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Expression and significance of peroxisome proliferator activated receptor gamma in mucus hypersecretion in rat airway epithelium”

ZHANG Xiang-yan ,LI1U Wei-jia® ,YAO Hong-mei et al.
(Department o f Respiratory Medicine , People’s Hospital of Guizhou Provincal ,Guiyang ,Guizhou 550002 ,China)
Abstract: Objective To investigate the influence and mechanism of peroxisome proliferator activated receptor gamma(PPARY)
on mucus hypersecretion induced by endotoxin in rat airway. Methods 12 male SD rats were randomly divided into control group
and endotoxin group. The count of epithelial goblet cell, the expression of mucin in bronchial tissues were examined by HE staining
and alcain blue-periodic acid Schiff(AB-PAS) staining,respectively. Expressions of MUC5AC,PPARY protein and mRNA were re-
spectively measured with immunohistochemistry and real time PCR. Results Compared with control group,the count of epithelial

goblet cell, the expression of mucin, MUC5AC,PPARY protein and mRNA were increased in endotoxin group (P<C0.05). The ex-
pression of PPARY protein was negatively correlated with the expression of MUC5AC mRNA (r=—0. 829, P<C0. 05). Conclusion

PPARY involves in the occurrence of airway mucus hypersecretion induced by endotoxin.
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e 82 S ek B 3 0 e YR R R YA G A BT 0 R R E
AT 5| AU B ZE R W S AT U . R AR SR B IE B L RIE B
TR 15 3 DI T A A TE R AT B S RO BE B L 2 i 1
WG Mk 7 Ry R, i AT G T A B 4
W S A O 25 5 DR O — 2 T W AT R0 Vs 0 1 R AR AL
Tl ¥ A B T A G A A O SRR A R B R
Wi 43 W o ASBIF TR DA K BROA B S8R 2, R i S Ak 0 I 4 3 7
YIS % /& v (peroxisome proliferator activated receptor 7,
PPARY) 1E N B 2 15 5 AU TE 25 R =5 43 0 o i 1 R R CHC L)
1 #Rt5FEE
1.1 FERF WHEZE E. coli 055 + B5([FH Sigma 2 ) .
i SACIMUCSAC) H 7 B BT & (3% [ Neomarkers 22 7)) |
PPAR-y Z 5B GRIUIHE L84 W TRA BRARD gl
g o, SP AR & (AL Bt A2 & W A W HOR A FR 2 7)) A Rever-
tAid™ First Strand ¢cDNA Synthesis Kit (37 F4 %5 MBI A ] .
Taq DNA B4 & dNTP(3E Promega 24 &) %,
1.2 SRl s Kool R TE VE omEdk SD R 12 K,
PR 200~220 g, BR#E 10~12 JA, BEHLAY 3T BRI RN T &R
o XFHRLHLL 1Y E B 40 (50 mg/ke) I8 T T8 5 5 R B A1 5
J5 VI IT B00 e ik » 22 8% AU L 1) U T AR BER K 100 pL,

o SEGTUH SN R 2 IR B 4 R R B & Sk SR B35 H (TZJF-2006-37), &

126. com,

BE G ¥ KL B R R R 3 1~2 min, WX HREN B
7l » 5% Yanagihara S5 7735 KB WIEAKE N 2 g/L
LPS 100 pL.

1.3 feAklsE KEEYES 4 R EEES 10RE 7
150 mg/kg JBRFR A B AT rb T 406 v E L BT R
HERLRENEAGMAS BERA T RAERT.

14 S8 EEARRATT SO By e kA HE KT
F - AR 35 R CAB-PAS) e € 3E 47 AROBR 48 Jf 3 450 2% A Tl <
BRI R TR, FIeBE(X200) FRE 5 AN5E8 M 544 1
W TR T £ o AR A A 5 BT T B A B L ISR AR

WLHEAT A AT AR AR A0 R AN B B <<5 %0 R O 43
=5~25% R 1433 >25~50% K 2 435 >50~T75% K 3 4p. >
75% 09 4 4% . WA IMAGE-Pro plusd. 5 &5 ¥t 2 45 LI AR %)
(o B FOR SE Y R Rk

1.5 B B4 4 MUCSAC,.PPAR-y EHIE M4
fhdif B % o B AL W B8 E E (SP) kK W R GE K Wl 4 A
MUC5AC.PPARY i35, i PBS AU —Hu/E 0¥ 18 . B
MR, RS T4 MUCSAC J il B €, PPARY
JMiAZ e, B IMAGE-Pro plusd. 5 #4715 4 #7 , UL
PR 0% B O d8 bm ke G g 4 Ak Yl £ 3E AT A3 AT

S8R AE 3, L 3E - 13984883020 ; E-mail : weijia902 @



2104

1.6 #8414 MUCS5AC.PPARY mRNA £k X%
Fi 920 58 it PCR(real-time PCR) # 1l MUC5AC ,PPARY mR-
NA 35, BUEE PO XA 4 41, i Trizol # #l— 2 1k
PRI A28 RNA, i cDNA & a3 £ 1k WA e 7 %
RLMZ  fE PCR AL R 47 52 30976 & LA 1 4% cDNAL L
I B 43 5 im A MUCSAC, PPARY . i B -3- iR I & it
(GAPDH) 514 B % 5t Y B AE 55 i 7 i PCR AL B #4797 44,
94 CHiZE P 2 min, 94 ‘CAPE 20 5,50 ‘CE M 30 5,72 °C Efifi
40 s, 3 40 ®&,72 CHLEH 5 min, MUCSAC 5|49 74 . L iiF
24 5'-TCC TTC TTG TCA ATG GTG TCT-3', Fli#5 ¥
5'-ACC AGG TTC AGG ACA AGT AG-3', ¥ #K ik 151
bp., PPAR-y B| ¥ 5 3. L5 4 5-GTC TCA CAA TGC
CAT CAG GTT-3', Fiiga| 4 5-TTC AGC TGG TCG ATA
TCA CT-3". ¥ # K FE}y 90 bp, GAPDH 5| #F51] . L5519
5'-CCT CAA GAT TGT CAG CAA T-3', Fli#5] 4 5'-CCA
TCC ACA GTC TTC TGA GT-3', 4§ #K fiF 3k 141 bp, ik
Sl LAY TREARRS HRA S B g &
PCR {30 0 %€ S 580 JiE 9 B A B — 5 5 26 B 38 S R k), R
FH 50 °C .30 s fEAIR A e 45 FE 5 G 5 B E (Ce B L If:
SRR A AT LA, B B 0 3 B A X T R o

1.7 Sl SR A SPSS10. 0 Gt il 84 34T 48 1 2 4
Bro Bdi DL T s FoR Z A R EL R A T5 22 50 07 9800
PR g K058 . A 6 20 BT R A Pearson 35, DL P<C0. 05

FREF 201058 A% 3945 % 16 4

REFAGI¥E L,
2 £ R
2.1 SOE L EACIRANIE R FR Y B ARt S5 IR R
N BE 25 2 AEE B R ARR A0 R Sy BT B R ) R A B B
Bk D,
x1 HMAXRSELEMRERBIRBERD R
T (zLts,n=6)

il PRI AR (43)  AB-PAS Bt B AR 25 6 H AL %)

Xf HE 2 0.50%£0.11 4,18%£0.70
NFHREY 2.7340.33% 56.4949.57%

© XL e, P<<0. 01,

2.2 SIERMA4 MUCSAC.PPARY %8 [ ) mRNA ) £ ik
MUC5AC BH P e o J00kE 35 2 0L F S S0 Jh 88 B, 340 I
FRBETRAGE R T E 1.2, SxEALE. NEEASHE
B8 MUCSAC 2 [ & mRNA FikB B34 in. PPARy [
P Y (0 J0RE 35 8 L TSI b R A0 L i 9 R 9 )
SEANME 55X IRZE PR, N R B M2 PPAR-y HE H
K mRNA FEHM(E 2.,
2.3 MRS NERASE KA LR PPARY AKX
K- 558 K il 41 41 MUC5AC mRNA 3 35k F 5 1A 5%
(r=—0.829,P<C0.05),

*®2 FAHAXBRSERALR MUCSAC \PPARY EB K mRNA BRI (24 5,n=6)

MUC5AC PPARY
21 5
SRR 4y % AT 3% DB VTR G LSRR
Xf BE 21 1785.004236. 05 2.4240.68 825.84+107.02 2.234 0.53
NHFEEU 3998.95+513. 13* 39.0349.43" 1121.084202.53* 6.0041. 44~

* G XFRRAL H#, P<<0. 05,

3 i

AUERWE T B SE b B FROIR A R R R AR 4 T
ot VR G A o R e R T 7 A S A R B 4
AR R AT BRI AE B A HZAE M. #HH (mucin,
MUC) J5t Al i 14 28 A %of 2% 1) 86 32 3 284 D Herp i AR R
i il 77 A ) MUCS AC AN 48 J 78 fidt FJE A M8 2 0 0 0 4%
HRIEAIE AT W B P R EE R E AT . MUC i %
IR VAE bR AR A0 I R A 0 A R B A 5 AR AR D R AR
AR 3 WA 2 R ST B R 40 W R AR Y R B LR .
ZHEZR TS YY) A0 RS A0 T R RE A 5T 4 AR AT
HAGE R MUC 3% S BCUERNR & 2- M. i T 40
PR B RERIR R E R R IME R EER R,
Fo 2 MR e EE M BN 2 B R X MUC £35
15538 B R A 2 e

PPARY F 1990 4 f Issemann Fl Green'™ % 45 M /N B
I 5 B 2k R — 218 ol B0 3 T A AL T R VBT ) A SR R
T DR 5 R AR LS A T 0 2 0 A R A S R 5 AR R
1S BRI A 9 2 RO R A s . I I O . PPARY 11
Ty RE A KL F 98 4 i 107 240 Ff 23 A e B AR A . R AR SR B R
B, PPARYy Bi B 75 16 5 4G 8 B A8t L 40 0 4 Ak 0 T S5 R
PR A 3 T e 2 Y RO F i O B S g W RS . 0
MR R GBS B, OB BB B R T R RARE T

WA PPARy 3k, W) B8 55 18 1 <38 & 5 A L7 . Birrel
IR BB SE 44 T PPARY #3h 7 % % 5 I A B L RE W
B P9 B R (LPS) il 8k 51 32 14 38 wP s 40 i 2 4 i &2 il
MR TR BRI, AR N Y Sh B R B A A B AR A R IS
A TL-2 . T0-4 1 TEN-vy 45 40 g PR 7 A= el 20 fili 38 4% 9 s
B BT W AT AT IE 45 B R L AR IR H R BRI R
444 0 i PPARY E H & mRNA k. E N TS LPS )5
ATE R R IR A L S B R LR A4 MUCSAC
A S mRNA 2% B8 36 h0 AL B0 20000 o I s
[ PPARY ZHH K& mRNA FikIRA B, £ LPS
1 R 8 22 B 40 A 200 RE AP ) 2 850 i, R ABLIAR G 7T
ol STE b AR 4 AR B R £, B R AGE B 4 i MUC 2
R MUCSAC 123k .42 7 MUC 194 1. PPARYy 25 T 40
WiESFREMBE MMM E L, #— LT BN, K
B KA 20 PPARY 5 H R ik K558 &gl 41 MUCSAC
mRNA ik 2 1 # 5¢ . $2 78 PPARy %} LPS ¥ S 1 S E F
1o 43U T RE A7 A e R R AR L B AR R R AL R S S
PPARY M4t # A/ AT 6 4 RRIR AT

£ % 30k

[1] Groneberg DA, Wagner U, Chung KF. Mucus and fatal
asthma[ J]. Am J Med,2004,116(1) :66. (F#4E 2107 H1)



FHRIES 2010 %8 A% 39 5% 16

B M AR U RE KR ) .

PR R . PVL A K B R VEGF 4 4 2 5
FHPE S 1 SO 20 W) 22 55 BH P, 9 24 3 2578 1048 P B 400 it 1t 2%
ik, HFAEWLK D EHEWERFIARGESE 3 KK AKIE L
BEMmEK VEGF &8, M L HERES 3 KKEMB &R
BiYE VEGF mRNA 24, Z5REW . ARFH 3 X PVL A AR
WmZEBEH 2 VEGF mRNA £3EH Z 5 T SO 4, 5 Geerts
SO g R — a0, [ Ah /D AR A
WEE T FEEEL R, L BIESE. VEGF 2544 J1 1Y 1 & 4
B AT RL5 R IS PN B 2 I o3 24 4G AR 5 TR OB A AR S I8
A0 T A 0 R A X AS [ B R A A 0 B — s R
TS . {EBFSE & B VEGF & 4 5 25 A9 [ B 2R 0] 46 i 4%
B, SO R B .

R R VR B 4 5E i B AR TNF,, Ifi 9% VEGF 3%
SIS BNl SR R o o i | RS (0 RN N | S
R RV FIELZEEES 3 dERRBEAE RS &S PVL
2 A EL B B D R B R 4 40 VEGF mRNA £k 758 B 8
FEARG o A 25 40 00 v ) BF 22 1] il 1 38 VEGF 2% 3k 50 s 2> 1
IKIE R . Lopez-Talavera 0% i 57 /R ¥ Il J3E 22 nl ok 3% 1] i
ik 78 FE K BRUTRG Bh Jy PR AT FOIRAS 5 0T AR 1T B KR T

ZE BRTAR, TR R AT O T B 0B 1 O B R W
AR W, VEGF & & ik nl g8 5 K BUE KB A 5. 70l
VEGF (¥ 1 M w] B8 2 36 I JH 5 Ak A8 38 7l (&1 44 1 K 0% — F B 1
RIT R

(RS Bt B AR K FE S AH &R KRR
SRR L HAH B

SE 0k
[1]

Moore KP, Aithal GP. Guidelines on the management of
ascites in cirrhosis[ J]. Gut,2006,55(Suppl 6) : S1.

(2] @B, B, ERA S ME W LA KB F7ER BRIk
1o R AR LT ], AR A 8 7, 2003, 23(3)
189.

[3] Groszmann RJ, Vorobioff J, Riley E. Splanchnic hemody-

namics in portal-hypertensive rats: measurement with
gamma-labeled microspheres[J]. Am J Physiol,1982,242

(4]

L6]

L7]

(8]

(9]

[10]

[11]

(12]

2107

(2):156.

Geerts AM, De Vriese AS, Vanheule E, et al. Increased
angiogenesis and permeability in the mesenteric microvas-
culature of rats with cirrhosis and portal hypertension:an
in vivo study[ J]. Liver Int,2006,26(7) :889.

Fernandez M, Vizzutti F, Garcia-Pagan JC, et al. Anti-
VEGF receptor-2 monoclonal antibody prevents portal-
systemic collateral vessel formation in portal hyperten-
sive mice[ J |. Gastroenterology,2004,126(3) ;886.
Fernandez M, Mejias M, Angermayr B, et al. Inhibition of
VEGF receptor-2 decreases the development of hyperdy-
namic splanchnic circulation and portal-systemic collateral
vessels in portal hypertensive rats[]J]. ] Hepatol,2005,43
(1):98.

R, EEOL. K ER %, VEGE Xb KR 50 %0 4R BT
JIERS M A JS 2 /9 2 m L) ], 8 R BE 24, 2008, 37 (9)
959.

RIS A 0% K 3% IR D . 45, VEGF 3[R e 3 B0 L4 i
AR YT OB RS ], E R PR 2% ,2005,34(11) : 1669.
Gupta D, Treon SP.Shima Y.et al. Adherence of multiple
myeloma cells to bone marrow stromal cells upregulates
vascular endothelial growth factor secretion: therapeutic
applications[ ] ]. Leukemia,2001,15:1950.

Sauer H,Gunther J, Hescheler J,et al. Thalidomide inhib-
its angiogenesis in embryoid bodies by the generation of
hydroxyl radicals[J]. Am J Pathol,2000,156(1):151.
Andr'e L. M, Darid RF,Bronya S, et al. Thalidomide and
at halidomide analogue inhibit endot helial cell prolifera-
tion in vit ro[ J]. ] Neuro Oncol,1999,43(2) :109.
Lopez-Talavera JC,Cadelina G.Olchowski J.et al. Thalid-
omide inhibits tumor necrosis factors alpha,decreases ni-
tric oxide synthesis, and ameliorates the hyperdynamic
circulatory syndrome in portal-hypertensive rats[ J]. Hep-
atology.1996,23:1616.

OfeRS B :2010-01-03 & 18] F 91 2010-06-17)

CEAE5 2104 5O

[2] Yanagihara K,Seki M,Cheng PW. Lipopolysaccharide in-
duces mucus cell metaplasia in mouse lung[J]. Am J Re-
spir Cell Mol Biol,2001,24(1) :66.

Young HW, Williams OW, Chandra D, et al. Central role

of MUC5AC expression in mucous metaplasia and its reg-

(3]

ulation by conserved 5" elements[J]. Am ] Respir Cell
Mol Biol,2007,37(3) :273.
[4] Issemann I,Green S. Activation of a number of the steroid
hormone receptor surperfamily by peroxisome prolifera-
tors[ ] ]. Nature,1990,347.:645.
Lee KS,Park SJ,Kim SR, et al. Modulation of airway re-

modeling and airway inflammation by peroxisome prolif-

(5]

erator-activated receptor gamma in a murine model of tol-
uene diisocyanate-induced asthma[J]. J] Immunol, 2006,
177(8) :5248.

Wang AC,Dai X,Luu B, et al. Peroxisome proliferators-

(6]

L7]

(8]

[9]

activated receptor-gamma regulates airway epithelial cell
activation[ J]. Am J Respir Cell Mol Biol,2001,24:688.
Ward JE, Tan X. Peroxisome proliferator activated recep-
tor ligands as regulators of airway inflammation and re-
modelling in chronic lung disease[ J]. PPAR Res, 2007,
2007.14983.

Birrel MA, Patel HJ, Mccluskie K, et al. PPAR-gamma
agonists as therapy for diseases involving airway neutro-
philia[ J]. Eur Respir J,2004,2418.

Honda K, Marquillies P.Capron M,et al. Peroxisome pro-
liferator-activated receptor gamma is expressed in airways
and inhibits features of airway remodeling in a mouse
asthma model [ J]. J Allergy Clin Immunol, 2004, 113;
882.

(Wi B #1:2009-12-17 & [9] B #9:2010-01-15)





