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168.336 h ZLFESI P HUMIH L, JRAR R — HHLL(HE ) G4 €41 Masson 3% (0L [t 2H 2005 P27 28 Ak 5 e 8 2H AL A
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(Western blotting )& o— F# WUILEN & I (a—SMA ) A1 GRP78 Y H #Eik. Z5ER  HE M Masson Jefnzh L4
PN YRR Y BRI 2R 98 T 200 B2 T R S 2 AU Bt B I (B A, AR AR A TN . Y4355 2 h MDA 7K
S K2 a-SMA \GRP78 45 [ ¢ 1A % ) BR 28 B 2 T+ (MDA (nmol/mg ) : 1.38 £ 0.18 [t 0.85 £ 0.05,a—SMA:0.23 +
0.01 It 0.14 = 0.03,GRP78:0.72 + 0.02 [t 0.37 = 0.06, P<<0.05 1, P<<0.01), B[] 4E K, MDA 7KF- & o-SMA &
FERIZZ A THRE  GRPTS HEIRIA TYEE 72 h 5 B3 TR 4518 PQ ' EE K BRI PN T 9 R b i e A 1
GRP78 FHIUAT YL M FAIAR AN o-SMA B35, 48755 N T R SAE PQ g | i i 7 4t v R 4 F 2R T
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[Abstract]
stress (ERS) in rats with paraquat poisoning. Methods One hundred male Sprague-Dawley (SD) rats were randomly

Objective To investigate the relationship between pulmonary fibrosis and endoplasmic reticulum

(n=10) and paraquat poisoning group (n =90). The animals were sacrificed by
exsanguination at 2, 6, 12, 24, 48, 72, 96, 168, 336 hours after administration with 20% parquat solution. The

paraffin sections of lung tissue were stained with hematoxylin—eosin (HE) and Masson trichrome to observe the

divided into control group

pathological changes. Glucose-regulated protein 78 (GRP78) was determined by immunohistochemistry, and
malondialdehyde (MDA) of lung tissue was measured. The total protein of tissue was abstracted, and the o —smooth
muscle actin ( & =SMA ) and GRP78 was detected by Western blotting. Results HE and Masson staining demonstrated
inflammatory infiltration and collagen deposition in the lung after paraquat administration with a tendency of exaggeration
with time, and finally resulted in fibrosis. The expressions of MDA, a-SMA and GRP78 in the lung tissue were
significantly increased 2 hours after paraquat administration compared with those of control group [MDA (nmol/mg):
1.38 £0.18 vs. 0.85 £0.05, a—-SMA: 0.23 +0.01 vs. 0.14 £0.03, GRP78: 0.72 +0.02 vs. 0.37 +0.06, P<<0.05 or
P<0.01], and the expressions of MDA and o« =SMA were gradually increased with time. GRP78 protein expression was
decreased at 72 hours after paraquat administration. Conclusion The results reveal that the expressions of o —=SMA and
GRP78 in paraquat poisoning group are up-regulated, suggesting ERS plays an important role in paraquat
induced—pulmonary fibrosis.
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s RIS AL pLTRA AR e 4 F B, HET I
R HRE 259 IR RS AR A R , F AR ik
50% ~ 80% >, PN 5T 19X 2 1A i T2 A S RE A
Ca [ EZLI T, Xof N O A R, FRAIRR A 2
BV E AL RO AL VR 3L A T, — SehiiR
B HE AR E RIS E A SR T RN
R PN B 3 (ERS) 7%, ERS 1Y & 4 544k
N R Y], EA R R 7 A R R T A
(ROS) , i iz 41 i g ot 24k 4645 DNA 431 T
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YN PR T AR I R AR AR A I T 5 [ ROS &
PR ERS ME R 1, A KRR,
AN S IR AEA ) Ko e R D25 i T PQ
ARG 235 | 5 2 A S AL R 3 DR AT T4
PQ 7] B 1T AL N A S ERS FEBZFAEAL T A%
ORIEEZAEH . AW BT ERS 78 PQ i
JEnI KB4 b ER, 34k PQ HhEE
TR S PR AL RN SR AR
1 MH5REZE
1.1 FZHA7:20% PQ ¥ ([ e IR A FRA
7)), BCA AN B (MDA )H & & 3,3'- — &
LB (DAB) S (857 (VL9828 = K AE W R BP9
BT ), BEE 1 4 11 78 (GRP78)Hi 44 (Thermo, £ ),
o - FIIUIEIEE (o ~SMA)HUE(Abcam, 25 ),
NZ B - AlshdEH (B —actin)HiAA (Abmart, 3E[H ),
EHi SEPUR T H(Biomart, P ), 555 % - M
- AR - S E Wi (SABC) R & (s
+AEA ) TRA RAF ).
1.2 S el SR 4 A SD KRR 100 H {4k
JT i (250 £30) g, PEBEBE F S5 ) o4
it S A AKIES : SYXK(371)2009-0086., H HI £ .
oK 1 8 G FIBENLEL 7220004 . X HRZ (n=10).
HAERK 1 ml — R E ; PQ e dl (Yededd,
n=90): ¥ 20% PQ #WH% 50 mg/kg HAEFRER K
RN 1 ml — U MEVE w1 S AN R BE [E] BT
IR 9 WAL, AL 10 H o S28 M g Il %
SPIFRI, DO IR 9 ROV R L B R TER |
SR AL PR R ME AT AR S e SR An e B
JLR AR, SR hERE RN B S A s e
M T 45 UL R A0 SRR FAET R R, e & AR
5 HASLS . P KRS0 THEB S 2.6.12,
24 48 .72 .96 .168 336 h i i 71 5 1% 12 H # 4l
(40 mg/kg ) RIS, I 2 B BKBOM AR FE , UM 2L 7
AF N AL B RS 5 5 XoF I 2L R B A I e b 3
AAHGEBYIAL B ITIEAT G S P AR
1.3 KIFR bR KTk
1.3 bRACRAE S AR T M SR AT 2 | e P A fili
U1, O ARAE A MRS B0 A7 OB, s GRS , 2
FtiAS o BBCH T I i e R T i I P LA
G AR ZE MR AE TR T B AE MDA A
e B 11 5T B 9% B i35 ( Western blotting ) Kl .
1.3.2  filiZH 2 MDA KRG . B2 B H,
BCA I B W . 100 pl 2 FIFE S5 200 pl
MDA TAEWRIRAIE, WK#E 15 min J5, BHIEE

I, ZFIR T 1000 x g B0 10 mine, X 200 wlF 96 fL
M AR AUAE 532 nm ARISE GRS (AE . #R 4
PRt MDA W, S BT 1 & &
78 MDA &1, B H pmol/mg,

1.3.3  Western blotting /7 7 Il & Jili 41 41 o ~SMA |
GRP78 ik RHUH LR, BCA Bl E &
PR . B INEEFLINA 12 we FEdh, 28 8%+ e
FERIR AN — 2R TR M Ik e B2 JE FL UK (SDS-PAGE ) 43 5
S I (300 mA ) VK AR 1 h, 5%4F 05 - hiRER
I 9 2% vPB (PBST) FFA] 1 h, 43 SIn—4% 4 CHEIR
FE R (Hf «-SMA ¥4 1 : 100, GRP78
1 : 1000),PBST PR 3 YK x 10 min; P IR E
2h (HFEH 1 :1000);PBST PEAR 3 YK x 10 min, £
PEDAEE ROIE (ECL) B3 .

1.3.4  HZURPE2EEE . Bl R DL B
W2, A YR B ROTEIT AR R - L
(HE)¥%{f, Masson Yeff, e difb, 55 s,

1.4 Giteehbsl . Frf B4R H SPSS 11.0
AT T, THREVORH L £ I (k£ 9)3R
N, W Z A R K 2R 7 2243 (one—way
ANOVA), PP ELECRH SNK ¢ Ki i, P<0.05 b2
SAGIFE L

2 % R

2.1 JHZHZ MDA KP4 (3R 1) YLE2H MDA &%
S PR [A) PR T IAIN, A5 R) A 4TI S v ) R
(¥ P<0.05).

R EERTYEEEE AN R[] SR R 2
MDA J a-SMA .GRP78 FEHF LA (3 £ 5)
9 W% MDA (nmol/mg) a—SMA/B-actin GRP78/B-actin

X AR 10 0.85 +0.05 0.14 +0.03 0.37 +0.06

P4l 2 h 5 1.38+0.18"  023=0.01° 0.72+0.02"
Yeilidl 6 h 5 1.69+0.14" 023004  0.94+0.09"
wEg 12h 5 1.85+0.03"  026+0.02"  1.08+0.09"
Yl 24 h 5 1.98+0.12°  026+0.05  1.16+0.03"
P 48h 5 1.95+0.15"  029+0.02" 1.15+0.08"
WM 72h 5 1.92+0.19°  037+0.03" 1.04+0.17"
WEHM96h 5 200+022°  033+004"  0.400.02"
gl 168h 5 209+021°  046+003"  020=0.02"
P 336h 5 213015 045+001"  024+0.07

MDA : N %, a-SMA : a— P ILULBH 2 11, GRP78 - B A 15 2K
[1 78, B-actin: B- JJLEHZE [1; S5XHHRL H#E ,*P<0.05,"P<0.01

2.2 JtHZ o —-SMA A (FE ;8 1) : Western
blotting 5 45 % 7R, QEREJE 2 h K RUMT2H 21
o —SMA KIEWIR T, ELREE W] 0y 24 AT 1
FhiE o YRR AT R] S a-SMA FIR7K -5 % HE4H
A 2: R IR et 2E i L(P<0.05 B¢ P<0.01),
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41 GRP78 kWA BT+, 72 h J5 I UARR K. Y54
2 ~ 168 h GRP78 ik K- 5 %) IR b 22 5 XAy
GiiteEE () P<0.01),

24 fiiHEURE AL R
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i 8 AR X 4y
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0
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1:: GRP78: Wi 47211 78, B-actin: B— HLENEE 15
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FWEIR | e 7 A £ Ak o=,

VCAERFSEUESE, LN BUE: ERS B ZHAH
ERS A {2 A 5 9 A 3 5T Y R iR s ok A S
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R T ERS BUKR:,

PQ HHEE ] 5 | AL A AR Z A S A N s R 1 T
A G R O AR R R ROS J& 5 1S P 5T I
FEAPT R ERS AR T- M 2R, Rtk
AITHEN, PQ AT fEE T ROS 5140 i % £k ERS, MM
1E PQ E AT 4efb b RAEEZAEH . ERS 7 PQ
gD BRI ET A b B9 VR RS0 F- B i e i —
ST, HARR T4 L) ERS MER L) PQ th
BRI T I B L EEI AL IRl

S 3k

(1]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]
[16]

[17]

[18]

[19]

[20]

[21]

[22]

Lin JL, Lin-Tan DT, Chen KH, et al. Improved survival in
severe paraquat poisoning with repeated pulse therapy of
cyclophosphamide and steroids. Intensive Care Med,2011,37:
1006-1013.
Vale JA,Meredith TJ,Buckley BM. Paraquat poisoning:clinical
features and immediate general management. Hum Toxicol, 1987,
6:41-47.
TSR 2. RN L Z BT DTG tofh iR A A AL
A 245 v 3 1 i PR BE S e [E  o O 2 R BR 2, 2012, 24
349-351.
Dinis—Oliveira RJ, Duarte JA,Sénchez—Navarro A, et al. Paraquat
poisonings: mechanisms of lung toxicity,clinical features, and
treatment. Crit Rev Toxicol ,2008,38:13-71.
W, AR, LA IR B 27 07 i 1 B g il e VR T 0 5.
R f B R B BE 2, 2011, 23 581-584.
FETE TR, £L9 R PRI R T AR IO 1 B ALk B ML
DAL B 400 3l a5 LR AT 5. v R A 0 2B B 27, 2009, 21 :
668-671.
Laybutt DR, Preston AM, Akerfeldt MC, et al. Endoplasmic
reticulum stress contributes to beta cell apoptosis in type 2 diabetes.
Diabetologia,2007,50:752-763.
Lhids , B, WIS A PJTTR T AR S IR AR T AL IR
U A T rp AV AT . v A A S R BR 2, 2000, 21 :
48-50.
Bonifacino JS, Weissman AM. Ubiquitin and the control of protein
fate in the secretory and endocytic pathways. Annu Rev Cell Dev
Biol, 1998, 14:19-57.
Malhotra JD, Miao H, Zhang K, et al. Antioxidants reduce
endoplasmic reticulum stress and improve protein secretion. Proc
Natl Acad Sci USA,2008,105:18525-18530.
Tanjore H,Cheng DS, Degryse AL, et al. Alveolar epithelial cells
undergo epithelial-to-mesenchymal  transition in response to
endoplasmic reticulum stress. J Biol Chem,2011,286:30972—
30980.
Mastruzzo C, Crimi N, Vancheri C. Role of oxidative stress in
pulmonary fibrosis. Monaldi Arch Chest Dis,2002,57:173-176.
Gauldie J,Jordana M,Cox G. Cytokines and pulmonary fibrosis.
Thorax, 1993,48:931-935.
Dicker E,Cederbaum Al. NADH-dependent generation of reactive
oxygen species by microsomes in the presence of iron and redox
cycling agents. Biochem Pharmacol, 1991,42:529-535.
Lee SK, Ameno K, In SW et al. Levels of paraquat in fatal intoxica—
tions. Int J Legal Med, 1999, 112:198-200.
HFF SESCH AT AR, Fas/FasL 541 i SELERTET AP B
ZNLIA T IWESE. b A RhEE 2, 2007, 10:711-713.
Skalli O, Ropraz P, Trzeciak A, et al. A monoclonal antibody
against alpha—smooth muscle actin:a new probe for smooth muscle
differentiation. J Cell Biol, 1986, 103 :2787-2796.
Hinz B, Gabbiani G. Mechanisms of force generation and transmis—
sion by myofibroblasts. Curr Opin Biotechnol, 2003, 14:538-546.
BB AT, 2l A SR TR AR S T R A O L £
PR PRGN SRR, 2012,24:342-345.
Cantin AM, Boileau R, Bégin R. Increased procollagen lll aminoter—
minal peptide-related antigens and fibroblast growth signals in the
lungs of patients with idiopathic pulmonary fibrosis. Am Rev Respir
Dis, 1988,137:572-578.
Yokouchi M, Hiramatsu N, Hayakawa K, et al. Involvement of
selective reactive oxygen species upstream of proapoptotic branches
of unfolded protein response. J Biol Chem, 2008 ,283:4252-4260.
Wei J,Hendershot LM. Characterization of the nucleotide binding
properties and ATPase activity of recombinant hamster BiP purified
from bacteria. ] Biol Chem, 1995,270:26670-26676.

(ks H 31:2012-12-17)  (ASCHl - 25407 )



