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Abstract: Objective This article aims to dynamically observe extracellular signal —regulated kinase 1/2
(ERK1/2), activated transcription factor 2 (ATF2) protein expression changes in rats” hard—to—heal wound

tissues, and to elucidate the molecular mechanism of skin regenerative medicine and therapy (Moist exposed
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burn therapy/Moist exposed burn ointment, MEBT/MEBOQO) in enhancing hard—to—heal ulcer repair from the

crosstalk of phosphorylated ERK1/2 activating ATF2, Methods Ninety—six SD rats were randomly divided

into 4 groups: MEBO group, rb—bFGF group, model group, and blank control group, 24 rats in each group.
The superficial skin ulcer models were developed. The healing of wounds was observed. On days 3, 7 and 14
after the models were developed, the same location tissues in every rats were collected, then the phosphoryla-
Results

ted ERK1/2, ATF2 protein expressions were measured by using Western Blotting. The newly pink

epitheliums grew {rom periphery of wounds towards center. The recovery of wounds was fine. Comparison of
wound healing time between MEBO group and rb—bFGF group showed there was no statistically significant
difference ( P >0.05), and both of MEBO group and rb—bFGF group had shorter wound healing time than
that of model group ( P <C0.01). After 14—day treatment, the amount of phosphorylated ERK1/2 and ATF2
elevated; at different time points in the same group the expressions of ERK1/2, ATF2 were statistically differ-
ent ( P <C0.01); at the same time points in different groups the expressions of ERK1/2, ATF2 were statisti-
cally different ( P <C0. 01); comparison of phosphorylated ERK1/2 and ATF2 expressions between MEBO
group and rb— bFGF group showed there was no statistical difference ( P >>0. 05), but comparing to model
group yielded statistical difference ( P <C0.01). Conclusion MEBT/MEBO can accelerate the healing process
of rats chronic hard—to—heal wounds and improve the healing quality. MEBT/MEBO may regulate phospho-
rylated ERK1/2, ATF2 expressions by activating ERK1/2 signaling pathway which induces the crosstalk be-
tween ERK1/2 and p38 signaling pathway downstream substrate of ATF2 activated by ERK1/2.
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AR TRITXERE R IR RAEZ BRI 5 Bk H AV $
W A7 9 2 AT RE L 0N H FTANRE U ST Y R 2 —
B AR T 4 BE 97 B R (Moist exposed burn therapy/
Moist exposed burn ointment, MEBT/MEBO) {f 4 24
FRANG e 37 B A% Ve e & B T BB ik 2 —
DR A 0 & 9 AT S 2 4% 78 MEBT/MEBO + ilif
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ATF2) f& p38 {5 & il i i iy FE IS W) » A 230 40 sl 24
ML MEBT/MEBO %t K BUIE M i & 81 i 12 52 1 52
M, S Ht A 2040 ERK1/2, ATF2 28 1 % ik K F 1)
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il .

MR5 5%

1 SCEREhY)  fERE AR SD HEPE KR 96 2,12
Y R 220~250 g, T PH RN F S W) 5L 5 o 12

h:/‘?*;-““

1
L2 aUf LFREEGTE (MEBO) k& 5F X
FEM 2y EZUHEST 220000004 5 DAL T B A F H 20
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MEBO 45 W1 & 54 B4l 45 24 H 25 10 BgL A
ST T T3P B T AR AN AT o] T B i R = A S
FE X T R 20 4 J2 B Pk B0 0 R ok G il R R 3R A 2
i e kL G R AE R 7Y% KA EEE (0.5 ml/
100 @) XF = 20 K BRI Ml 1 G 06 A7 R e, 5 B2, 1R IX
CREME T ) DARDE B Z2 BN L 42 15 mm ARic . 35 J) 59
BB 10 Y L 4 4 J2 B kT3 A R B 220 A i TR 1k v
AL (8 mg/100 @) Jy i i - S 4t 1 A2, 2 Al
R B A B R R L A R Sk 4% 58 i S B

EZ78
L4 #eiTrik  dEBE 08 ROME SR . B m Rk
Koz AN AU AR AT AL B Hor = 21 T 3 B 2

JEK HIF IR 2 A H R4 1. Uz H L 1/
5 000 W I VG ARV 8 T35 B TAT . 98 245 17 S 0 Dok 1 8% R
259 KB Wi e SR O DA AR B K W S A . ME-
BO 41, D& 55 4181 1w 43 51 40 40 55 98 52 18 10 8 105
YA B 24530 1 S FH 2590008 385 5 I 2 AR 401 T R/
B RN TR PR o s R T T Y
A7 o A5 A1) T AR 2 A R K 20 A L SR AE A T
FmEMEN S T2, MEBO 41, 01 & 3F 4 L R
YRGS (e B2 A, N 2558 1 d 258 14 d B H
1 IR S 80 000 U HEH XK,

1.5 SCEFEACRE  THZj)5 3d.7d.14 d 334
Ff A A R A AL EE B 8 R B, 43 K K B #h e &
TR (100 mg/kg) i W T 59 JRR I, ECAH [R] 358 037 81 18
A ZEH B CER R IE R R T —80 °CL & 1.
1.6  Western Blotting #& I # iz ft ERK1/2, ATF2
FEHEREE BOE A ZEA L0 400 pl #7552
FE (7 PMSE) FAIE A8 h 047 21 3 4% 30 min )5 »
BRBWEE 1.5 ml EO0E T RIG4E 4 CTF 12 000
r/min &0 5 min, B EE 2T 0.5 ml B8 I
BT — 20 C {4 FF; Bradford ¥ & & [ W B ¥E 47
SDS— ZE T I ok Jie Bk Ji HL 7k (SDS — PAGE) 5 2R FE
OB H RN EE R = PVDF i, ] pH7. 4 TBS %
B & T 5 Yo iR 4= W5 1 hy F 1xTBST ¥, &k
10 min, 3 W, 45 & —HU R U, 25 & 00 S vk i s
g @R 1 1 S IRBUR A, B 258 K R i i3
Ve, MR TR AW L E TARAEENEE TR &
L RGEE SR B R OCH IR & BUE R S B R AR A
BEWT 1~2 min, FHEELR T ZIR A% 2E
. R A XT EMGOR BE #EAT A0 A S 4L 45 R B
bR 4 YL % 5 GAPDH % i 6 4% 1o
HFER.

1.7 Siitsdrsks R SPSS 17. 0 48 it #4017
PR B G ER L (2 £ Fom . ZAREAR K
b5 R R 2 5 22 0 i Cone — way ANOVA) .,
PILE R ¢ 13, 24 P <<0.05 WESHGIHT¥E
X,

2 H#R

2.1 ARG UWE M 14 d 5. E AN EA
B T v AR B s R A b R o 4 3 A T B 1 R R
BHREREEK., MEBO 418 i A [l K 3 i 3 n] i
ST (8 1 R 2R 2, 2 BURIR L fih 22 2 i, o] LR
AW <8 ol - =10 N R TS RN o s A =7 4= Rl )
LA 27 (o, ) 1 S R AR b R R 1 RO A K A KR
%, BAAAIRRIEE A A KR EE.

2.2 QlEAAER e A KRS Z B
e F P A b R o8 4 1 B O A K B R B S8 A K
=R 1 2 el [ o 1 W 2\ O DA ST Q B2 K ol T
WA SN EFHER LG 2= L CP >0.05),
MK TR AN RA TR, 25 HA SR
SCCP <<0. 0D BRI i & i Je) fe K 5 A = A
M 2R HESFE P <<0.0D) L& 1.

*x1 MAXRYEDERHEERE (ts.d
2H 5 n A B 1]
MEBO 1 24 16. 960, 22
nEwa 24 17.3440. 42"
LRI 20 24 25.070.52
7= FX R4 24 14.094+.0. 31°

E G A U W ,a: P<<0.01.b: P<<0.01,c: P<<0.01; %5
=g A B Ak ,d: P <<0.01,e: P <<0.01

2.3 ERKI1/2 . ATF2 MMM ERE AEEEL
R, 45 2K BURI T A 2E 41 20 b i R b ERK1/2 2 1
(p—ERK1/2) Rixw#H2 LA EH, % 3 d,
MEBO 4. Ul 8 340 BRI 2H = 41 W) A L, 22 % B 51t
NP >0.05), 45 A XA 0 8 & T MEBO 41,
DI PRA SR, 22 S A Gt L P <<0.01);
507 d B2 R R OK B B AR F MEBO 41, 0L & ¥
M, ERAGIFEE X CP <<0.01), 25 X R4 355
TFTHAZHCP <0.01),MEBO 4.1 & 3% 4 W] % &
TFHRRACP <<0.01), MEBO 4 [a] U1 & 3 40 L4, %
SRGIH#E X (P >0.05) ;%5 14 d,JU%H p—ERK1/
2 HAEACE BT S, ZRIA SRR L (P <
0.01),MEBO 41 [F] 1 & Fr 41 0] Lb 4, 22 % K4 it 2 &
X(CP>0.05), 2 AXT AT & FHM =4 (P <
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0.01),1M MEBO 2 K N &2 Pr s & i TAERIZH (P
<0.0D) . 2.1,

K2 ZEMHEAZEAARGEALF p—ERKL/2

EARETH Gt
205 n 4 3d 5 7d 14 d
MEBO 41 8  0.2840.03° 0.44-£0.06% 0.7040. 03
W3l 8  0.2940.04"  0.4040.05" 0,680, 04"
T 4 8  0.3170.04 0.35740.03 0.39740.03
7S [ A 8 0.6040.03° 0.64F0.04°  0.90+0.04°¢

E AU K ,a: P <<0.01,b: P <<0.01l,c: P<0.01; 5
RE A e P<0.01,1: P <<0.01

Wi ) T A, A5 4K B T 1A 28 4 40 rh
it ATF2 iE RS RINZEW S, i 3
d,MEBO @ . W Z F 2 BRI 4 — 2 [ 4 tb , 22 73 0
Giit2EE L (P >>0.05), %5 FIX R4 B & & T MEBO
HONETH BERA, 2545 1H% 52 L (P <o.
0% 7 d. & 22 5 W3, B LIS FoAth =41 3%
ikt A B E, Horh, BERL A R OKF B BAK T

3d 7d

MEBO #H M E T, 2R A5 2#E L P <0.0D),
23 [ IR A s T H A =41 ( P <<0. 01) . MEBO 41,
UL BRI e TSR P <<0. 01) . MEBO 41 [] I
BUA K. ZFTEIF¥ELCP >>0.05);:5 14 d,
VUL K 7 d Rl E XA e, A S
BHE i EmE X (P <<0.01), Hd MEBO 41 [F I & ¥
HIE L, 25 RGIT# - L (P >>0.05), 25 [ X R
AR T HAL =41 ( P <<0. 01), i MEBO 21 &% 1 &
TR IR THRRA (P <<0.01), W% 3.4 1.

x3 EMESSHEXRUYEAHALRASR ATF2

BEARETZNH Gt
21 51 n % 3d #57d 914 d
MEBO #H 8 0.71£0.03¢ 1.0220.05% 1.4340.04%
NE A 8  0.7340.04¢ 1.00740.06" 1.414-0.03"
LT 2 8  0.7440.02 0.76+0.07 0.7940.05
75 [T RE 8  1.9240.03¢  2.0140.04°  2.41+0.05¢

5 M AU W ,a: P<<0.01,b: P<C0.01l,c: P<<0.01; 5
=g At A B ,d: P <<0.01,e: P <<0.01

14d
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DA AN B R B0 B RO 1 R L A B TR g
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Th e B N A A B &R AV AR B B
il L A I R K % 5

Rl EE LB F S RB W B ERRHE
WERH RSB SR EHEZK AN L EFEY, K
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p38 15 5 i M Y A 00 A0 Az B RS L AR R
ERK1/2 {55 i I i E 2 A ERK1/2 | A, L AI#
¥R MAPK 348 (MAPKK) B B2 £k 1M 800 1 1 8
WS> T c— myc F Ak, W AR 7E 20 AT 75
BB R R T AT, il ERK1/2 BH 5] 4



2016 4F

EERANEY PRV SR 5454

ERK1/2 {5 5 3 f ] i 05 0 @ & 0 @ e 2, [
BE L 20 A2 B8 . p38 B B iF A MAPKK 8 B2 1k ifi
WAL WS Y p38 HF A B 40 it A% 51 A% 3] A A
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