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52 W 1% Wi 2 % COPD k ff, p38MAPK,,
TNF-a }2 AQP5 FE [ 32 35 17 52 1)
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(1. TP ERE,FHMN 450046; 2. THEPER, M 450003)

[HWE] B WEEED Wi T %18 P B 28 4 i P9 ( chronic obstructive pulmonarydisease , COPD ) A Fi A6 7 57 <48 Al il 2
Z1rh p38 22 24 JEIE AL R 1118 i ( p38mitogen activatein kinase, p38MAPK) . {148 £ %€ [ F-a (tumor necrosis factor alpha, TNF-a) .
oK i 2 1 5 (aquaporin 5, AQPS) 5 [K ¢35 52 W, 3815 & B W% W 7 7 % COPD e K <3l i 40 b B VE FH LI . ik R
FH g 2 ¥k (lipopolysaccharide , LPS) I M0 %% 75 % COPD K BB, BEMLAE K B4 1IE % 41 BT 4 (2 5 w7 1K b o 77 i 4
TEH A AR A AR K (15.52 mL-kg ™' - d™") BB NG T O REAR P R R B (7.75,15.52,31.04 ¢
kg ted™h) ML 15 d, RIS R IE A AL AG I p38MAPK [ TNF-a Jz AQPS JE K 7540 0 S48 Mt 4L h A ik, &R 5
IE % BB 4 b A, A T 4 K B AQPS mRNA[ (4.52 £0.11)VS(0.87 +0.32),P <0.01 JfIZ&E M [ (3.98 +0.22) VS(0.58 +
0.02) ,P <0.01] %5k 5085, 1M p38MAPK mRNA[ (0.49 £0.02) VS(0.85 £0.02) ,P <0.01],TNF-o mRNA [ (0.26 =
0.01)VS(0.44 +0.01) ,P <0.01 ]34 i 2458 , p-p38MAPK % 11 [ (0.30 +0.01) VS(0.41 £0.01),P <0.05] fl TNF-o & 4
[(0.20 +0.01VS(0.38 +0.01) ,P <0.05]FAH B FH M, AQP5 H H 5 p-p38MAPK, TNF-o % £ kW2 AAHE (r 230K
—-0.547, -0.532,P <0.01) ; SERIZH AH 1L, 2 2 0% w7 v F) & 240 AQPS mRNA[ (0.87 £0.32 VS 1.80 £0.32,P <0.01) ],
AQPS [ (0.58 +£0.02 VS 1.61 +0.72,P <0.01) ] F ik B 2 1 48 , p38MAPK mRNA[ (0.85 +0.02) VS(0.51 +0.02),P <
0.01],TNF-a« mRNA[ (0.44 £0.01)VS(0.40 +£0.01),P <0.01]FE 55, p38MAPK & 1 (0.41 £0.01)VS(0.32 +0.00),
P <0.01]TNF-o [ (0.38 £0.01)VS(0.31 +0.00), P <0.01] 3k B E W . AQPS B 13k 5 p-P38SMAPK, TNF-o 7 [
PIR W ERAR(r 500 —0.542, -0.541,34 P <0.01) . Z5i% %% i T A B L AN G COPD < IE R & 4 b AE A, AL
7T i 5 F 98 p38MAPK , TNF-o ZE [ 3k | L8 AQP5 JEH R KA K.
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[ Abstract | Objective: To study the effect of Ailuo Kechuanning on expression of p38MAPK, tumor

necrosis factor alpha (TNF-o), and aquaporin 5 ( AQP5) genes in rats with chronic obstructive pulmonary
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disease (COPD). Method: Lipopolysaccharide (LPS) smoke was used to COPD rat model, the experimental
animals were randomly divided into normal control group, model group, Normal group, model group was given
physiological saline (15.52 mL kg~ '+d ") byintragastric, Ailuo Kechuanning group (7.75, 15.52, 31.04 g-
kg '-d™"), ig for 15 days. The expression of p38MAPK, TNF-a and AQP5 genes in the trachea, bronchus and
lung tissue were detected by in situ hybridization and immunohistochemical techniques. Result; Compared with
the normal group, the expression of mRNA and protein of AQP5 were weakened, but the expression of p38MAPK,
TNF-a mRNA and protein were enhanced in model group, the expression of AQP5 protein was negatively correlated
with p38MAPK (r = - 0.547, P <0.01), TNF-a protein (r = —0.532, P <0.01).

Kechuanning mediate-dose group with the model group, the expression of AQP5 gene in enhancements, However,

Compared Ailuo

the expression of p38MAPK, TNF-o genes was decreased apparently, the expression of AQP5 protein was
negatively correlated with p38MAPK (r = -0.542, P <0.01), TNF-a protein (r = —0.541, P <0.01).

Conclusion; The mechanism of Ailuo Kechuanning regulating COPD airway mucus hypersecretion may increase

AQPS5 gene and inhibit p38 MAPK, TNF-o genes expression.

[ Key words ]
alpha; aquaporin 5

18 P FH 2€ P fili % 9% ( chronic  obstructive

pulmonary disease , COPD) J& LA 18 P JE 48 7 M R GE &
iE Ay T B A Y I U AR G UL, R AR S R AT
IR G R S COPD 3 B bR % B
WK W8 A P I G S AR, 0% LR 5 0 2o AT
Ko JBPEEIZUR” IR W UE” AE L WE , AR
FOUZH AR N R AR IR s AL E B X 1%
Wi T 07 o 28 22 4F i PR A 3 3h ) S e WE o 45 2R 24 .
N W W T RE B i COPD B 35 R Bl ) AL A
F9 s 2y i AEL PR R AL S L A B g 4 45
Z B (LPS) I 25 5 5 COPD K RUBE AL, WL 42 2% &
W Wi 72 X COPD K Sl 40 52U R 20 21 vh 2 5 8
K0 1 p38 42 B R A 26 PN (p38 mitogen
activatein kinase ,p38 MAPK) . it 8% ££ %E [Al T -o ( tumor
necrosis factor alpha, TNF-a) Fl1 2 5 5 18 &5 W 70 Wb 1
JKIE T 8 1 S (aquaporin 5, AQPS ) J K 3 1K (9 2 Wil ,
3BT AQPS NGk 55 p38MAPK, TNF-o FE [ F3A 1Y
M HE— 45T AQPS JE [H 3 ik 75 1k 5 < il R E
IR G B 22 0 % i 3 1 T T S AL
1 ##
L1 25¥ 2200 T 07 25 W4 - &R 8 (5
1206031)6 g, 302 (4t %5 1112024) 15 g, % ZF (1L 5
1112031)20 g, (AR (#E5 1112011)12 g, F255 7 (it
S 1112011)10 g, AR (#E5 1112021)10 g 3K
rhe Iy R (T RIL A BR A |l ) s Z ¢
(fit% 11110018) 10 g, 3% A1~ (it %5 11100048 ) 10
g, 125 (L5 1103001S) 15 g %534 g v 24 it J7 i kE
(ZhEZ),

chronic obstructive pulmonarydisease; p38 mitogen activatein kinase; tumor necrosis factor

L2 5 544 KB p38MAPK J5 £ 4 22 i 7
£ (p382012DIG ) | K B TNF-o J& {7 2% 22 ik 7 &
(BSHOO087F) , ¥ [ b 5 {8 8 25 /B W) R A BR 2
Al . p-p38MAPK Gt K il —$1 (BA1325) , fdii K
Bl TNF-a — %7 ( BAO131), AQP5 J& [A J5i fi7 4% 3¢
( MK2206-r ), % Ht K B AQPS — %t ik # &
(BA2205 ), SABC i #| & ( SA1022) HI DAB
(AR1022) Iy H W LW AEY TERAR AR, H
Y E 45 (50 cm x50 cm x40 cm) , 18 5 ik
EE £, I8 £ B ( LPS, solarbio 2 #], L8880,
701034 ) | 21 JHL Y2 AL 0 (6 S Y, £ 9l 75 i 14 mg/
LR T &R L mg/ K MM EHEME ) A
POIE R B A (G da i (U B A0SR ), DHP-260) |
TGL-16 A {15 i = # B .0 AL ( Ll 54038 ), U-
CMAD3 %I i {85 . GX51 %4 [ 3 A% 5 ¥t & %t
20486 #1 § {45 4 X ( H 4% Olympus ) , Motic %5 1])
J S R & 48, BP-211D/BL3100 HL 7 K7 H
30 B A (50 em x 50 cm x40 em ) i 3] g B
2 BRI SE I 0 SR AL
1.3 ¥ 6 Hi# SD KR 50 5, M i & >, SPF
G IR (250 £20) g, KM R 2% B 24 e 52 50 5 )
L R A A% IIFS SCXK (#)2012-0001 ,
2 FHik
2.1 WA B KEBENLS R 5 4. E # XTI
Y1 AL B B G T O IR P A
(7.75,15.52,31.04 g-kg '-d ")l , 54110 2,
2.2 fUALHI & S BEOCHR[12-13 ]l £ LPS Jin4H 3
755 COPD K ERUBIAY . SR A 1 B 2 0 n 28 7
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Tk AES 1,14 K, H 1% 9 5% B b2 85 (40 mg-
kg ™) ip SRR, A M R s T K BB S AR, R R T,
W 18 S Ik S A A D A A R AR
ml 7E 588 AW T A # R K A LPS 200 wL(1 g-
LYY R Je s O BRI 8 A ST BE G, i LPS RE g 1Y
AT T Wil 452 ~28 K (45 14 d R4 # KR
EATEA N W% 40 min/IR,2 /A (IR 8
SO S EARE T d IERALLH 1,14 RERETEA
200 L ALK, AR TCRER AL B

2.3 452 BRI G, 5% S0k 14-15] 0
W MY ig BT K(15.52 g kg™ ed ),
BRI A KRG T 2 % Wi T IR AR s R
2 ig IR E W (7.75,15.52,31.04 g-kg '-d "),
L 1S d,

2.4 HE Q@abpAlf WA T4 4,10% HIEE
[, H ALY i HE e,

2.5 JEA7Z22¢ (in situ hybridization , ISH ) # 1 fifi 25
41 AQP5 fil p38MAPK , TNF-o mRNA JFifi ik J§
PN AE FEOLBE A 22 58 Kl F LR O Ak
Y1 7% B8 b 25 7K ,3% H,0, 253 10 min [ 7 P J5
P A ALY . % # mRNA 2 fv Be: i 3% #r
T T B i R 1) A I (1 mL 3% AP ETR SN 2 1%
W AR B TR ) ,37 C 4K 30 min, QTLEE: 0
T 2% 28 W, FE R A A5 N 38 ~40 C 3 h, @438
FeACW, w AT a8 B R B A, H RS 40 C 4238
R, O G UEG  Hm a h,37 CKB T
SSC B Ve S5 = M . @ SABC K & 4 5]
IARERE Y,

2.6 GRE4 /L (immunohistochemical , IHC ) S-P 3£
I AQPS 1 p38,TNF-o #1381k L
B O WD) R H BB 2K @3% H,0, E i 10
min BH W7 P9 IR M 00k W 8 5 ) 1l A % T 20
min; @ —HL TAEW 4 CHF LR ;OmAEYER

b =P TAER,37 CHE&BFE 20 min; il % 5 25 A
F-dE YR A 37 CRAMH 20 min ;©
DAB . AR ERZ Y. HOHMHAMAL Y F1EN
PR XS IR DL PBS AR — P2 Foxf il

2.7 JRPLZe AT G sE AR A R I R 4y
3 g ALY LAY B AT R € B0k hy B M 265K, A
ANEE R, Bk 5 BE R 10 4 w45 00
( x400), &k H] Olympus GX51 4= A 3} K& 73 #r &
G, R PRV e e IO BE (A BOE B AT 4T
2.8 guiteEab s B AL EEAE SPSS 115 AT,
T R R FH =5 om0, 2 41 A B8 AR O
2200 B A AR 0 F Spearman S5 AR OG5, P <
0.05 B EFHGIT¥E L,

3 £R

3.1 KRR — MM SR, w4, — ek
Bl IR JCAE T B, B B Wiy 7 A
AR TR A W, AT 2 B B
T AR R BRI, & 5ET 1 H

3.2 B W% A T X COPD K Rl 4l 4
p38MAPK,TNF-o A1 AQP5 E R EK AW A
20 2 TNF-o, p38MAPK mRNA FI 4 11 35 %8
BESTIEFRHY P<0.01); SEERALKELY
0% g 7K of L ) AL R TNF-a, p38MAPK mRNA
FFIEH B PR (P <0.05,8 P <0.01,%&
1) . AQPS 7E A5 7 41 FlIE & 21 /<18 B BT AR B 7 2
it K it i b B AN AT — e AR Rk . ik
FH A5 5 28 B0 M R 3R P9 A 5 €6 JOURY. , 40 i JEE b ]
A PR R AR DL Ry T2 il AR 2 (+)
BUERC-) B +) . 5IEHH K, B
2 AQP5 mRNA FIE I REAH B FEM (P P <
0.01) ; S5BIAI L L3¢, % & Wi big 7 v ) it 41 AQPS
mRNA FIZE [ F£ ik B R (P <0.05,P <0.01,
*£1,K1~6),

x1 EFEHETIHEHKXBRMALR p-p38SMAPK 1 TNF-a,AQP5 EFFIXZBE (A) KRN (x =5)

F) JE A7 428 mRNA S 4 1k protein
2151 n ,
/g kg p38MAPK TNF-« AQP5 p-p38MAPK TNF-a AQP5

EH 10 - 0.49 +0.02 0.26 +0.01 4.52+0.11 0.30 +0. 01 0.20 +0.01 3.98 £0.22
el 8 - 0.85 +0.02% 0.44 £0.01% 0.87 +0.32% 0.41 +0.01" 0.38 +0.01" 0.58 +0.02%
ZB e 8 7.75 0.73 +£0.01% 0.41 £0.01% 1.54(3.34% 0.36 +0.01% 0.31 +0. 00" 1.32 +1.46%

9 15.52 0.51 £0.02% 0.40 £0.01% 1.80 £0.32% 0.32 £0. 00" 0.31 £0. 00" 1.61 £0.72%

9 31.04 0.63 +0.01% 0.39 £0. 01" 0.92(1.08% 0.33 £0.01% 0.32 +0. 00" 0.63 +1.26%

FS5IEFEA Y P<0.05,YP<0.01; 584 %> P<0.05,"P<0.01,
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ACTER 4B BB C. BB LT 7.75 g-kg ™ 415D B BT 15.52 g-kg ' 4l
E. 2% %05 31.04 g-kg A (K 2 ~6 )
Bl BFEWTHAL L5 d3 COPD K RMESE A4 p38MAPK mRNA [F i 5 1A i) #0 (ISH, x400)

Lo ]

B3 EFEMmTRI LS d3f COPD XRAXSE AL TNF- mRNA R R EHFME(ISH, x400)

B4 ZBTEHTLHZ 15 dx COPD XS E MHLR TNF-a EARIEH M (IHC, x400)

Bl6 EFEMmTHRE 1S d3f COPD BXSE AR AQPS EH RIAM M (IHC, x400)

3.3 p-p38MAPK #H 155 TNF-a, AQP5 JEH 3% TNF-o mRNA; TNF-o ZE I FE X R IEMEE (r =
IKAOAH 438 4 Spearman 458 94 AH 5 4y, A Al 0.732,P =0.000;r =0.653,P =0.000) ; p-p38SMAPK
411f p38MAPK mRNA 5 p-p38MAPK 155k & iE % (15 AQPS mRNA. 2 [1 % ik 5 % f Hl %

FI3 (r=0.768, P =0.000), p-p38MAPK & 455  (r=-0.533,P <0.0l5r = - 0.547, P <0.01);
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AQP5 ZE 15 p-p38MAPK; TNF-o ZE [ % ik ¥ & 1
S (r 4k -0.547; —0.532,P <0.01), Z%
0% Wi 7 ) ik 2 b p-p38MAPK 2 [ Rk 5 TNF-«
mRNA ; TNF-o 2 [ 35 35 52 8 3 E M E (r 205108
0.634;0.571,) P <0.01) ; p-p38MAPK 75 [ % ik
5 AQP5 mRNA; & H ¥ 2 B F fi 4 X
(r 558 —0.542; —0.541,# P <0.01) ; AQP5 7§
F1 321k 5 p-p38MAPK ; TNF-a 25 1 2 B 3 1714 5C
(r 558 -0.542; —0.541,# P <0.01) ,
4 itig

COPD (1355 2 g A5 4, 45 18 14 3048 4 P 2E 1
YRGS S5 COPD RN (R 40 e £ 2 A4
rh R 20 B L 20 T Uk 4 e (JC R CD8 )
TG FR A A0 i 251 T 9 28 i 40 I R i 400 i
K 45 Z2 Fh S A 0T, A8 E A 0T R AR I F 0SB 2 1
RAEAN ML S 5 5] COPD (1) 4 4E i F2 , 34 [ 44 4 A
el IR S S CTE - S G G NG R B
WA, /NS BHZE RTE A AR L2, B3
COPD B i L e T o 2 170k & R AR 58 ]
Wi, B AEXT COPD 35 3R 7 o 72 v 30 il <l %
i B S R o WK A BRI AR .

MAPKSs J& 4 Jfl P 15 12 % 356 (1 28 31 g Fn 3 [w] 3
P o MAPKs 58 £ %240 55 p38MAPK, 4fi il 55 5
JE AT W ( ERKL/2) R 3075 Ak 8 O (JNK) 3
S B B, AN R 19 MAPK 5 8% 4 18 52 4 1)
% Z 55, p38MAPK il {5 (1 316 5 22 B 20 B 7 1) B¢
AT VIR . TNF-o 35 B Bl 0GB B0 A% 1 0 40
Jitl 22 55 3 Wb ) AN DR 7, 2o 1 TNF - 386 58 o il 45
RESE 375 PR, 1 5R 2R JR) 0k T 4 B9 RN Y A,
TNF-o A 338 e P b7 40 i 266 B 145 PN B2 38 O F
T I r s 200 i T A 1R S S O A 0 e A
JHE TR T A A MR, 75 kAR RE TN A i ZH 2 i
i1 AE COPD 484 W TNF- 755, &&= COPD ™=
ERENEERRE . AU R A BoR, B
R ZH IR BRI 9 S A Ak p38MAPK 4K 1 11 R 35 B
B T IR R 6 R AL, UL AT BB p38 15 5 3 I 1
WL RAE N, B 4] p38MAPK mRNA 5 p-
p38MAPK # [ £ ik 2 IF M & (P < 0.01), p-
p38MAPK # 45 TNF-a mRNA (ZE [ 3R ik 2 ¥ 1 AH
K(¥ P <0.01) 5 KA FE S TH IE B, 4 5 44 B 1B
p38MAPK i % BE 41 il A5 22 W56 5\ TNF-o %5 40 g [
F BB . p38MAPK 5 S0 I, A7 B T8
P EL S P8 T B B 3 Y 0 W o R
p38MAPK mRNA 5 p-p38MAPK 5 [ 3 ik 2 B 1 ik
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55, TNF-a mRNA Fl & [ % i5 2% 8] & 9 559, p-
p38MAPK 7 41k 5 TNF-o mRNA , TNF-q % [ %
INHy R OE IR A &, ALK AT g ad A
p38MAPK 15538 4 , ki /b TNF-ar 25 48 5 A 5 1) B ik
[IREE e 3

JK 38 38 B e — 4 5 K B A S A oK i
BEIE ) 0 M IR B G2 B . R AL 4L, AQPL
AQP5 & B /K % iz 8 18 , BT IR AQPS [ >
AT LS B0 GE AR K 4y 8 ek /b R B R VR
T A R B B R 5 0% AR T o R A
(R BB, SR BE N EE , i £ 38 1) il o) BB 1 — 25 %Ak, i
T COPD My % A & B L AWFse s R BoR, 5iE
HLH R, BRI ZH S AQPS mRNA FIZE 1Rk
BERRAL(H P <0.01) . UL AQPS FRikFEART]
G K 43 43 W6 T Ko PR E, AQPS T RE T IF 1] B
JE5] . COPD 38 43 Wb 1 26 /K 20 5 i B 11 5t ]
Z—. COPD Zf BN B 5 x5 B4 Lk 4, AQPS fIk &
K, ATRES 5 T COPD A 2 = 43 6 1 s B8 5 2
Towne %™ TF5¢ % 8L, il TNF-o 9055 32/ KUt 1=
AL fG AQPS mRNA ik T 2 f5,AQP5 A&
KRR 10 £5, HAE 1 AT B2 38 o BT TNF-o 523
50 ASWESE T AE AR AL 2, AQPS mRNA 5 TNF-a
mRNA £k £ A (P <0.01),AQP5 51 p-
p38MAPK; TNF-a 2 [ KA ¥ B A A C, SHEAA
AL, 22 % W W 7° 1 IR i b Rl B 20 AQPS 2R H KA
5 p-p38MAPK; TNF-o 5 H ¥ 8 8 3 fitH 3%, #£/-
% X W Wi 3 i) BE I8 i 0 ) p-p38MAPK, i TNF-o
BRI F5k, FIET S0 COPD A3 B K 43 16 43
T %2 ¥ 4T 98 RTS8 266 T8 o I FE o
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