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[ ZE] BB (oleuropein , OP) F1 P4 Ji % (acrolein, ACR) X} A S & I+ 1% #£ 41 il (human bronchial epithelial
cells, HBE) P4 J5& % )i # (endouplasmic reticulum stress, ERS)AH & (% 34 78 5 0 - 52 mi () nl GE AL . k. OP 5 ACR B & 4b B
HBE 41 g, MTT b (255 46 I 410 g 77 7% 2, Hoechst33258 44 (2,72 A1 37 =X 2010 Jfo 46 300 41 g 95 1=, Western blot ¥l ERS #H 3¢ & (M 4 4
W5 15 2 11 78 (glucose-regulated protein 78,GRP78) Fl CCAAT ¥ 5 + 4% & & 11 [ J5 2 11 (C/EBP homologous protein, CHOP) fi§
ik ,Real-time PCR 45l GRP78 F1 CHOP mRNA 23k ; i ¥ Sprague-Dawley K FlZ8 ACR I8 Ji 7 5 01 (50 A i 22 U Co-
live leaf extract, OLE )7 B Ab B, BUK B ZH 4, Western blot K] ERS #H 3¢ 2 11 GRP78 Fl CHOP [ 3 ik , Real-time PCR 44
il GRP78 il CHOP mRNA %ik . 55 . RSN K UESE ACR vl LI | HBE 20 Mg iy 34 58, 375 5 JCR 12 & OP AR BUS  ACR 410 )
o1 f 3% 5 A 0 A0 B O T /R A B A2 3 [, ACR L 1H HBE 40 b ERS A 2GE (1 GRP78 F1 CHOP ¥ £ ik, B & OP
Al GRP78 Fl CHOP #9381k ; # mRNA /K°F I, ACR $lt4b B 98 T ERS #15¢ 48+ GRP78 Il CHOP ) mRNA FK kK,
B4 OP 4b#,GRP78 F1 CHOP 1) mRNA 7K F- 5 UL B .72 1k ; Sprague-Dawley < BUIAR P9 55 4 45 53 15 1A 41 200 ifd 52 g B A — B
£5if . ACR il HBE 20 s 3474 {2 & ERS, #1755 HBE 4004 1= 764 1 B BHE K 7 [, OP W] DL s 9 il ERS i 42 , #iHt
ACR 5 53 19 200 Ji 98 125800
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[FESES] RI24 [X#EARERE] A [XEHS] 1007-4368(2017)09-1124-07
doi: 10.7655/NYDXBNS20170911

Mechanism study of oleuropein inhibiting endoplasmic reticulum stress induced by

acrolein in HBE cells
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[Abstract] Objective:To study the effect of oleuropein in combination of acrolein on proliferation and apoptosis related to endo-
plasmic reticulum stress(ERS) in human bronchial epithelial cells. Methods:HBE cells were treated with oleuropein and acrolein.
MTT assay was performed to detect cell viability. Plate clone formation assay was used to get colony forming efficiency. Hoechst
33258 staining and flow cytometric assay were applied to investigate the apoptosis of cells. The levels of ERS biomarkers including
glucose-regulated protein 78(GRP78) and C/EBP homologous protein(CHOP) were measured by Western blot. The mRNA expressions
of GRP78 and CHOP were analyzed by real-time PCR. Twelve male Sprague-Dawley rats were treated with acrolein alone through in-
traperitoneal injection, or olive leaf extract in combination through gavage. Lung tissues were obtained from the rats for detecting the
expressions of GRP78 and CHOP. Results: HBE cell proliferation was inhibited by acrolein in a dose dependent manner. Cell prolife-
ration increased significantly with the combination of oleuropein. Oleuropein combined with acrolein also inhibited acrolein-induced
apoptosis in HBE cells. Western blot demonstrated that ERS biomarkers such as GRP78 and CHOP were induced by acrolein com-
bined with oleuropein, acrolein-induced ERS was alleviated. However, oleuropein had no effects on the GRP78 and CHOP mRNA ex-
pression. The in vivo results of Sprague-Dawley rats were in agreement with those in vitro. Conclusion: Acrolein could trigger ERS in
HBE cells and lead to cell apoptosis. Nevertheless, oleuropein in combination with acrolein could inhibit the acrolein-induced apop-
tosis. The potential mechanism may be related with the alleviation of acrolein-induced ERS. In protein translational level, oleuropein
can inhibit apoptosis induced by acrolein via ERS pathway.
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N #&  (acrolein , ACR) & —Fh " {Z /04 T H 2R
B TS gy, CIESE 5 Z R i kA % )
A, T e BEL 2 1 it s i e ) gl ok ks AR Ak
LA Co i A0 2 55 A, ACR AT 36 R ™
L ERYTSHE A BRG] & N5 L 3 (endouplas-
mic reticulum stress, ERS)™, PN i W Hf R 318 45 H
SR IT S A R AT 51 ERS, #1105 A R AT
& & M X (unfolded protein response, UPR) F1 4 ifd
Sl SOt i o B A A 7 28 8 17 D B I s ) SR AR,
BT & 1 78 (glucose-regulated protein 78, GRP78)
M\ UPR B i BB HOM B80S, #Em 51 & ERSP,
F35h , CAAT W5k 745 5 EAFIREH (C/EBP ho-
mologous protein, CHOP) #£ ERS R T Fik i,
IR R T B R E AR, B, —2 A
Bk, PrEASPUIE T AR Y 1 2E P R RE A 5 B
1k ERS R B T-09/EH .

HIHE 4 (oleuropein , OP) J& 77 78 T M Hg it 2R
SN R EE R, BABR . Bibb
o BURAL PO ORI AR & R G AE
. BA MR, 0P bl # i Z i #k (apelin) 5] &
ERS fH H B3I,

AW TR OP il ACR 55 HBE 41 Jfl
ERS MG T- WAL . it — LT OP XA S2S
5l ) DR AP R AR AL T B AR

1 #R57F%

1.1 A4

ACR \OP (JL 5t R AT FRA R ) KB
KV % B B 5 mmol/L AR AF T+ 4 °C, i I i
DMEM % 77 55 18 i i 95 VA B2 5 MO i 42 U (olive
leaf extract, OLE, Jb W R ER AR A A ), BEM
W (MTT, Sigma 22 7], 3 &), ff HIf FH pH7.2 PBS At
HlK S o/L %W, DMEM 85388 (Gibeo AT, 5
B, 640 s (BN P 2235 24 | ) s BCA 28 vk B2
AR £ RIPA 24 PMSF 2 [ #0  771) . DEPC
7K Hoechst33258 YL (0 | 4% i 58 Y (o i il 5% & (12
133 = RAEYF ARG ) ;RNAiso Plus Total RNA
G  Prime Script™ RT Master Mix ¥ % 5% 2 5
& .SYBR Premix ExTaq™ I (TaKaRa)PCR 4" 3 iz 5
BREFEYTEARAF ), BTN GRPT8 £ 38
FEPLIA /NPT CHOP B o BB IR FI/N AT B-tubu-
lin B 58 FE BT A (Abcam A A, B E ), /NPT B-actin
By REHUAR (R LR AR Y TRRABR A A, BRAR
AL R AR I B E PR 1eG K EPT/N 1eG (b

Pl SFAEMHEARARAR).
12 Fik
121 fmfassik

NFEAAE L4 HBE 1 H 22 [E ATCC A H .
LR T 10% 64 10 ) DMEM 3532, JF %
A 100 U/mL & Z M 100 pg/mL 855 X 40 ik &
F 37 C.5% CO, WTHE MR F=A H R 72, B 1~
2 d B 1 R BRI, R AN R 2K W6 29 80% T, H
0.25% 17 JB 25 11 B 5 W 2R 17 4K, 1 000 v/min £ 0>
5 min J5 RGN, 2 L BIAE AR
1.2.2 e MTT 55

HO%E % 4= K 91 /9 HBE 28 M0, T 96 fL # LA
2 000 LAY B R A 37 °C 5% CO, B F-FE 1 1,
WH ML H iy ar a5 A4 a5 5% ab B
H, FMHARWER ACR(0.5.10,20.40.80.100.150,
200 wmol/L),0P (0.10.20.40.80.100,200 250,
300 pmol/L), LAK OP (80 wmol/L)+ACR(0.5.10,
20.40.80.100,150 200 pwmol/L) Bk &, 454> # H i%
6 AL, 25 Y AP E TR SR ARG 7 24 h IR H AL
A 20 WL MTT %53 (5 mg/mL) , 4k2L 5555 4 h 5,
e BIEW, BN 150 wL DMSO %, Wi =
Ve = 10 min, {H 45 55 T0 0 R . T BR A
490 nm WA W25 FLWO BE(RL, TH5 A0 M A7 05 %2 . 4
PRLAE 1% 8= (S0 2H RO BE X R IO B2 )% 100% .
123 FHRILEH R ER

H X EAE K PRUZ B 3R HBE 418, #2250 7
BEALPRSE , H 0.25% 58 1 B AL I T 2 i
B, 10% 064 LT A B SR B A L K AN
TR ER AR R, B 60 mm 3537 LR 500 4
Y IF iR N A M Sy B 4], KRR ILE T
37 °C.5% CO, KA R BE AT T, FE 55 3% 2 JH
B 2~3 d BEHRTEE R IR, 2 H LS Y IE SR L
PR T UL i e b, 2Rk dEgR ., SRk RIEWL,H
PBS /N0y iE Pk 2~3 W IMA FEEE A 15 min, 5725 &
FEW AT B I 45 2 G4 8 10 min, T K 32 22
VERY A, TR bz ST RO TH 50
A V5 BT AN R AR VR R R
1.2.4  #ahe Hoechst33258 # & 5215

B A K1 HBE 40, DS 24 % 5 B fh T
6 fLH,37 °C.5% CO, ¥ F=fi s FRad 1 . 15 40 it o )2
Kl & 70%~80%, % ACR 20 wmol/L .OP 80 pwmol/L,
ACR20 wmol/L+0OP 80 pmol/L 4L 2 h J5, #& M
Hoechst 33258 Y4 &R UE AT e 68, IS 35 57
W, BALIMA 0.5 mL 5 W, EE 10 min S @
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W&, F PBS AR 2 R W Uk 2 K, IR 3 min; £
PBS, il A 0.5 mL Hoechst33258 4 #i , T ik i #%
PRYL A 5 min O Y%, I PBS 7R R K LG
Ve 2 3, FER 3 min; W25 PBS, i BT 98 1R K E
T, Y057 5 FH 28 ' B DA L i K ISR 41
& {8 ] Image-Pro Plus 6.0 EI{§ Ak PRARAFHETT 20 B
A FR A A T A L
1.2.5 AR fapeisn e e

BOOHEAE K10 HBE 40, LAGE 24 %% B B2 /0 T
60 mm K5 7 ML, 35 75 52 15 A 240 i W0t 2 | 4 S5 30 75 2
HEFTAH B AR PRI | 725 A 15 52, PBS T8 2 1K,
A 0.25% g 2 11 1 R B E 16,1 500 v/min & 0
5 min, WAEVLHE , A 1 mL PBS $42MCHT 5], FRRE O
5 min, 3 2 PBS; Jill A 400 wL Annexin V-FITC %54
WA EE, RJ5MA 5 pL Annexin V-FITC, %
BIRAG, T 4~8 ChEOLIFH 15 min, FF A 10 pL
PL,HEEHFE 5 min, FESTE 1 h o3 32040 AU
D2 B PR TR T A BRI R T S R R 2 A A
D 0 58 B
1.2.6 =i

12 H At JE b P Sprague-Dawley K R HH R 50 36
Jo A oS A SR WA IR TR 150~180 g, & il 45 i 72
(22+2)°C, HIXHE FE } 40%~60% , % P9 12 h Y65,
12 h B, RE A RS 500K 1 6 3H5E N A
BEIFRE R BT R/ g5 0 R T BB DL AR 5k
BEMLAY N 4 41 (X HRZH ACR AbBR4L . K7 OLE
B4 ACR A BE4] =% & OLE BX 4 ACR 4b3E4),
HHP A E T B 25 . Hodh ACR BRGIGR &
OLE 1777 5 OLE 4bBE41 4351 7> 200 mg/ (kg-d)
400 mg/(kg-d)OLE #E H 4P 1 A~ H, k)55 ACR
B Ak B2 [ 28 TE S ACR 5 mg/ (kg - d) b B
4 d; Xt AL 25 7 M TR R R 28 B K A B, R R B
Je WU 2, Ve R ARAF T-80 °C.,
1.2.7  Fd& 6P X Bt & & KT

WA b BES AR, T A RIPA 2 it 2 fif W
(RIPA:PMSF=200:1), T 4 C# K 30 min,
12 000 r/min 0> 30 min, B EW; BUOKR4141%
0.1 g, A 400 pL RIPA 40 it 24 fift ¥, 42 21 3 L2
HWALFR S min J5,12 000 r/min &0 30 min, BE3E
F BCA S E kM E R E S 40 pg AT
100 CHI#A 5 min, B T -80 CHF&M, # 12%
SDS—Z A Bk Jrie 58 J5 , e 5 0 7 i v vk G I F AT
—¥i (GRP78 ,CHOP . B-actin #l B-tubulin, 1:1 000)
4 CWFF 7%, FH TBST ¥E¥% ,10 minx3 K ; A W —

BU(1:2 000)ZF IRHFE 1 h, TBST ¥E#%, 10 minx9 X ;
k2% % 6K (ECL) & {2, Tanon 5200 4= A 8l fk 2%
RCEB BT RGECRERIR .,
1.2.8 Real-time PCR 523

BOSEUE K BIR HBE 400, 4% 5x10° 4~/4L1%
i, WH BE X RS 435 A ACR (10,20 .40,
80 pwmol/L) ,ACR 40 pmol/L B4 OP (0.20, 40,
80 wmol/L)4kZ2 195 % 24 h, ACR Kb PR 8% &K
3.6.12 .24 h, H TRIzol Reagent &4 ifl & RNA,
285 A oy G BE AR I B, D (260 nm )/D (280 nm)
1 1.8~2.1 JEFEI N, B 8 RNA FEARSEA TG IG5 4%, B
25 0.05 ¢ K414, A 1 mL TRIzol Reagent, %
APHALAI AL BE 5 min J5, $RBCE RNA Jf I 2 ik
o T sk W S )T ABT 7300 X A i
TS 2 e | WA M BE . (PCR), L GAPDH
NS, g E SRR TR A U 2 R
BUALZUH M 56 Rk B A U 229 GRPTS,
CHOP .GAPDH 195 % i I ¥ Invitrogen NAEET
A GRP78 -1 :5-CACAGTGGTGCCTACCAAGA-3',
% :5-TGTCTTTTGTCAGGGGTCTTT-3'; A CHOP
% :5'-GCACCTCCCAGAGCCCTCACTCTCC-3', F
¥ :5’ -GTCTACTCCAAGCCTTCCCCCTGCG-3 ; A
GAPDH Hji#:5-CAAGGTCATCCATGACAACTTTG-3,
T % :5'-GTCCACCACCCTGTTGCTGTAG-3"; K
GRP78 L7 :5'-ACTGGAATCCCTCCTGCT C-3', F
Ui :5"-CAAACTTCTCGGCGTCAT-3"; KBl CHOP I
Ji¥ :5'-GCACCTCCCAAAGCCCTCGC-3", F iif :5'-
CCGTTTCCTAGTTCTTCCTT-3'; K il GAPDH | iif7 .
5'-CAAGGTCATCCATGACAACTTTG-3", F i .5 -
GTCCACCACCCTGTTGCTGTAG-3',,
13 %itsrE

i SPSS16. 0 Ak 17434 o T R DL
bR UE 25 (x5 ) TR, PR AL IR B L R D o K 56
PB4 B BCR R 7 o0 i s Z 4 I B8 e R
Fl one-way ANOVA MK E )7 22400, R R H
Dunnet-¢ K 56 7577 41 0] 99 4 HL 4 ;0 S7 19 15 42 S5
SER L BCR 2N s ORI U7 2250 0. P<0.05
FRERAGIFFEE X,

2 7 R

2.1 ACR #= OP % HBE 283 74 Fo 8 T 09 % vm
HBE ZHlZe N [RHE ACR Ab3E 24 h, (5 ACR

(5 pmol/L) i AiE i HBE 4l Jid 47, 1M 20~200 pmol/L

ACR # il HBE 48 fl A= 47 , I W1 & 19 5] 4 2000z (]
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1A) ;1 OP & 4b FH HBE 28 o, B9 W E ik 1 40 A A AL PR 20 B AR V% Y R BE 9

17, 64 770 8 %%0% (I 1B), HBE 40148 80 wmol/L K 1E 75 T ACR il OP %t HBE 40 L 08 T ) 5%
OP FIAA W & ACR 2L BRJE , AHXF T ACR Hpfiah  ma, BEMLZEH 10 MIRAT B AL ETF (x40) , 48 20 pmol/L
LA OP A FRHE = 1 4 LA 15 5 (& 1C) ACR Z- 3  HBE 41 i 4 12 % (10.6 = 1.7)% , W] i

K 1D 75 7 ACR #1 OP Xf HBE 4 fg %7 & XA (1.7 + 0.8)%(P<0.05), 15 80 pmol/L
BRI, 5% AT L, 20 wmol/LL ACR B4 OP BG4 FE 5  HBE 40 9 8 1= % K (2.1+1.3) %,
il 7 HBE 2015 75 HIE L, 117 80 pmol/L OP fifi 2 B & AR T 20 pwmol/L ACR 7l kb B4 (P<0.05), LA I
MR I ORI, JF H., 55 20 wmol/L ACR Fijlt 25 R UEW]  ACR W HBE 40 i 365 5 , {32 2 it 04
AEFRZHAH L ,20 wmol/LL ACR 5 80 pwmol/L OP BK& 12,11 OP v LI ACR X HBE Ry 4i1EH .

o

150 1 B 200 7 150 7 -~ ACR4
_ _ = ACR+OP4
S S 150 S i
; 100 - t‘i’ ;g 100
it =100 e
& & i
2 501 g 2 507
= g =
i 0- T e e S S e
0 5 1020 40 60 80100 150 200 0 10 20 40 60 80100 200 250300 0 5 10 20 40 60 80 100150200
ACR(pmol/L) OP(pmol/L) ACR(pmol/L)
D Control4 AC R(20 }.Lmnl/L)éﬂ OP80pwmol/L)Z.  ACR(20 pmol/L)+OP(80 wmol/L)4
: .'.:‘\ | gy D
P et N -r »-m“
..: -‘ b . . ':—" "‘" ‘.".\ S \‘ i\
r._" " e itey P r »f " ‘ . |
| :‘ . :‘ ._ -t & |
\ i ’
1Y cw ¥ . -
' :v‘ £ ] 3
- e ' o
Control4] R(20 pmol/L)2H OPB0 pmol/L)ZH  ACR(20 pumol/L)+OP(80 pmol/L)ZH
F Control41 ACR4 0P ACR+OP4
‘ <t <t <t <t
S =1 S =1
=] =] ey =4
S F =] =3
JR3 2] 2] e
ES ' E e
10° 10" 10> 10° 10 10 10" 10> 10 10 10° 10" 10 10° 10* 10° 10" 10* 10° 10°%
>
Annexin V FITC

A : 0~200 pmol/I. ACR ZbBH X} HBE 41 M 77 5% A5, 5 0 wmol/L 4 H 4%, "P<0.05 ;B :0~300 wmol/L. OP 4k FELX HBE 411 f 77 7 2 A4 5 i
50 pmol/L 4 H.4¢ ,"P<0.05,"P<0.01;C:80 pmol/I. OP FIl 0~200 pmol/L. ACR 45 4b B 24 h X} HBE £ I 77 7% 2 9 52 Wi, 9 4 He 4%, "P<0.05
D:ACR 1 OP %} HBE #fi il 4 7% & i (19 52 0, E : Hoechst33258 % (875 K301l ACR #1 OP %I HBE 41 it 8 7= (4 %2 Wi (x400) , F: 20 i 7t =Xz 0 ACR 1
OP X HBE 4 il i T i) 520l ,

B1 #HBEEMREEX HBE A7EE G8EMBA TN

Figure 1 Effects of oleuropein and acrolein on viability, proliferation and apoptosis of HBE cells
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BAF 3 — A % R X 40 S 0 4 i 0 1, 56
UE ACR 1 OP X HBE 4l T Ay 520, 3 YR 37 5
HEE | £ 20 wmol/L ACR 43 HBE 4 i V4 T
24 (9.28+0.52)% , W] i i T % B4 (1.9420.40)%
(P<0.05), 1 5 80 wmol/L OP Bk 4 4 J5 ,HBE 4 fifg
BT A (2.10+0.35)%, Bl EAK T 20 pmol/L
ACR Hupl b B 20 (P<0.05) . LA 4555158, ACR AT 1)
il HBE 20 3 5, 4 o 40 B 08 7=, 05 OP AT L 41 il
ACR %t HBE Hy40 Ma 8P4
2.2 ACR #= OP *+ HBE #mfie+ ERS 48 %% & £ ik

W& 2 fras ACR AL HBE 4000 24 h, BV T
ERS & H GRP78 #1 CHOP Wik , I B & (A 77
RO (B 2A, P<0.05) Fi S [ 250 (4] 2B, P<0.05) . 3
H, “#HBA LI GRP78 Al CHOP & H (34
Bifi OP &b 3550 = 14 hnwm & 3 (& 2C) o #8707, 75 mRNA
7KF 1,40 pmol/L F1 80 wmol/L ) ACR I GRP78
Il CHOP mRNA ik fE 4 8 % (K 2D E), H Y
Ab S [E) A 24 b B 800 fe ok B (] 2F .G o AEXT

A B
ACR (pmol/L) 0 10 20 40 80

Oh 3h 6h 12h24h

F 40 pmol/L ACR B kb B IR A OP AbHIf A7
T FEARA 5E mRNA B35 (& 2H 1),
23 OLE #= ACR 2 X R 20 4% ERS 40 % % & &
oA

e 3 s, SXT A A, 48 ACR S b 7
B K R ZH 20 GRP78 Fil CHOP B35 & 3% B | i
2t OLE B4 Ab B K BUI 20 21 GRP78 Al CHOP
Fik b ACR b gb PRATAR (K] 3A) . 7E mRNA /K-F-
I, ACR Bl 4 BEZH ) GRP78 mRNA AH X} 26 3k 7Kk
P B A v, Ho Rl i 400 mg/ (kg +d)OLE Xf
GRP78 mRNA FKikf FEH, HAa44 GRPT8
FICHOP mRNA )&k 2 RTG53 L (E 3B),

34t 8

ACR 2 —FME IR o, B AULFIEE 76 F SR 3R 5
T AR, R E D iR Y G I I 3R O HLL 4
M REPEAE T B 2 /e 2 Rl KT A0 rh A5 BRIESE . AR
W R GEAN MR ACR BT PRV B A RS,
AR5 5 N 0 Jik PN B2 200 B e (A 7 A 15 A 5

CACR (pmol/L) 0 40 40 40 40
OP (umol/L) 0 0 20 40 80

GRPTS | e s s e s 75 k) GRPTS e e e s 8 75,

GRP78 |- e w78 kDa

CHOP [ g 0 0 | 2500 CHOP

e 0 .‘251&);.

CHOP| L V "V} : 25kDa

o s s e s | 35000 1

- - --‘43kna

B-a(‘tinlg P — _‘ 43 kDa

D F

= — ol * o
= = 1 m )
= 3 < B
=< = =
zZ , z 2 z
~ = ~
o 1 I-'-I o ﬂ rl ©
= = NS
Ay =9 Ay
5 0-— T T T T ?j 0 : T T % 0+
0 10 20 40 80 03 6 1224 ACR(Emol/L)O 40 40 40 40
ACR (jpmol/L) 5[] () OP (pmol)0 0 20 40 80
E ) stk G I gk
[ N R .
= = =
£3 £3 Z
< < < 2
% 2 Z 2 %
1 El 1
il =[] s U
T oL . . . . T oL . . . . T 00—
o < o
0 10 20 40 80 0 3 12 24 ACR (pmol/L) O 40 40 40 40
ACR (pmol/L) 5[ (h) OP(pmoll) 0 0 20 40 80

A: A ACR 43 HBE 41 24 h,GRP78 FICHOP K [ 5 11; B:40 pmol/L ACR 4b ¥ HBE 411l A [R] i ] ,GRP78 Hil CHOP # 4
AN C:40 wmol/L ACR A R[4 OP 4b ¥ HBE 418 24 h J5 ,GRP78 #Il CHOP & 4 #3510, D E. A FI & ACR 4 ¥ HBE 41/ 24 h,
GRP78(D)Hl CHOP(E) mRNA k158 ;F .G :40 wmol/I. ACR 4b ¥ HBE 41 Jitd A 5] i [6] ,GRP78(F) 1l CHOP(G) mRNA {1 2% 15 1% % ; H .1:40 pumol/L
ACR A A [F)5) & OP 4b ¥ HBE 41 24 h & ,GRP78(H)HI CHOP(I) mRNA () k6l . 54 4 ," P<0.05,” P<0.01,™ P<0.001,

B2

M EEMRGEX HBE @fE$ ERS HXEARZX

50

Figure 2 Effects of oleuropein and acrolein on expressions of ERS biomarkers in HBE cells
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A Control ACR  ACR+OLE200 ACR+OLE400
GRP78 vs o e mpgm—— ==~ " U TTgg1],
CHOP o s |25kDa

B-tublin s S5 ST S S - S R 55 kDa

B
L 200 038
< % * R
é}iﬂ\_ 1.5 " éi_os .
£ + =5 3
wik 1.0 . R L3 s
=205 + 5 &K 3
?jm D see v EE’;O-Z °
ol Y%
S S S SR IR
& PR & P R
SRS &P
K
S =W

Control : 4§ B 41 ; ACR: ACR 4t ¥ 41 ; ACR+OLE200:200 mg/(kg-d)
OLE I & ACR 4b #741 ; ACR+0OLE400:400 mg/(kg-d)OLE B & ACR
AEERAL, AR ARRALHES 41200 GRP78 Fil CHOP ZE 1 /9 %
ETE BB K B2 AR TR AR #4020 GRP78 Al CHOP mRNA 3%
KGO, PIALLEE,'P<0.01
3 OLE #1 ACR 3 X BRATHEL ERS tHAXERARIZH M

Figure 3  Effects of olive leaf extract and acrolein on

expressions of ERS biomarkers in the lung

tissues of rats

i) RLE-6TN . H441 Fl pAT2 55 JLFh il 41 41 40 fg &
M ZRLAR D RE AR A5, ACR X 323U 1 FHAE
FH RG22 8 5G|, Wi & ACE m e RN 460, AR
K, ACR XA bR A iy B 35 o g [k 1 v i
M, QA HBE 48 i v 23 e H K /K S 1 51 S 40 i
FPEM % HBE 41 DNA #1441 % DNA B85
(DA

ERS EAWAE A2 24 DRI 5 108 P fii 3 42
JEPEBE A . 7E ERS i FE i ,PERK 5 GRP78 fi#
B, O 8 I SRR N B R AL ROTE A B Y B AS
P Rk ) PERK 7% S HAZ 40 6 46 X
T (elF2c) BERR AL, T A2 . ATF4 25 1) mRNA ¥4
S, ATF4 AT E— 25 300% 9/ 72 40 SC ZL I i CHOP 4%
(A% 3% T CHOP J2 3 shf 140 B 1o 1) S22 571
ACR 512 ERS T 76 #4 P 52 55 FA A0 52 55 b 45 F1HIE
S, BT RAKE SRR B A p B E T fE S ERS A7
X, ARWFFELL ACR 5% ERS, K AH R 1) ERS A5 i
1 GRP78 1 CHOP WK A& . i LR &5 Rl
HI,ACR 4b# HBE 40, 5 S 400 & 4 ERS & It
SR ST, FLAT BH 55 A HsF ) 2550 157 R0 5] 2 4850, 1
OP A 32 T CHOP 1 GRP78 & F1 ik, Wt
ERS KR, F- 904 ERS /-SRI IE T,

OP J2& A 1l RIS 11 3 AR UL S AR e 7
AR AR R SR B D SR T v R B A A,

BAZREYIEEER . /N EUR 4 H, OP AT #ip
il apelin 5 [H2H ERS,FEIL p-elF2a il CHOP [2IK7,
I ABRGELL OP MU TE R ERS #0151, F 1 HXF
ACR %5 1) HBE 4l ERS S N B2 ma AL, A
8, 0P F#fIK T ERS #H G E 11 GRP78 1 CHOP )
F3K, Mi7E mRNA /K E,OP 2K R I#AHR ) mRNA
FRIKKF-,

T #E— 25 UF OP X ERS #H & 2 1 GRP78
1 CHOP Kik sz, AWF5ERE 12 HOR B AT Rl
B4, 5390 45 7 OP Al (5 )OLE 4b B, Jf 46 2% 21
KB 424 b GRP78 11 CHOP & 4 S mRNA %3k
T, OP J& OLE H i 32 2 1 T35 1k 1 43, Bkl e 2 1o
FHAS A 57 2 1) OLE (100,250,500 mg/kg) % K B ik
TTUE S A, &3 OLE ] B B B IR 8K T TNF-a
FITL-18 7 mRNA 335 . Abunab &5 "% A 7] 5]
OLE Zb 314 (<100 mg/kg, 100~250 mg/kg, 251~500
mg/ke ) HFOBE PRI R B RS AR 5 R OK P HE1T meta
30T, KB OLE R DL fin e 5 28 JF: R K i g 7K SF-
I EA RN, TEAFT T ACR B4 OLE 4b 3
ZH 1Y K BT 2 21 th GRP78 A1 CHOP & A /K °F 1t
ACR b #EZHAG, U] OLE X ACR #5319 ERS
BATMEIER  Zg5 Rt — L5k T OP 7€ HBE 48
it GRP78 #il CHOP Rk (52, {HE il T4E
FHEFEL AE 7 30 A7 RO ) o 55 PR R A DA R
Ui 5 LR 22 B 25 5, OP %) HBE 4 Jifd Fil K
SUI 20 217 GRP78 Fil CHOP mRNA 33k A5 A
—EZE . TER U A Y ACR A3 4H 1) GRPT8
mRNA KA, T 400 mg/(kg-d)OLE Xf
GRP78 mRNA kA7 NfEH , HAx & 41 GRP78
H1 CHOP mRNA ik K- JoH 22 5, H Fi i o
A S WF 58 B0 OP %t ERS #1256 & I mRNA /K
FI5ZIR , P, OP X ERS AH 6 8 1 #3K 152 i AL
AR —2B 05T

K 5% 4E % #% RNA (long-non-coding RNAs, Inc-
RNAs) /& 1 G 1 4 Dy g (H A0 2 1 Rk A
A Yo MR I RNA, 0] 78 5% S K SF U 5 5 K OF
4R L R 3R 3K 8 Song 4 UHFSY & L, IncRNA
TUG1 3t 3k v] LT 98 /N BU 4 ZUR1/N B 40 it
DL K BF 52 0k P9 Bz 40 i ERS AH 56 2 1 4 GRP7S
CHOP .PERK ,p-elF2a %5 1) £ B KT AAFFEH OP
Al ACR 5 519 GRP78 #l CHOP & 1 1Y 3k,
HIXEH mRNA 7K JC B S 52 e, nl Be o o A% 5
J& K- JE 45 i IneRNA TUGL A 7] fig 2 5 OP %}
GRP78 il CHOP 358,
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