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Abstract

Abstract

Objective:With the deterioration of environment, the worse air has seriously
impacted people's health. Haze is so common in many cities of China, which result
in the high incidence of respiratory system. Acute lung injury (ALI)/Respiratory
distress syndrome (ARDS) are common clinical respiratory system disease.
Currently no effective treatment measures to ARDS, the severe respiratory failure.
ALl whose characteristic is diffuse inflammation of the lung is the early stage for
ARDS .Pd-la, extracted from bai hua gian hu roots , has anti -inflammatory effect in
endothelial cell inflammatory. In this stuy,we use the LPS to induce the acute lung
injury to explore the effect of Pd-la in mice. Furtherly, we also investigate its
possible mechanism in ALI.

Method: Acute lung injury model was induced by intranasal instillation LPS
after the mouse hocused by isofiurane. Pd-la was administrated by intraperitoneal
injection after 1h of LPS exposure. Lung tissue samples were collected after 24h of
LPS administration to investigate the role of Pd-la for acute lung injury. We can
see the histopathological change by HE. Differential count in BALF can show the
polymorphonuclear neutrophil infiltration in lung.The result of Realtime
PCR,ELISA,western blot exhibit gene and protein changes of inflammatory cells. In
virto, we explore the mechanism of Pd-la in ALI by Realtime PCR and western blot.

Result: We have successfully induced the ALI mouse model. The alveolar
interval widened obviously and a large number of inflammatory cells infiltration in
lung. Gene and protein expression significantly increased, which were reduced by
Pd-la. Treatment by Pd-la alleviate the granulocytic infiltration. It also reduce the
expression of gene and protein. It is a new found the Pd-la effected the expression of
PPAR-a in ALI. We confirm it by PPAR-a knock out mouse. It has the same result in
vitro. Pd-la can decrease the inflammation in macrophage .

Conclusion: In this study, we demonstrate that Pd-la can alleviate the LPS



Abstract

—induced ALI in mouse through the PPAR-a, and may through P38MAPK/ NF-xB
pathway. Meanwhile PPAR- a also may be a new target for Pd-la.

Key Words: LPS; ALI; Pd-la; MAPKSs; PPAR-a.



R R ..., I
AR ..o, I
%—E ﬁﬁ%‘ ................................................................................ 1
WO U1: ;i ik 1L 2 HOO TSR 1
L1 LPS BRI . 1
1.1.2. LPS BRI ALT BIRIRNLE] .o 2
113, ALT AR e 4
2 PO-L oo e e r e et 5
L2 L BT . 6
L. PPARS. ...ceoeeeeeeeeeee et r ettt 6
L3 1. PPAR= @ M o 7
1.3.2. PPAR— O« S0 oo 7
L, MAPKS BRI T AT oot oot er e, 9
(ST 108 S a1 1 OO 10
YA L &3 S 11
=l = > b SNl 12
2. L, BT e e s 12
R R DS . | 12

R B e A e v | 13

2. 1.3, MBI 14
PJE Ry b S, 15
2.2. 1. RUEMMHIR ORI IR DL R Pd-Ta 4525367 .. ... 15

2. 2. 2. B R R I B o o e 15
2.2, 3. M BESE IR, e 16
] 1 16

2. 2.5, IR E . . 16

2. 2. 6. M A o 16

2. 2. 1. HE G 18
2. 2. 8. ELISA. et 19

2. 2.9, RNA BRI .o 20
2.2.10. RNAWREEMIE . W03 20
2.2.11. Real time PCR. . . ...ttt 21
R R S R 16 22



2.2. 130 FEBEFFEHL . 23

2.2. 14, BRAWRERI (BCAVE) oo 23
2.2.15. FBASRIZEHIE (Western Blot) oo oo 24

0. 2. 16, AU IIRAT R T 26

2. 2. 17, BB G T e e 27
BB AR e, 28
3.1 PA-1a BTEE LPS BESHY AL oot 28
T O O O 31
3.2. Pd-1a B2 LPS ESHI AL BYSTFHUE oo, 31
3.2.1. Pd-Ta X} F NF-x B SIHBEAIRI . ..o 31
3.2.2. Pd-Ta X1 MAPKs {5 5 aBBEIEZIA .. ..ot 32
3.2.3. Pd-Ta X} PPAR-a {55 BEMIEZIA .. ..o 33
3.2.4. PPAR-a 7 Pd-Ta &3 ALT FAPERMLE] ..o 37

g 20 = ST 41
B B oo, 44
B e e 45
B B ..o e 46
B e 56

\



Table of Contents

ADSTFaCt IN ChINESE......cvveii it I
Abstract in ENGlish ... 1l
Chapter 1 Introduction..........ccoeeviee i 1
L1 ACULE TUNG INJUIY .o 1
1.1.1. Acute lung injury LPS—induced.......... ... . ..., 1
1.1.2. The pathogenesis of ALI induced by LPS................... 2

1. 1. 3. The advance of acute lung iNJjury..........o.ueuununnnnnn. 4
N2 =0 E - T R 5
1.2. 1. Research progress.........oiiin e 6

G T 7 L 6
1.3.1. Structure of PPAR—a ... ... . .. . 7
1.3.2. PPAR—a and disease........ciiiiiiiiiiii .. 7

O S |V /AN o S ST 9
1.5, TKB -G oot 10
R = T 1Y OO OURRROURRROT 11
Chapter 2 Materials and Methods ..........ccccccovevieeiiie e, 12
2.1 Experimental MaterialS..........ccooiiiiiiiie e 12
2.1 1. Animals. . o 12
2.1.2. Equipment and supplies...........ciiiiiiiiiiin. 13
2.1.3. Main configure solution........... ... 14

2.2. Experimental Method...........ccooooiiiiiii e, 15
2.2.1. Acute lung injury model........ ... ... 15
2.2.2. The preparation for organization........................ 15
2.2.3. The extraction of alveolar lavage fluid................. 16
2.2.4. The preparation of cell smear.............. ... ... ...... 16
2.2.0. MGG Staining. ... ..ottt 16
2.2.6. The preparation of paraffin section..................... 16

2. 2. 7. HE. o 18

2. 2. 8. ELISA. . e 19
2.2.9. RNA extraction...........c.iii i 20
2.2.10. RNA concentration determination.................cc.o..... 20
2.2.11. Real time PCR. ... ... . i i i 21
2.2.12. RT-PCR. .. e 22
2.2.13. Protein extraction..............c.uiiiiinnnn. 23



2.2.14. Protein concentration detection (BCA) ................. 23

2.2.15. Western Blot. ... oo i i 24
2.2.16. Cells cryopreserved and recovery..........couuuiuunenen... 26
2.2.17. Statistic analysis of data...........co .. 27
Chapter 3ReSUILS........cociiiie e 28
3.1 Pd-laimprove ALI LPS-INAUCEA........ccccoiiiiiiiiiiiiiicccc e 28
3. 1.1 ConCluUSION. v e 31

3.2. The molecular mechanisms of Pd-la improving ALI...........ccoooiiiiiiinn, 31
3.2.1. The influence of Pd-la on the signal path of NE-KB...... 31
3.2.2. The influence of Pd-la on the signal path of MAPKs...... 32
3.2.3. The influence of Pd-Ia on the signal path of PPAR—a.... 33
3.2.4. The function of PPAR—ain ALL........ ... .. ... ... . ... .... 37
Chapter 4 DISCUSSION .......ccccvviiieiie e, 41
(@F0] o1 [U1S] (0] o TR R 44
APPENAICES .....vvieciie ettt 45
RETEIENCES ..ottt 46
AcCKNOWIedgements .......ocvvviiiee e 56

Vil



1.1. 2iRG

S5 5 Cacute lung injury, ALD 12 FRI 2538 25 -5 1iF (acute respiratory
distress syndrome, ARDS) E A5 AH [R] {3 BE DA Je A= BEOGAR, 2 FH it P A0 24 b
CUEVER PR 3R SR I SRR s e, PR B R G RT. R, B
REERE S35 o T LA R 2o e (R S B R 22 Bl AR A o DA B & A AL (R 2
51, It H 2 ZIRNETBOR 4% KA RO 153005 5 TR PR K i S22 4 4. 3 2%
50 2 4 2 K5 T 1967 R IE S — B e N SVERPIR FIE Cacute respiratory
distress in adult) Lok, 5l 7 & E%#& &L EMY, HAT ALI/ARDS £l
WA RIR ST &S 7 EORRIBERE, H 2 R 2 A R BT & A
T2 JRIEFRIE 40%-70%, 5 HA IR PERKERAE , W5 S AT =ik 90%. ARDS
J&T 24 E ThRERIS R A AR — M, B LA AR AR SR B ThRERRAS, 5 [ JF:
RIIALL 2 E RS, AT Z A A 100%™, ALl & ARDS (5B, X1
AL AR LRI 7T LK R] BE AR ST P BOIR R, x5 H B¢ ARDS B2
MeRE 2 BRI

1.1.1. LPS 5| % K9Bm#itA

ALI F1 ARDS 2 /™ 5 5| ER ALK G2 S B2 1 AN TR A I B, i ik )
HAEERIEAR T, AL HIUECR, HOARW et i m™. Mg DL ™ & i) 645 &
& ALL I FZGE R, Hord d T RREERE AT 51 1 AL IR R BE 5 L i 1 2 22
EC T PR 4 ff B = B i 7y B 2 B (lipopolysaccharide, LPS) HIZK a5 Y15, ik
TEMR T ARDS FIR IR M FIA 37%, LPS & AT KF 1 5 F R 51%
H & ARDS, I TRl K ~F 1) &5 I ARDS FIMER KA 26%, X 1 B LPS
RI7K T ¥E T ARDS i K R IR fa e 10 R BH LPS 52 5|2 ALI/ARDS [ 5 %
UK T

1.1.1.1. LPS B4R
LPS #EAMUIA)G, mI#0E ERIS2AR A, I Esh TN 240805 51015



SRS, IEH AT 2 2 e A L B 24 R A AL A A L R A i -
BAMAE B, 2 LPS BHEAEH TN, Eoeamitniti b e gnff, JHsos
EL G 20 DA K SORE S S B, 5 B A SROIE s L PR KA A, it B 4 ffa 43
PiJa = SRR e RN, FnEAfE g2, 118 r it
2 51 S b S A AR T T S e LA KK RS BRBE F08S , A28 L
M NKRE . RIS A P4 A RS 0 DU PR N SR S, & T U
SRNEIR AR O BURFAL R B A, 3 EAREILAE i Y e o R

1.1.1. 2. LPS |a)i#5ith

[ HeA 475 2 48 LPS 511 2 Fhdi R 72 5 4 B M 00 S g G IR B 25
TES5 AR BT 96 SR N £5 B AIE 2 8] A S B0 il ) S RE BN, 2 B2 B T Ml M)
RAEN FOBE TG R Gedt N T i, AT A A 8 A 4 B 1 96 A e B2 P HE 2%
B — b= B g R, o SO A A, 5 I N R A,
IE VN E N A% RN AR, iR R R A, RS
SN B A 1A 70 1 LA KT K i, (64 e BR b, Bl ThRERAT, (R iR
48 6 A LA 5 R H 2

1.1.2. LPS 5|%89 ALI H9%&fEHH

1.1.2.1. LPS 5|#2/9 ALI/ARDS BIZRFEN R

o BV SOE [ N2 ALL T EZRRLH, 25 ALl R ZEREEN A
NF-xB, {4887 IL-1B+ IL-6+ IL-8. TNF-0 55, $T# KT IL-1RA. IL-4. IL-10
&, LPS MU G, HI EREAN A= AR 1 TNF-oo A1 IL-1B A& 28 5E [N IR 46
K7, TNF-o 23R, IL-18 A FEIER, TNF-o 7] BB P 57 40 M Bl
05, FFREEOE P RI4EAE (polymorphonuclear, PMN) , f#ifili&Big PMN iH
W%, 1 AT LAY SR PMN ARERE 77, BEAREE PMN JRSORE AT v Tl A< T (1
G AR PMN RS AN, IL-18 SCRT RLRIB S A . P B 40
[F) 7 o 200 P 5 A 9 i 5 = R AL IR T IL-8 MCP-1 I3 i PMIN (14 B,
FEAE R PMIN R PA K 28 1 DR AR RE A5 o0 IL-1B 3 ] USRI b3k 28 e 4
A IL-6, & XFRy B AR -, T LA IR L 4 i ) 23 A A PRI
REAEHE— 25 o 2 M. 7E O RS R R R R R EEAEA, 2



RINFEHREFRPRE L ALl FEE RS, B Th2 iR 41
IL-10. IL-4 /& = E A HT 2 K709, 1L-4 n] {23 IgE AT 1gGL A M\ R CD14
ML, FEAERSIIH] TNF-o. IL-1B. IL-6 mMRNA )Rk, EATBEMK LPS i
S [K T (activator protein 1, AP-1)I&E&iEME LI NF-«B iGN
98535 s 45 4 0) A2 Je B IL-10 mT ik EL R 4 A 73 TNF-as IL-1. IL-6 A1
AR 7, AT ] 5 4 L %o 8 EL 200 B A BV E Y LR 5 SR LA B %
JEAKPX T 2R R R TR AR B MHIER, BRIt R R TR, R
W T AT IFE B IORE LR AE . NF-xB 7F S0 3 2 A B A A 22 1R

CAER— PSR 7, WS B RER T IERIE, NI A 980 RN,

B4 S BUIR A B AR

1.1.2.2. LPS 5|#2/9 ALI/ARDS By# 14 4H A

IEHEIEOT, B A M 2oy ERdf, ALl R4S, FELIRMR
PPN, SELE 90%LL L, HUAN PMN EEAAZETEHEE. B4+,
RAEA BTHEN ML fe G R SR ECE £ 1) PMNP, Jf 5 PMN SR 52
A BEAER 23 PMN N A0 B S8 508 o0 A, IX K8 PMN ZZ58, BT PMN
MEAAKT B, SOMLAR S5 E M4 feimn, )5 AT 68 71
59, ERRER PMN EREME A, 5—J7H, BTREENARRLET
ANECGAGENL, A ARIE R ), KEMES PMN fEB4HILE A B KRR
RYEFRTRITH PMN TS ERBCR R E B3 EE SIS, xf
it b B2 A LA S B A L A B AR S iy, BRI B g
145 PMN Z 5 Py B2k Ny Jis oA DA R B a] Joa b, R0 A 7 A R R RG B 23
TUIEEYIR S, A& BRI il 2 234514734

fitive b ELE 2 Calveolar epithelial macrophages, AM) £ ALI )& it
PR B AT 2R 2, IR I A 80% LA |, AM BR
T RABWAERSL, BRI 5 EZRYE, LPS #EANUASS AM B %6kt kF
Bed B, PAAERERET R EA T, a0 TNF-a. IL-1 55, RaiRiE 7R
PER BRI B, I Bk — P 3aE . it PMN 2T 6 i -fil 6 248 i P K
BRAE, PAEMNRER, SR ALIP,
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1.1.2.3. 85 LPS 5T ALI FUEfEHLF

AMPE TR AL AR R AR AR A IR R, BRI R
AIFIAEL:, 5 RRE R NARMAL A0 AR Ak . ER BRI TR B, 40 T4
257 AL FRIFIEFERS 21, ALL KA, Bl B4 e iy R 40 DL R e 1 R
AT T, bR AR R T S R R R T R A R, S B R
S, T4 I8 PN B 20 e P O TS 45 R 0 IS 1) e MR A2 4 9 HL 5 e d i PR
fEHER KRR R 4, SR ThREREASE, RIE T Z AR T Fas & fhis
B, BT R AR T2 A KRR, €5 FasL &5 & T LUR B L5 S
(s FERAMEA T, PAZAIM. B, AREAISE A R, ALl RAE
i), Fas GEi7%5F AM Il PMN T, AM [ T3 i /5 SL e /o osss, P
[¥] PMN ANRE B I B8 B, DT I B SR S S o AL AR S 77 AR 1R DR B (1 98 A
T UL RTINS T v A B T R4S PMIN [ IE A TR R R AR RS, 512 PMN 7£
FERBALI KR, SRR a5, I ALL w2,

(I BB I R A R I A I+ 4y 8, BRI S B R G A
RO 200, WEFE R ALl FEE S bt R G R EFE, EREAEIRET, &
IR G5 E B 1 AR (R R L R A R AT 4R A R, (2 ALL RAER, & 1IfEH
EUFAR S, R L DA S AT 4 2 A SR AR, kI 2R e 52 30 R VR A DA S 4b
PEVEW T IR R AR AT, LPS #EANUASS, W EHIEMARTERE RS, @i
BOE B R XN, 51 A O AR T i DA S s R A B, R AR T M Ut 2H 24
Bl7~(tissue factor, TF) B BEILR 75 R Gegl i, LPS 281 ASK 1 - P38MAPK
TS TF 9RIERB . ALl RAER TF R ZAENE LA g0, i Evegnig
DI B i BN A 255, S R 4RO AE LPS T IR T LU OE M R - TF
W B R, S BUOMNE RN R GRS O B B AN AR 4E 2T
o BELEFRESS M PMN R FR T P4 B2 40 MR e 38 IR B B R, 4F
HE AL/ B BRI, I B R IE I N A0, 55 PMIN (RS
I HARMEFT R o BEIML 38 2 NI E 5, JORE S MR R, 7 A KR RE
PR, SCATHE— AR E R S N (R A, I DA S AP R SR R T ALL )
KRR WA A R B R,



Degree papers are in the “Xiamen University Electronic Theses and
Dissertations Database”.

Fulltexts are available in the following ways:

1. If your library is a CALIS member libraries, please log on
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary
loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn

for delivery details.



