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BE B35 % &)L B (protocatechuicacid,PCA) 2+ fi§ % #%( lipopolysaccharide, LPS )% 544 £ b A% 33 44 (acute lung injury, ALI)+]>
RAGPRIPAE R IR LRI, ik 40 R R R F R A5 A = s BA(NC 4) LPS A 4 JRILZRBRTRA
79208 (PCA+LPS #8) 3o & K A a2t B8 28( Dex+LPS 28) , 440 10 2 B A 004 Smg-kg-1 i5 % 400 M iz 405 5 4 HAF 3R 45 . 6h
J& 45t B HE e & WL 40 4R % 22 5 T A ; BCA Al A e 8 e i b % & R ; ELISA 4 A st i e £ 9% B -F TNF-a,
IL-1B 4% ; Western Blot # M| i 28 22 ' p3SMAPK . p-p3SMAPK .p-ATF2 & & ¢4 £k K-F . G55 53R La4a bk, A 20 R AT R
AR, B R dr KBRS am AR B ek P TNF-o IL-1B #9438 & %5 @ IR JE 3 m , A4 2% F p3SMAPK/p-p38MAPK
p-ATF2 &k 38 B3 An(34 P<0.01), A4 ARk, ROUZ B TRAL B2 40 M K KA P s B 28 A 28 48 o B AR 45 A2 9 BB %%, i
BRI T TNF-o IL-1B #9842 R & & G K E 42 F p3SMAPK/p-p38MAPK  p-ATF2 % ik 39 81 £ 44&(35 P<0.01), £5if:
PCA 5+ LPS #5449 2 4145 A 4R 2 VE A, AR ALH) T Ak 5 H 474 p38SMAPK-p-ATF2 43 538 849 740 | AR 40 42 3 % BB
HbiT) . A MRS ;B ILEER ; p38MAPK ; p-ATF2
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ABSTRACT Objective: To investigate the protective effect of PCA on lung tissues during ALI in mice caused of by LPS and its pos-
sible mechanism. Methods: Forty Kunming mice were randomly divided into four groups: normal control group, LPS group, PCA pretre-
atment group (PCA+LPS group), dexamethasone positive control group(Dex+LPS group) with ten mice in each group. ALI was induced
by intraperitoneal injection of S5mg-kg-1 LPS. Mice were sacrificed at 6 hours, the lungs were harvested for observation of pathological
changes. The total protein concentration in the bronchoalveolar lavage fluid were observed by BCA method and the levels of TNF-« and
IL-1B in serum of BALF were tested by ELISA. The expression of p38MAPK, p-p38MAPK, p-ATF2 in lung tissue activation were
detected by Western Blotting. Results: Compared with the control group, in the model group, there were significant lung structural
damage, the histological results showed pulmonary alveolar hemorrhage, edema and inflammatory cell infiltration; the expression of
TNF-a, IL-1B and the total protein concentration in BALF and the expression of p38MAPK/p-p38MAPK, p-ATF2 in lung tissue were
significantly increased, (all P<0.01). Compared with the modal group, the lung histological changes were much more ameliorated, and
the expression of TNF-q, IL-18 and the total protein concentration in BALF and the expression of p38MAPK/p-p38MAPK, p-ATF2 in
lung tissue were markedly suppressed in PCA pretreatment group and dexamethasone positive control group (all P<0.01). Conclusion:
PCA has remarkable protective effect on ALI induced by LPS in mice,its mechanism is possibly related to the inhibition p38MAPK-
p-ATF2 activation and reduction of inflammatory response in the lung tissue.
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ALT J HCHE ™5 A9 TE 28 & M2 38 (acute respiratory de-
press syndrome, ARDS) , J& ¢ ™ F &G K5 B3 Mo be s Ak
TR 6 4 100487 PN R 4 R i b R 20 A5 4
T AU T A ) B A B Kk i, S B 2 AR AR I T RE A
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i, Bl SAAR 2 R MR —PE 95 H PR AR, ALIVARDS #1
52 Z A R IE AT Rk 50%,

WroR R , £ 245 6 Ak A 8 (mitogen-activated prot-
ein kinase, MAPK) 2/ 40l N T2 155 14 Tl . Horp
p38MAPK 1553 fif & MAPK A4 9iF I 1) 3 2L, 5 48
I A A ARk AR T DGR, 7R ALL Hh G4 AR
U g5 R H T NI LS S5 15 2
YR R RIS NI AR . PCA BA T VZ (25 2%
YERTEALL . BiR . PriET b MEiER =, (HHAEHS
P38MAPK {5 51 I 2 5 AHOCE AN 4 . A SEIensE i I8
Jis i 5t LPS () 5 g sr /N A It B s | W% PCA Xt
LPS BRI R VER A B2 ALL Bl RIGTT $ 4t
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1.1 SEIE##4

TG BRI A5, MR (18-20)g, I 1 4 4%
25 FRAF], S A AR IE S B3 BT 200106003, LPS I
H 3£ sigma 20w] 5 i LASER I T R 52 i 3L A 25 58 5
M ZE K B B R R R 25 A BR A BB IR F a
(TNF-a) . 44 & 1B(IL-1B)ELISA il 5 & 0 1 1 g B
YR EAERAA; &R B £ 5B p38MAPK
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PIE ARSI ; FA R3804l
1.2 REHE
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2H . Dex+LPS 20 43 5 s i 5 i LS R 30 mg- kg™ B FEKAA 1
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IigHEl, 8544 £ RERRE ERE S T maETA
PRt e, 0.5 mL & KR 1Y PBS 2% ti 2218 nise fifi 2
213 ¥k, B BALF, [ERY) 80%, BEFE.LEH, F4C
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FHo BZHZ BUT A 2 03 85 45 il B IF B T 4%2 SR H e
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SDS-PAGE, 5 &4k 1, I ¥ H A% £ 5] PVDF i€ I+, £ TBST %
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Fig.1 Light micrographs changes of lung tissues structure in mice 6h after
agent administration (HE staining, X 400)

A:NC 4H; B:LPS 28; C:PCA+LPS £ D: Dex+LPS 2B
A:Control group; B:LPS group; C:PCA+LPS group D: Dex+LPS group
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2.2 PCA 3t LPS Ff# ALI/NGR BALF 1 TNF-o IL-18 B4
SIEE X R B4/ N BALF f TNF-o | IL-18 &
10 A I 375 (P<0.05) ; PCA 4 /MR BALF Ht TNF-o IL-1B

Gt B AELRE  H BL 52 W (P<0.01); B T 1 0
AR 0 77 A  BALE 1 TNF-a i 08,/ (P<0.01), BALF
HUIL-1B JRIAN(P<0.05). (WL 1)

% 1 PCA XF LPS Fr# ALI /NG BALF f TNF-o IL-18 BY&Mi(ng-L", n = 10)
Table 1 Effect of Protocatechuic Acid on TNF-a, IL-18 production in BALF in LPS-Induced ALI Mice(ng/L", n = 10)

Group TNF-a IL-1B
Normal Control 246.96+ 22.54 5131+ 5.85
LPS 283.04+ 14° 60.60+ 2.74%
PCA+LPS 249.72+ 18.09* 56.05+ 1.25%
Dex+LPS 24740+ 13.67** 5535+ 0.37*

i SIEEXTR AL :#P<0.05; 5 LPS A48k : *P<0.05,**P<0.01,

Note: #P<0.05 as compared to normal group; *P<0.05,¥P<0.01 as compared to model group.

2.3 PCA xj/NiR BALF i BiR B RIS IE
SIERAML, BRI/ BALF HhiE (A & 8K
3 E (P<0.01),PCA TG /N BALF Hh 28 e A i 54

T AH b PR B T I (P<0.01) o BRH:24 ¥yt S8 KA 4 26 30
HAH R 4B FH 3%, BALF A2 11 vk B 2 = B K A R 4
(P<0.05), (WF&2),

%2 PCA X¥ LPS % ALI /NG BALF th 8 (53R EERO 82 (ug- ul' n =10)
Table 2 Effect of Protocatechuic Acid on protein concentration production in BALF in LPS-Induced ALI Mice(ug/uL", n= 10)

Group Normal Control

LPS

PCA+LPS Dex+LPS

Protein concentration 0.365% 0.125

0.991+ 0.231%

0.381% 0.124** 0414+ 0.211*

. 5IEEXTER AL #4P<0.01; 5 LPS AE L **P<0.01,

Note: ##P<0.01 as compared to normal group; **P<0.01 as compared to model group.

2.4 PCA 3t/ EH£E 42 p38MAPK . p-p38MAPK  p-ATF2 %%

RERIZH /N B 2H 22 p-p38MAPK/p38MAPK . p-ATF2 %5 [
) 2 3K 5 BE B R B2 B B e (P<0.01);PCA T Tl 41

NC LPS  PCA+LPS Dex+LPS

— . — 30\ APK

2 PCA ¥t/NGR 2R B p3SMAPK.. p-p38SMAPK .p-ATF2 33k H058%
e
Fig.2 Effect of Protocatechuic Acid on P3SMAPK, p-P38MAPK, p-ATF2

expression in lung tissue in LPS-Induced ALI Mice
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JFILARR , 3,4- R IR, A W BRI = AT A9 A7
TETVRLA N b 25kt b, 25 VR T 32, % SR i S A —
FEBFIRTER . LPS J& Toll #£3Z K (TLR)E T &4 Y Bl I ABFE 5
PEH P R A0 1Y) TLR4 554509, A1 % S 2 Fh e R F &
AL T4 B S5 BB, i TNF-ou IL-1B . IL-6, 7 ALI 1 % 3%

p-p38MAPK/p38MAPK . p-ATF2 2K [1 2% 5 1 8 LPS I 4] b
FRRIR(P<0.01) ., BHH: 249 SEARMAZH 30t 2 LA 1 K
B figH41h p-p3SMAPK/p38MAPK . p-ATF2 & B AL T4
RIZH(P<0.01), (DL 2 Je& 3).

1.4

1.2 F 2

0 p-p3BMAPK/ p36MAPK]
B p-ATF2/ a -tublin

NC LPS PCA+LPS Dex+LPS
3 PCA t/INERAHZEL B p3SMAPK/p-p38MAPK  p-ATF2 FRikHI%
fig(%, n = 10)
Fig.3 Effect of Protocatechuic Acid on P3SMAPK/p-P38MAPK  p-ATF2
expression in lung tissue in LPS-Induced ALI Mice(%, n=10)
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PCA ] A& LPS b3 J5 BALF 3 fii i) TNF-o IL-18, Jf:
AR T 245, I PCA A5 AT e R el i el A e
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MAPK JEVTAF AR R 5 | H A 2 e 2 10 i B
MAPK FiGEAL 4% 3 W% f% : ERK-1/2 ,JNK }2 p38MAPK!,
EARZHRIEIEY] MAPKs 78 ALT fhZ4E B ZAER] 79, LPS
i 5 AR LPS 255 HJF 5 i sk CD14 73 1
454, 28 p38MAPK WM b — St % b i B T i3 S N A
SRR G, M RAZ A F A S AVBE L TNF-o IL-1B8 %5 £
FSSRE AN 0. AT RS 4] p38MAPK 75 21 18 1 46 g
AR 2RI R R T B, S S o R b 2 AR I
FRIK B A, RS p38SMAPK B4 A5 T 40 Ml 5t
bR AT R A AR A PR A LT W B S PR (AT2
HSP-27  AP-1) I 3 Ak , DA AT T3 AH 5G4 1 6 PR 119 3% 38 9
TEMAY) ARV . p38MAPK 2 i A1 ] Tl AL e 7 5 7
2(ATF-2), i HoB R Ak , M9 25 FF TNF-ar [ IL-B (147
A BATEASZE o, R B LPS 555 fifiZH 4 p-p38MAPK/
p38MAPK .p-ATF2 Kk %, $/R p38MAPK-p-ATF2 i i ]
RETE LPS i Al 05 vh A 4 AR, RIS WL%¢ PCA 13
J5, M4l p38MAPK/p38MAPK  p-ATF2 %35 7K E-#5 LPS
LI AR, HLMZH SUR Oz, 878 1 PCA BOVRYT L AT e
i 4 p38MAPK-p-ATF2 {5556 G ik 42 i) i BE TG AL AT O
JA Xt il B A AR B AR . 2T PCA il 2o o] B id 42 410
P3SMAPK-p-ATF2 I b i o — 4R

SZ L LPS FrEuh il ALL K PCA X HAR 37/
HURIBIBTSE, UESS AL IHE AN S AE 5~ K p38MAPK-p-ATF2
AR BTG AL , J2 B ALL (Y EE 2K R . PCA XF ALL/) R
TRAVER], AR FIPLE AT AE-5 HAM ) p38MAPK-p-ATF2 {55
T A AL AR S AE VAT G
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