2 I IR [ )
WG 2 K. PEait, HAE 2Bk E R4 R
25% ~35% " o HIX B IL 44.2% 2, AR
RIGRE NG LT E e E R TR E W
AT TR, O 28 BN B N 2 ft B A 4 R T ) A
Z—. AR RAERF SRS KM, HAE R 5 =
ST IR R ARARL, T <R B4 AR i S i =
I PR 58 25 AR T 4300 SO BHARE S, K AR
157 S0, FE T NF-B 5 53 5 3807 DURIR IR
AR W2 BRI 5T, A LIRS IR 28 Pk & 4 4R
PES BB AR IE , i — A IE S P B < LUK IR 1
Bhogde

1 #MR5EFE

1.1 Y

TE T A B M Wiistar KR 48 H IR B &
200 ~240 g, FHIL T B R 22 LR S Py oL L
AARIUES : SCXK (1L)2010-0001, f#H i — Bk 2
U BRI )  CIM B B G T RE | K B
IS R IR SR T T E RS
SEgG LGy TS L, Pl RO B TR
ARAESI L R B s AR
1.2 Zii 5

ON A B AeR ), 45 . 20130108 5 B
HEM . Bigfesealhl) it5 .20130108,

P FNR B A AR IR B M 1 mg &
SAALERBERE S0 mL; A% 2 1 HR G ) £ (45 BB-
3166) , 14 F L1 IR 28 4= PRk A FRZA Bl AQPS it
R (45 . bs-1554R) , I A ALt R R AW E AR A
RN 5 p-CREB HLK (L5 : bs-5270R) , M [ Jb &<
R AR ARABRA R HRP ARIE A P (15,
bs-0295G-HRP) , W [ 4t 5t 1 B 2R AL Wy B AR A BR A
F);PVDF Ji, 1 [ db s RS B R A BRA R &
marker, I H frements 4= 7= ; Forskolin (#t 5. S1612) ,
W B 3 = KAV T H89 (it S1582) , 11y
H selleck £ 7=, PDTC (L5 .S1808) , I H = K

Yupingfeng power;  NF-kB signal

W) B R WF 5 BT, NF-kB p65 i 1k (4t 5 bs-
20160R) , 14 [ Jb 5t 18 B8 25 2 W 4 R A R
B-actindi /& (#1L5- : bs-0061R ) , ¥ [ It 57 5 25 4= 1y
FARA PR 7] ; Histone H2A Hifk (#t5 . bs-3781R) ,
W A b st B AR AR W B R AT BR S Al ECL &G
£ .SDS-Page JE A7) & AL 4 2 1 HEBGA ) &1y
WTHERKAEY .,
1.3 Sy RN

K L AR TR FHBEAILIX 45 R 6 41, B 43
FRIE % PR ZH AR U2 Forskolin T 1i4H \H89 +
T4l PDTC T W4 /N e m Bk A 5 B XE AL, &
A8 L e R ] A AR R R K R AR
R 0N 8 4 B SO0 S R B0 O vk AR
AR KB BRI 5 X B A0, UL S % B AR
TR B S, M I e 5, 1 R/ K 3 7 Wk TR R R
MR . DASE A TR KBRS % DR (IR B, O
PR BRI S IR A, BRIE R BB AN, 5 T
15 K, 'S % IR 8 (IR A 100 L XU &
B 50 wL, 1 /KR, 7 ¥k EH AR . DL &
AR KBRS % B0 IR B, O 2 A 3R )
THA

FERITRARE . B eI o, BB IL T (<5) 11
150 9B B A 1k, 2140482 (5 ~10) , 11 2 43 EE
SR, BIAME (>10) 31 3 205 Wi, 1 ~3 4>
1 40,4 ~10 N2 48,11 AU B3 4 Bkt
g7, BN RATFLIT 1 A, A BT AL 2 43, i
Mt 3 43, IE%E L& By, BBl 5 08
AL BRI R A 45 255 30 405
1.4 %%

PRSI0 Ty e ) N5 s S5 300 it
BB, NG KRAYEATIKREREZ LA R
16,250 B R &= T, (1) 1E 5 X} g
4 H MR 100 ¢ R EUATT & 7 2L 1 mL AR #ER K
HEE () B, 6] 1 H XF B4 ; (3) Forskolin T+
T 4545 5 mg/ (kg - d) BB 4T; (4) H89 T
A FEHE 5 me/ (kg » d) SIS (5) PDTC T i
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20 . #50 mg/ (kg - d) MEEEST; (6) NEF A
BRI  He B 1 kg REUATE T LA 8.4 mL ik
YR (ST 8.4 g A2y HEH, BRIEY
1
1.5 menE ST

TEALFERT, 45T 5 % Y AE R B 100wl i
G LSS 30 rBhIF IR, SRR or AEARSERT, 45 T
5 % YA (R 100 L 5 B, WLEE 30 43 4h If:
ar,
1.6 bt

KR TESG 1 RGBS 1 % 2R
% (40 mg/kg) BRI, W73k AbFE KL, [a] iy SO Ak Jo i,
i EL,3000 rpm, B0 5 A3 BCE W TURAAE T, -
8OCAFILAT ] S Tg IE R UIIT, b S S o
B SIMI B I 1 KRG T A 27, 78 B A1 2 A
4% P2 R P (PHAEZ 7. 2) P 4°C [El5E
R, R o 25 OBl AP I 5% SRR,
4CIRAT
1.7 Kilifsbs

M A Western blotting £ I 1% %% 5% [H ¥ B p65
(nuclear transcription factor kB p65, NF-kB p65) &
ik BRI cAMP 125 To 45 & 28 1 ( phosphorylated
cAMP response element binding protein, p-CREB )
(Ser133) ik /KB & 5 (aquaporin 5,AQP5) 3
ik, BRI B UL B T, BUIR RO RE L
5. AQPS £ FEREdA 1:200 . p-CREB( Ser133) #7¢
REHT M 1 ¢ 500, B-actin £ 5E BEHLIK 1+ 1000,
Histone H2A-1 Z5REdiik 1 - 300 . B-actin LTl
Pk 1 2250,
1.8 HEil-wabs

TR R SPSS 18. 0 Geit gk at 440 #r
THEGOR DA B AR E2E (X 25 ) 3ROR & A AR 4T
BRI, HJ5 22 5%, 2 4] L BCR R R
Jr 2o b AR PP LR A LSD 3%, L P<0. 05
AT FEL,

2 H#R

2.1 WRITIRSERBAT H2H AR IR LA

BRI 5 IEF X IAMIL A B EEES
(P<0.05) , 56HI 728 B P & Ry K BRI, A
ZHAH LLEL , Forskolin T #ilZH \PDTC +HilZH \H89 - Tii
H BN 7B E 5 REA K BRAERIT JE IR
FEUREL WM OB LA S Bt o A TR R, £ 5

YA G275 L (P<0.05) , Forskolin T4 . PDTC
TS /N 7B A T XA 0 Pk 22
5 (P>0.05) ,H89 T4l 5/NEF R imEK A F 5f AL
HILA BIEESR (P<0.05) , W& 1,

R AL R K BT A AR S UG 00 (x£9)

2051 no BYRERE mEMEREC BRI
TEH X IR 8  4.1xl.5 2.420.9 1.120.4
Al 8  31.4£3.7* 18.5%3.6°  2.80.5°
Forskolin T il 8  4.9:1.8" 3.0+0.8" 1.5:0.5"
H89 T4 8  34.8+3.3"™ 23.3x2.9"  2.9+0.4°
PDTC T-HizH 8  4.9x1.5" 3.420.9"  1.4:0.5"
MERBIREE 8 4.5:1.5"  2.820.7°  1.310.5

St R4

T SIEW SR A, P<0. 05 SRR L, P<0. 055 5/
Je A 5 KU LR, © P<0. 05,

2.2 JAITEALH KRB AQPS NF-kB p65 #il p-CREB
FIREM

S IEF R IR i, AR 4 AQPS AH X R 11 3R
R EREAL, ZRBEA RIS E L (P<0.01);
H89 T2 AQPS HHXT ek & A AU 21 A b i 2%
AR (P<0.01) ., Forskinlin T4 . PDTC 4 /)
B EEFRIEITH AQPS AHX R 11334 & 5
RIZAAR LA W T, 2 A et L (P<0.01)
Forskolin T4 \PDTC + 14 5/NE e imik & L5+
XUHZH A e B2 5% (P>0.05) , H89 T2 5/
B HEA 5 R EE A W25 5 (P<0.01) ,

FERIZH NF-kB p65 AHXT & [ 26k 5 E # 41 i
FEIE, ZRBAGIE L (P<0.01) s SR
B, H89 T il NF-kB p65 ik & I (P<0.05),
Forskinlin T4 .PDTC T /NG 7B A £ 5
KJGIT 41 NF-kB p65 3% ik & i #F [ (P<0.01),
Forskolin 74l .PDTC TWH 5 /MNE B HBEE T
St AU UG i A 22 5% (P>0. 05) , H89 T Hild 5/
HORAHEA 5 R A w245 (P<0.01) .

5 IEH X R LR A4 p-CREB (Ser133) #H
MEARBLREERMK, 2R EA01T¥E X
(P<0.01); 58RI 2] bb %, H89 + i 41 p-CREB
(Ser133) Fik it b F FEAK (P<0. 01) , Ifi Forskinlin
THiZH . PDTC 1 /NG el & £ 5 K67 4
p-CREB (Serl33) #i Xt & H £ X & B F 7+ ™
(P<0.01), Forskolin T4l PDTC +Midl 5 /N
TemA B B T B 27 (P>0.05),
H89 T2 5/NT A IR A T Bt RUB AL F e
257 (P<0.01), W1 K1,
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R2 BITEHUIRR AQPS \NF-kB p65 Fl p-CREB

AR IR L (7£s)

215 n AQPS NF-kB p65 p-CREB
nsceopiskil 8 0.66+0.06 0.00+0.00 0.66=0.05
FERIZ 8  0.31£0.04* 0.66+0.05a 0.43+0.06a
Forskolin T #iZH 8 0.63+0.05" 0.60+0.08" 0.65+0.04"
H89 T4l 8 0.23+0.02" 0.72+0.03" 0.23+0.05"
PDTC +Hi4l 8  0.65+0.04" 0.58+0.04" 0.67+0.05"
MNFRGIKEE 8 0.60£0.04" 0.570.05" 0.62:0.05"

J5# K
. HIEW XTI AL, P<0. 01 ; 5HER4H i P P<0. 01 ; 5/
T 7 BA 5L e, < P<0. 01,

AQPS QI = G e wm— = 20kDa

Y X X X X o
- e A - A 6]1kDa

B-actin
NF-k Bp65

Histone H2Al <D - «i < <l e [6kDa

PCREB(Ser133) cmmms —— i fed o e 37kDa

Histone 124 @D P < < < @ (D2
A B C D E F
AL IEW XTI B BERIZL; C. Forskolin T 104 ;
D. H89 iz ; E. PDTC THidl; F. /NG EHBEA E B
B2 AITESA KR AQPS NF-kB p65
I p-CREB 75 £ Z5 152 9 AR 263k

3 iTig
3.1 AQPS SRt &R

PR BE 43 WA AR S B A FRRE Z — Il
PRIRINZ g G s At W K s, 7™ S 5 ) AT 1Y AR
HAWERR, W58 AR & BE A Wk B ML A an ey A
S5 M A7 T BRAA ) 0o 43 B2 24 0 AR PSR A TS 22
—, AQP5 AIHEZ 5 A IH AR 4 WA 1) i 2 W] e 3de
TR MR b H A4 e s BT 7K B v PR e B, AR AR S
S RIRIZE AQPS 335 T IH, ULH] AQPS JE& AR i
PESLR RIRI T Z— , /K8 18 B O e R AR A
HURASMER A EED ) AR R RN, K
TH B AR A PN AR B 3 RN 43 8 T R A TR LY
YEH ., B XA P 4% 22 G 7K 8 18 B 1 TR AT
B R REK I T B 0 o3 A R Y S B AR A
BTG MW, ot AQPS 5 S IE W R A e iz % DA
Kt cAMP B4E 7 Forskolin T Fi4H  NF-xB 1
7 PDTC T /N5 7 e G E B RER YT 414
AEfdi AQPS 23K [, 10 PKA #I7H7%) H89 fit T 4

AQP5 =ik, Uk BI/NTT e & 5 5f KUHICHE T BL I o]
fit 5 NF-kB {5 5 I Al cAMP-PKA {5 58 B €,
3.2 NF-xB p65 5ZEp &4

TEARSLEG b | TE 4 NF-kB p65 ARER ], AT
AE S HRIRBEIRDA I, 2 AR KA U0
Tl 5 BRI JRy 3 5 Js 8 R 5, NF-kB IO I R 36
ik, AQP5 F 1K T8, NF-kB #ll ] 5] PDTC T i AR
KB NF-xB %S5, 80 AQPS ik Fi, KW
NF-«B JEAE M8 2 LR DR, /N ek
& R XA IR fE > NF-xB 223k, 1 H X REH
AQP5 ik [, HnT BB M4V FHAIL 2 40 il NF-«B
1553 % 1 30 AQPS ik B, BROE S 1
NF-kB {5538 4% 5 ¢cAMP-PKA-p-CREB 354+ P45 &
EESERTBI N T CBP, MM R il AQPS Ay A,

3.3 p-CREB(Serl33) 575t &%

cAMP ¥ & 7 Forskolin HE I 4§ p-CREB
(Serl33) # ik, PKA il 7 H89 fig T 4 p-CREB
(Ser133) # ik, # W] ¢cAMP-PKA-CREB {5 5 %% S
PR AR N M B R R IR I 2 —, 1E NF-kB #
G5, p-CREB 35 F I ; PDTC T AR KB
NF-«kB 8 ¥ )5 , p-CREB ( Ser133) ik i, X 1l fig
L NF-kB p65 Fis sl B 7 CBP AHEAE A 5%,
NF-kB il CREB # 5 % %] CBP (¥ NF-kB H
BIEANMI NS CBP 454 A A SR 5 ki bk, 1
J& CBP BR T 55 NF-kB 45515 SRR Sk LIS ik fE
Ml p-CREB 454"% . NF-kB 5 p-CREB (Serl33) 3%
GriEZs G CBP 175 5 F0 L DR 5% i 40 M A 9
CBP 3% ik &t 2 M % A BR 1Y, NF-kB 5 p-CREB
(Serl33) S PE 45 A A XA FRAY CBP R4 53
A cAMP-PKA-CREB fY 3 [H 5 5t RS /N
eI 5t KRR % 7 1 NF-«B 5 538 % 19 3%
1% i 3 ¢cAMP-PKA-CREB {5 5 i B% 5 CBP 1 45
4, BV p-CREB 2R3k, NI fli AQPS Fiksi,

Zi LTk NG ARG E B RERYT AR 1
PEFIHL 30 ) NF-xB 5 5380 5% 0 38005 F2%
cAMP-PKA {5 S %l AQPS Fik 8, i AR
(R TR 2% ik, b LUK IR AR 258 T 3L AR P2
FERl

2 % x #t
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