BRERKFZZR Journal of Chongging Medical University — 1 —

XXXX DOI:

JET R M BB S § 19 GRP78/PERK/CHOP {5 -l i 45 vt
MEBO & 28 b g 7 BB i 18 52 18 DL WF 58

ERM, EAELFABR L EWBL, TP MERL,E WS
(L] VEHREZY KR —IR R E 2B, BT 5300212, 78 H R 25 K 2F 5 — I g R B B e B4R BT 530023
3P AR X P E 2SR, T 530023)

[ Z)BM:HEIHRE BB (moist exposed burn ointment, MEBO ) i 4 R 95 B1] 11 H 4 25 B3 8 15 25 13 78 (glucose—regulated
protein 78, GRP78)/2E [ I I R 4 PN J5 (4 (protein kinase R-like endoplasmic reticulum kinase , PERK)/CCAAT/H5% F-45 5
I [ ¥8 4 11 (CCAAT/enhancer binding protein homologous protein, CHOP) {5 538 % ( Bl GRP78/PERK/CHOP {5 51 % ) F I5 K 5%
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[ Abstract]Objective : To investigate the effect of moist exposed burn ointment(MEBO) on the expression of the glucose—regulated pro-
tein 78 (GRP78)/protein kinase R-like endoplasmic reticulum kinase (PERK)/CCAAT/enhancer-binding protein homologous protein
(CHOP) signaling pathway in diabetic wounds. Methods : A total of 27 spontaneous diabetic db/db male mice were randomly divided

into model group, MEBO group, and recombinant bovine basic fibro-
TEZE N B e3P, Email : 1319247327@qq.com,

RO R s R o R A
BIEVES : 5 A4, Email: 182209537@qq.com . db/m male mice of the same strain without disease were selected as

blast growth factor (rb-bFGF) gel group, and then 9 heterozygous

EESUH.BRaAAFALFTHR A (%45 :82360931);) % A %  control group. The mice in the MEBO group and the rb-bFGF group
A EEF AR (45 :2024GXNSFAA010288) ;7 @ yere given intervention with the external application of MEBO and
TEHXFALHRLAMFAHTHRA (HF:
YCSY2025031) .

rb—bFGF, respectively, and those in the control group and the model
group were given Vaseline for intervention. The mice were observed

daily, and wound healing was calculated on days 3,6, and 12 of in-
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tervention. Western blot and immunohistochemistry were used to measure the protein expression levels of GRP78, PERK and CHOP in
the wound tissue of each group on days 3,6, and 12. Results: On day 3 of wound intervention, the control group had a significantly
higher wound healing rate than the model group (P<0.01) , and on days 6 and 12 of wound intervention, the control group, the MEBO
group, and the th—bFGF group had a significantly higher wound healing rate than the model group (P<0.01). On day 3 of wound inter-
vention, there were no significant differences in the protein expression levels of GRP78, PERK, and CHOP in wound tissue between
groups (P>0.05) , and on days 6 and 12 of wound intervention, the model group had significantly higher protein expression levels of
GRP78, PERK, and CHOP in wound tissue than the control group, and the MEBO group and the rb—bFGF group had significantly
lower protein expression levels of GRP78, PERK, and CHOP than the model group (P<0.05). Conclusion : MEBO may inhibit exces-
sive endoplasmic reticulum stress and promote diabetic wound healing by inhibiting the expression of the GRP78/PERK/CHOP signal-
ing pathway.

[ Key words Jmoist exposed burn ointment; diabetic wound ; endoplasmic reticulum stress ; glucose—regulated protein 78 ; protein kinase

R-like endoplasmic reticulum kinase ; CCAAT/enhancer—binding protein homologous protein
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N J5E 1 38 (endoplasmic reticulum stress , ERS)
S A M AE 5 AR BRAR S B — AR AL L 2 PN J5 I R 544
32 3 N S ER BT A SR 0 25 5 3l oA & A RO
RIS AL )RR S WEFE T, A A e W R B
N5 ERS I, A JT 0 23 T8 3w 4 WE A 19 81 78
(glucose regulated protein 78, GRP78) Jf-if 1+ 5 JJL I
FoR B 1 (inositol requiring enzyme 1,IRE1 IR =R
JitF R A PN J5 X 38 i (protein kinase R-like endoplas-
mic reticulum kinase, PERK) 5% 5% K 1 6( activating
transcription factor 6, ATF6) fff 2 Jii 2h A4 & & 111 %
. (unfolded protein response, UPR) 23 ERS; 2K 1T ,
4 UPR JCIE KA A IR M 9B AS I TRE T PERK L ATF6
W J Sl A AT B 9 DR A 4 e S IR 4 (activating
transcription factor 4, ATF4) fEfL S X & 454
H 1(X box binding protein—1,XBP-1) ,CCAAT/} 5%
T4 45 # 11 [A IR 25 11 (CCAAT/nhancer binding pro-
tein homologous protein, CHOP) &2 EA A i =1,

TABEE (moist exposed burn ointment, MEBO)
HA PR, (R LR TR, th 2% B
X M e B SEC . ARE T AT ST R
MEBO 7 g 35 4 b i A1 T 26 2 e ) J5 199 174 i i 4™

5K, E T 24 4 4 B P P B AR R PR A TS
B MEBO J2& 753 53 1 1] ERS AH ¢ 18 #1250 i o
B A A I HLE] AR BB . A WFFEUESE , 2t T i
GRP78/CHOP i # , 41 il ik B 1) ERS A ] T 1% JR
AT R RAS, PRI, AT 5 38 2 i 258 b s A T
A L GRP78/PERK/CHOP {5551 i A VA S 8
T MEBO 24384 PR s 601 11 P4 I3z D) iz 35 14 7K -, LA
o7 BB PR B A A B8 VR FH AL -

1 MEEFE

1.1 %%shdy

S0 A BRI 27 18 JE # TC R 2 9 S AR (specific patho-
gen free, SPF) 2% [ & MR IR IFT db/db HEPE /N, 1A 5 7 40~
50 g, M5 E] 16.7 mmol/L LA I 5 #E B 9 HF i RIEA &%
244 db/m Bt /IS BRAE S0 JRZ, (R BT 7 25~30 g T35
/NERISI N R S S8 sh A RS\ S rlie Sy
SCXK(75)2021-0012, Z#yim = Fl 5L 50 34 SPF 2 52 55 5 )
T FR AR T T 3R 554 - TREE (23 £ 1) CL IR (60 £ 3) %,
ARSI L3 2 PG o 2 R B AR B2 5L s Lo (LT
5. DW20240319-022) .
1.2 I E 2R

M54 (MEBO, Wl 3k 35 52 24 , dit 5 : 24014034 ;
LBV BT 4 A0 i A K P BE R (recombinant bovine basic
fibroblast growth factor, th=bFGF, Bk ¥j 12 i 24 ¥ , 4L 5 -
0013874318027) ; R A H B IR (F Wi £ Y , it 5 .
240702) ; I A F ~FHT Y {4 (hematoxylin—eosin staining, HE,
R BELEIR L5 . G1101) 3 — & FL K 2K % (diaminobenzi-
dine, DAB) Y3 (W 1L 4 HF , L5 : ZL1-9017) ; PERK HI CHOP
ik R =8 5 430K : 24390-1-AP, 15204-1-AP) ;
GRP78 . B-actin BRAR 1 48 AL W i (horseradish peroxidase,
HRP) L4 —Hi (L E Y, #5500 O - HAT722202,
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%A% 55 (85 . EVOS M5000, 3 IE ( 116 ) % 50 4 TR
N WP (B . KZ-5F-3D , il I FR4E IR A= W RH4 A FR
23l 5 38 FHE A (BU5 . SH-DDY 10P, AL Hi A6 R 5 A R
2N E]) s ZURe s kG R (RS 1 4600SF, -1 K Rk
HRRAHD
14 F#
141 ZiWad A shiis SR 7 d 5 27 2 8
JE|#% SPF 2% db/db Al /N BRAE ot RS B4y , AR 1t
PR X TR B AL 0 3 2H (4529 ) 2 \MEBO £ . rh-
bFGT 41 5 [ i 2 B[R] V5 A1 W R db/m /1N BR (9 W) 1E Ay it
X A4
1.4.2  BERGEI IR AL 35 R PP IR A R, 2 BRSOk
(915 12k il 8 s M AL DR o 1 4 B2 )23 Bz R st A3 A 780 < % ) A6
BIIHG/NRET TR L, FH 2% I B 24 RREE , 26/ A
FETE Fp 2PN R I I T oK 8 T 3 5 IR AT FL s B
AN ELAR 10 mm ) [BE X35 VR T 2 fa AL 8U8T i bric
OB A 2 R R AL BRI AR A . B T 1) 4 S B
FENRFRFIEHIE A il & POoK , IR TR .
143 2550 BITESE Y ) £ 50 UG 25 200 1w fift R
AR BRERKGIEA T g, of B AR A 20 B0 ™ RiR 20 A1 7 )
1] ; MEBO 4141 MEBO 24 % (0.2 g/em®) , th-bFGF £ 5} i
th-bFGF BEIE (60 Ulem®) o 46 245 Ji5 (5 FHJREHT 181 5 MOk, B H
TEMH 24 1R
144 NEUMKE 68 B IR 4 2 B IR R T )
BB 3 o X 45 20 /0N BRI B AL LA R A 00, AT AR SR
G IKCR ML 3% , LAR O IN B AR AR o AR S o
145 BACRE  TERIHTY 3.6.12 d A4 5 I BEHLEL
3 HU/NR (6 AT ) WS R AR ST A TH IR Ie % . Bl
Ji A R A Ll 22 At 0N BR AT 3 o SRR I O b A, BB T A
4 Hodr—ER dH R FE T -80 “CykAR v, F T Western blot
SR AT A LVE T 4% ZREPEI T E T HE 3¢
G AL AR
L4.6 BIHASEN  FEQITH T WY 3.6.12 d X4 418 1H
PEATWEE I 58 HE A Tmage J A4 %61 it e FR oA 73453
BT A5 28 2= (R 1 B0 T T A — X 7 e i) o 2] v v )/
HIABIHEI IR x 100% o
147 HEY  EQIE T 3.6.12 d X452/ BRAY 1 it
TR, FH 4% 22 58 W IR 1 00 4 23 A7 191 3 |, B s A7 i
K AL R ) 5 IR R gt B L B B R
AR S AT LU TR A2 A T TR IR D SR
1.4.8  Western blot 754 il 61 i 20 21 GRP78 \PERK 1 CHOP
i GRS O T 2 S B D 50 A S G e T
ﬁﬁ?}‘*ﬁ‘(radioimmunoprecipitation assay lysis buffer, RIPA) £

i TR I AT R B, R s 1k B B2 (bicinchoninic acid assay,
BCA) BT (UM FE R IE  BEAR TN 5 x B REZR shiBIR
B . BOE AR AT RV, 5 R 80 V g IR 5 15 R
2 M ZE TR AN A B 5 B R FR G 120 VB 2 e MRS RS , e Al
THEATHE IS 5 5% MR WA =R B 1 h, InA—$14 CBE
TR, DEREJE AT R A —Ht = R 1 h, Vel 3o {2
% 61 (enhanced chemiluminescence , ECL) 4L 2% & G B 5% |
Image J 73BT 451 IR BEAH

1.4.9 s 2l 82Uk 235 £ I GRP78 . PERK Fl1 CHOP 3% 35
B AN IR S AL 2L AT U0 e, B S AT e 5
KL WY 2R ( ethylenediaminetetraacetic acid, EDTA) e
B, A 3%H,0, Sy 3ot S Ak 0 Mg LT 590, i 1% &k 2% b
(phosphate buffered saline, PBS) ¥ -2k J& FHT 41 Ak 28 T B,
TN T AR TR R AT 1 b, — Bt 4 CREEIEE
SR, PBS Y A i I b WG E 1 b PBS W VR i
T DAB o, IR AR R AT R YT A RKYE BT, kR
RERCH o WA T WS A1 O, REMLIE IR 5 4~ 1T
PEATHAIRIC SR, i FH Tmage J PR3 Q0 T 41 20 p H AR
(A BEE e 638

1.5 it %

{81 ] SPSS 22.0., GraphPad Prism 10 %5 1% {14 %5 52 46 iy
PREARIEA TG4, RS0 A (T BERE AR = hife
F(xxs)o 502 GBI AT L A At e R S7 B AR ¢ A6 56 20k
A543 0T, 45 40 IF) 22 i LU A fiff FH B PR 38 5 224307, 2 L) L A
181 F 56 /N B 35 25 51 (least significant difference , LSD) 5 3
W7 BG4 0T, K 36 7K T a=0.05.

2.1 A R AB A

TE AT RO AT R, SCIGZH /)N BRUURE &S 0] B2 T
B R IRZS (516.7 mmol/L) , 2 BB Gt &
X (P<0.01) . MG, 55 R A, SCu6 41/ BUR IH £~
5 = MK K F- (P<0.01) |, IDH v 2 29 v 10 R 14 12 Wi (i
(>16.7 mmol/L) , ;A B BE IR T HI Wibr e, W2% 1.

F1 2ENRIEETEMAEAE LS (x +s,mmol/L)

2151 n AL v
pogiista:l 9 7.63 £ 1.06 8.84 +0.43
SEE A 27 23.81+3.95 26.30 +2.98
tfH 11.860 17.380
P4 <0.001 <0.001

22 A RAlE AL

Y T3 dJ5, 25 LB AT 0L 8 R 3 i ), Bl
T JE A b ik, ke FR A 9 B0 T A IR B R4, X R 2 5
TSR ZE AR L, 2 1) B0 T T R ) 22 A e B SO R A
27.640 = 8.708; Fi U 4 : 10.740 + 5.401,1=3.688, P<0.01) , H:
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RENEF G B L RHE 200 R, TH3d
JG A5 IR 25 A Gt 2E 8 L (F=9.430,P<0.001) .

25T 16 d )5 , % BEALA O HEA S, 61 1H A DL 43
Wy, B JE LT i L FE AR R 5 MRS 20 B T A A R B A 2, v T
DL i AR FE 43 W64 s MEBO 411 vb—bFGF 418 i 45 22 HiT i3
R B P R A TR L AT AT DL VR IR BE S ik
Yo PR R DT 2200 R, T 6 d )5 & 41 22 7oA G2
# X (F=57.000,P<0.001) .

YT 12 dJ5 W BRAL B O A G, B B A
SE I B AR s A G AT AT LRI T A VR i R BE 43
W, B G EGR G A s MEBO 20 Al eb-bFGF A 2

0d

X HEZH

HERIEH

MEBO4L

FEAGES , B R TSR, B 1 21 b AR B T AR
BIETA G IGO0 RATF . fELR25 T HUY 6 d Al 12 d, BIAUZH (14 61
T 7 2 AR T X B2 (6 d, 4 B2 - 77.990 + 8.215, #5151
20 :34.720 £ 1.311,1=11.630, P<0.01; 12 d, ¥} & 21 : 96.720 +
3.131, BRI 4 . 36.710 = 4.326, 1=25.130, P<0.01) , Ti MEBO
LA rb-bFGF ZH YA 1 A 38 1 3 TR ZH (6 d , MEBO 4 :
52.580 * 1.952,:=16.99,0,P<0.01;rb-bFGF £ :49.050 + 4.912,
1=4.912,P<0.01;12 d,MEBO 41 : 75.680 + 11.520,:=7.081, P<
0.01;rb-bFGF4:61.110 + 15.780,1=3.335,P<0.01) , B[N %
J 25T R, T 12 dJ5 45 4100 25 R Gt 5 L (F=
31.030,P<0.001), WL 1.

rb-bFGFZH
- A UM RS
| == UREHIY
- | = RUEILEIHY
§ 1 b =3 MEBOZL
Z?E » =3 b-brorAl
ﬁg 50 Z b
kS| . a
.

3d 6d

12d

B. 24/ R A T 5
T :a, GRRRLLILEL, P<0.01;b, SHEAILL 4L, P<0.01

1

BHENREERAER (n=5,x £5)
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2.3 R E LR IR I F UL

X TG 3.6.12 d QT2 T HE Yef, 25251
R 5 3 KA AL BT AP T UL R M A AR R A T mT D K
LTYNMI O F , B LT A HER 25 L

T 6 d Jo X HEAH R ik 2 4 0 38, 3R N - S5 F o
KR AIME S I &, JRE AN 48 Z A/ 5 5 %) R4l
AR EL TR ) RRE AN AT L 22 | TR ZE 0 40 I Hh B i AN
SEHE SR AR AN R, B R AR A B EE LIRS
ERIR A AH LG, MEBO 41 W 3R K2 2 7858, B2 R R 2R 4UF
B R g R, RAE AN — > Sk T IR
B sth—bFGF 4136 [ J2 LA SE  H Y 2 R ZE 44U A I
JE I 2 U B HES) AT AR D 9 RE AT

T 12 d 53 BRI SUE A S IE 7 kAR —3, %
Je IS FETE o, L A ST A S0 HES 5 AR A2 A7 T sk
A ANVEAN IR , 2R R I TR T AEATY 88 A S 2L, 36
B 2 B O AR 3 B R BEAT5 0 i ; MEBO 41 5 th—-bFGF 21 1)
R LT L AFEATE A, FL R SR e R A 4 RS B %, )
WL BN AU F= 5 M M4 , RAE IR , B 21 U85 M 1
IR KR, UL 2

3d

MEBOZ; -

rb—
bFGFZH

2 EANRUEREZIE(x400,5RR=20 pm)

2.4 ) F A& LR GRPT8 . PERK A= CHOP & & & ik T AL

YT I3 dJn, S5 R4 LRI i) PERK A1 CHOP
K1 8 B 1 & (PERK: 1=5.510, P<0.01; CHOP: (=
10.400, P<0.01) , ifif GRP78 i 31k 22 5+ T Ge 124 B8 3L 5
RIZAAH L, GRP78 1 MEBO 41 Fl th—bFGF 20 1% 7 1t 34 B fib sk
1> (P<0.01) , PERK Fl CHOP & 41 [8] 1) Hh A% 22 7 B G it 22
o BHZE T 20 BoR, T3 dJE 45 4L Eikisir s 5
B2, W2 F3,

YT 6 dJE, 5 xR A&, A2 1 GRPTS .
PERK.CHOP % H % &t ¥ U] i I+ A+ (GRP78: t=47.800, P<
0.01;PERK :1=17.910, P<0.01; CHOP:1=6.875, P<0.01) ; 54
HIZH AR % , MEBO 20 #l th-bFGF 411 GRP78 ,PERK .CHOP &
H 7 W) 5 R K (GRP78, MEBO 41 : t=6.643, P<0.05; th—
bFGF 41 : 1=6.950, P<0.01; PERK, MEBO 41 : 1=12.960, P<
0.01;rh-bFGF 41 :1=7.919, P<0.01 ; CHOP, MEBO 4 :1=6.574,

*2 3d&AHIEEALGRP78,PERK,.CHOP EHRILER

(n=3,x+s)
2851 GRP78 PERK CHOP
X HEZH 1.983+0.055  1.067+0.050  1.133 +0.056
R 1.897 £0.066  1.257+0.032"  1.480 = 0.010"
MEBO 41 1.660 + 0.043"  1.570+0.020"  1.613 £ 0.015°
th-bFGF 41 1.557 2 0.055"  1.327£0.035  1.290 £ 0.055"
FAL 38.420 99.870 80.030
PAE <0.001 <0.001 <0.001

W ra, SXTIRAL S, P<0.01;b, S AL, P<0.01;c, SHETA]
H# , P<0.05

W) (QU%
%Q,‘&’ \\“i/é' %Q ‘ $ :

2 $ X
2 Yy
- c-| 72 KD

GRP78 |
PERK 140 KD

¥ )
GHOP 19KD

Poactin | GHE e @S ey | 12 KD

E3 3dGRP78.PERK#ICHOP & E R (n=3,x £5)

P<0.01;th-bFGF 4 :1=6.066, P<0.01) ., MK Z )7 2 /0 i1
N, THedEs A b s 22 R A S E R L, E
3.4,

*3 6d&ENHEEAL GRP78.PERK.CHOP ZEARILIER

(n=3,x+s)
2151 GRP78 PERK CHOP
xR 2 1.437+0.381  0.666+0.055  1.000 = 0.036
R 2407 +0.164"  1.150 +0.036"  1.523 +0.208"
MEBO 21 1.600 +0.131°  0.773 +0.035"  0.676 + 0.080"
th-bFGF 41 1.523+0.146"  0.790 + 0.070"  0.740 + 0.081"
FA 11.430 50.820 30.820
PAE 0.0029 <0.001 <0.001

W ca, HXTIRAL AL, P<0.01;b, S AL, P<0.01;c, SHITRA]
H#, P<0.05

B
O &
& F & 3
N S
GRP78 - - | 72
PERK - 140 KD

GHOPD- - ‘1 19 KD

B—actin - - - - 42 KD

E 4 6dGRP78.PERK#ICHOP & B RIAMEZN (n=3,x +5)

Zi Ty 12 dJ5 , 56 IR AR L, AR 4H 1 GRPTS .
PERK 1 CHOP # H & 4 5 B B & F X B 41 (GRP78: 4=
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47.800, P<0.01; PERK:1=17.910, P<0.01; CHOP: 1=6.875, P<
0.01) ; 5 15 %1 2H #H & , MEBO #H 1 tb-bFGF 2H 1Y GRP78 .
PERK Fll CHOP 2 1 3R 5 ¥ B . F % (GRP78, MEBO 41 :4=
36.280, P<0.01;th-bFGF 2 : 1=25.060, P<0.01; PERK , MEBO
20 :1=16.930, P<0.01; th-bFGF 41 :1=13.860, P<0.01; CHOP:
MEBO #H :¢=5.809, P<0.01;th-bFGF £ :1=6.031 , P<0.01) . .
HEFLZMER, TH 1245840 FRERESH
Gl X E4 A S,

R4 12dEBEFIEEAL GRP78.PERK.CHOP E B KIE B R

(n=3,x )
2551 GRP78 PERK CHOP
XJREEH 1.047£0.040  0.663£0.058  0.410 £ 0.050
FAIZ 2.173 £0.005"  1.347 +0.030°  1.130 £ 0.174"
MEBO £H 1.013 £0.055"  0.566 +0.073"  0.493 + 0.075"
th-bFGF4l  0.906 +0.087"  0.693 +0.075"  0.510+0.036"
FA 344.700 98.400 33.270
P <0.001 <0.001 <0.001

1 ca, GXTHRZH LUHR, P<0.01; b, SHEFIZH HE4K , P<0.01

&
B B & L
& QN
R R

GHOP |
P-actin| @S D @S @ | 42 KD
BEl5 12d GRP78,PERK#ICHOP EHRIZMZI (n=3,x +5)

2.5 DR EEIRMBAT R E F LR ILER

25T 13 dJE , 5% BALAH H, AL 4 PERK AT CHOP
B2 ek B 48 i (PERK : 1=4.698, P<0.01; CHOP: 1=6.806 , P<
0.01), 1M GRP78 2 K LG it = = X s SR A M L5,
MEBO #H #1 th-bFGF 2H i GRP78 #l CHOP i % 35 ¥ T [&
(GRP78, MEBO #H : 1=3.860, P<0.05; th-bFGF 4H : 1=2.281 , P<
0.05;CHOP,MEBO # :t=5.379, P<0.01;th-bFGF #H :1=10.26,
P<0.01) ,PERKEARBERARIIFE L, BHREFE
TR, 3 d Al E Likte bR A SRR L, RS,
6.

%*5 3d&AfIEAELR GRP78.PERK.CHOP ZE AR ILER

(n=5,x +s)
2151 GRP78 PERK CHOP
popiiiei:| 0.243£0.015 0.242+0.017  0.242+0.023
PRI 0.237£0.020  0.345+0.045" 0.321+0.011°
MEBO £H 0.198 = 0.009°  0.355+0.028  0.285 + 0.009"
th-bFGF 4 0.197 £0.032°  0.320+0.034  0.237+0.014"
FAE 6.638 11.800 32.070
PAH 0.004 <0.001 <0.001

e ra, 5T HEL LS, P<0.015b, SARHIZ HLAE, P<0.01;c, 50T B4
F# , P<0.05

GRP78 . PERK — CHOP

rh-bFGFZH

L% 5k B

ik

%
s

E6 3dfImAL+H GRP78.PERKFICHOP EARIEEREH

A W= P A4 =

WL EE(x 200, KR E 50 um,n=5,x £5)

AT 6 dn, 5X% A b, # R4 o GRP7S.
PERK 1 CHOP 11 & H 7+ 41 15 & 2 [ A & 5 (GRP78 : 1=
7.512, P<0.01; PERK: 1=40.030, P<0.01; CHOP: 1=18.580, P<
0.01) 5 5 45 50 2 4 kb , MEBO 41 #11 tb-bFGF 41 # GRP78.
PERK Fl CHOP #4317 1& Uk /> (GRP78, MEBO 4 : 1=4.766,
P<0.01; th-bFGF 4 : 1=7.287, P<0.01 ; PERK , MEBO 4 : 1=
4815, P<0.01;rb-bFGF 2H :1=6.114,P<0.01;CHOP,MEBO 4 ;
1=19.21,P<0.01;rb-bFGF £H :1=17.370,P<0.01) , B[R 25 )25
ST R, 6 A FIRFEAR ZE R A ST E L, K6,
K17,

*6 6d&HAPIEAL GRP78.PERK.CHOP ZEHPAMERIXIFE R

(n=5,x +s)
2H 51 GRP78 PERK CHOP
Xof HEZH 0.146 £0.010  0.153+0.002  0.178 + 0.005
HEAZH 0.196 £0.009"  0.271 +0.006"  0.297 + 0.013"
MEBO 21 0.170 £ 0.006"  0.204 +0.030"  0.156 + 0.009"
th-bFGF4]  0.146+0.011" 0223 +0.016"  0.169 + 0.009"
F{H 28.010 37.640 210.800
PAE <0.001 <0.001 <0.001

1 ca, ST IRLL HLHR, P<0.01; b, SEIEIZ 4, P<0.01

Y12 dJn, 5% R4 AH e, B 4 f GRPTS.
PERK il CHOP 1) 2 [ 43 A7 v 10 B 2.3 in (GR P78 :£=10.580,
P<0.01; PERK : 1=19.870, P<0.01; CHOP: t=14.410, P<0.01) ;
54 A L, MEBO 20l tb—bFGF £ ' GRP78 . PERK /I
CHOP 9 8 1 % 1t S o3 A0 1% B0 88 22 1 W &b 9 2D (GRP78:
MEBO 41 : t=9.734, P<0.01; th-bFGF 41 : t=7.962, P<0.01;
PERK, MEBO 4 :1=26.230, P<0.01 ; th-bFGF £ : t=11.140, P<
0.01; CHOP, MEBO 4 : t=11.020, P<0.01; th-bFGF 4 : =
9.676,P<0.01) . HLIHZ Jr 25041 WoR 12 d 4 AL ] ik 4
PRERASEIFE X, WRT. B8,
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GRP78

7 6dfIEALHGRP78.PERKIICHOP EA Xk ERE
B EE( x 200, R R E 50 um,n=5,x +s)

®7 12dZHGIEHLR GRP78.,PERK,CHOP ZEHFHIER X EMR

(n=5,x +s)
250 GRP78 PERK CHOP
X HRZH 0.124 +0.021 0.123+0.006  0.175 +0.024
AL 0.264 +0.020°  0.210 £0.007*°  0.399 + 0.024"
MEBO 41 0.172+0.004"  0.101 £0.005"  0.219 + 0.027"
tb-bFGF 4] 0.160 +0.020"  0.137+0.012"  0.212 +0.035"
F1i 53.880 154.300 62.310
Py <0.001 <0.001 <0.001
TE i, SXFHRLLHLEE , P<0.01;b, S AT, P<0.01
., GRP78 PERK
Xt HE AL
AL
MEBOZL i

th-bFGF4] [

B8 12 dfIEAELR+H GRP78.PERKIICHOPERRIZERE
A FEE( x 200, RRKE 50 um,n=5,x +s)

3 3t it

Rl R A 0 i S M PR e 7 B A9 O RRE 2 —
JENE PR R Bk BOE R R o R PR R T
4 K ML AR 24 52 2% , ol TR A 3L e B | =

i IR 25 R 3RS 50 A T 5L et 2 4 493 R 2l i ok A
R Ak, DT 800 B e 35 o [RIEs), a0 3 2
BB RS 4 A7 e 5 DR 2R A T S BOHE PR B
T K A o IRV I DR B YA 7 W R v 6] T 114 7 1
RKEr T ARG R 5] S Bk L R
BRI AT, BAEIR YT L IURHR Kk 2D (R I LR Y
YBT3 — 20 56 38 |, DRt B 50 PR s 1)
THT IR YT — B ME ORI FE 3T 0 Y 2R B
e R I, BT R R T T R A oA B X N A
W B i 5 B Ui — 2R 8 A s AR AL B IR R
JOR B0 T ¥ LA A ) SR

DAL O 2 LA AN R P 4 L 25, 2 Ca i I R
AT &R E 2 . 0T A T RE R 25 R i S
2 B FRBE A ST 0 A IR, e i R 4R SR
[tk =z K2R FEE T & BRI S 8T
TSR E A RS ERSY, AFFEIESE, GRPT8
YAy A 3T I 0 4 S A 7 P B R 52 81 3Rt T
AR SO, JGHSRTE B2 R B 5 GRP78 (1 3R3A 7]
WIS 7E ERSIRAS T, K478 5 A BN 5%
% I3 1 PERK (ATF6 Fl1 IRE1 X 3 401818 kA Fix
—jfE. Nowotny KZE"& I, I IE 2, — % (methylg-
lyoxal, MGO) /A= T HILAA i LB B9 A58 R, & Al LA
7oA B R DL R AR A% B A% TR (deoxyribo-
nucleic acid, DNA) S5 [ EAL 277 ) (advanced gly-
cation end products, AGE) , Ml AGEs A fiih & Jz ik il £F
4k 20 i i ERS I 340 PERK 18 6375 S 40 L i M T
M ERS Joik b B i I 4 4 s 7 A= CHOP it — 25
SRR — 5T, UPR /& ERS H 40 g i) —
FlvE RO =X, — R ) UPR AT LU 40 D A
M 2R ERS 23 BHLAR 15 11 gt PR, TR AR
5% GRP78/PERK/CHOP 3 [t X5 B FR o 81 il i) iy v L
HEZEE L.

MEBO J& H1 AN 258 2 — , IR 7T I Y
F 5% Hp e B0 L I s B v EL A I T AT SR
117, MEBO 2 75 3 2 410 1] 2 B2 11 ERS 41 i 47 bR i 1
AT A S AL 1 A P o AS I 53 A RS0 T A 7
FRI,MEBO 215 rb-bFGF 21 81 I A 4 1 i T
TRUZH RS 28 A 4TS P O B 43 A8 43I ) . HE
Z5E R MEBO 201 tb-bFGF 40 A4 81 i AT SR 0 B
U, SECRYLA AL, B R R AT 4 HES ) R % L4
AR HARAESEA IR |, iR 4 (Y R AE R
B T HAF e 8V HEP BN . R g Lk
B, MEBO £ — & B2 B L 9852 0% PR B 11 R AE | 1
SBE RGN S AT BEAE R 45 SR
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A FEIESE , 78 5 k8 2 6 451 7= A= ERS B
W b g /0N BB Bk B 1T 5 e B vf UPR A0S 5 1E
/N BB R AR 2 IR AR AR 5T 38 3 Western
blot 7 J e 328 40 Ak 7 B9 25 S oR e BT &2 A 3 d
i, GRP78 .PERK H1 CHOP f4) 4% £ [a] 1 28 S5 ERIE T
IR AU B 22 g A R S e
KAB 6 d 12 d, 5 XF A AR b g, 45 A 2
GRP78 .PERK.CHOP Wy [ Rk ¥ 2 LI
M SRR 2H A [ %%, MEBO 4 F tb-bFGF 1 GRP78 .
PERK ,CHOP Hy 8 I A 4 T R, ik ik — Uk st
MEBO ] 38 i 41 GRP78 .PERK Fi1 CHOP £ ¢35 M
T ERS A2 HE4 PR B T i A1 &

Zi L Frik , MEBO 7] fig i i 98 #25 GRP78/PERK/
CHOP {55538 [ g ZR 28 , 300461 38 B2 198 PR I D) 19z 35, DA
T A2 A PR s A TR &2, G PRHE)™ 2 H MEBO Bl
TR BRI BT F AL T TSR A B AR . (AR SR AY
MWL%E GRP78 . PERK 1 CHOP f{) 55 3k 7K 45 1Y 4%
W, R EIHIA IS TR, A frl— RS
FIBEMEE IS AR 25 T e R
TEE RN GO RIK SCRRE  95 HB HE k
B RIS ER R ; T TETF (5052 2 e A BB s 0 < 38 5018
T A SCEE R o) 5
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