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PONEHFAUNTAL «SMACOL-1 £X BEAZFB(P<0.05), OREX L. SHBALK.E3 K. 7K. 8 14 X
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Abstract:  Objective To explore whether moist exposed burn therapy/moist exposed burn ointment
(MEBT/MEBO) regulates myofibroblasts in diabetic refractory wounds and affects the expression levels of a-
Methods Nine-

ty SPF-grade adult male Wistar rats were randomly divided into 5 groups: the blank group, the control group,

smooth muscle actin (a~-SMA) and type [ collagen (COL-1), thus promoting wound healing.

the model group, MEBO group, and rb-bFGF group, with 18 rats in each group. After 7 days of adaptive feed-
ing, diabetic models were established and wounds were created uniformly. The wound healing status was pho-
tographed and recorded on days 0, 3, 7 and 14 after wound formation. Six rats from each group were randomly
selected for HE and Masson staining to observe the pathological morphological changes of wound tissues in each
group. Immunofluorescence was used to observe the distribution and expression of e-SMA and COL-1 in wound
tissues. Western Blot was used to detect the protein expression levels of a-SMA and COL-1 in wound tissues.
Results (D Histological observations at the same time point showed that the pathological morphological
changes in all groups were better than those in the model group, and the wound healing rate in the later stage
of treatment was higher in the MEBO group and rb-bFGF group than in the model group. @ WB: compared
with the control group, the protein expression of a-SMA and COL-1 in wound tissues of the model group sig-
nificantly decreased on day 3, 7, and 14 after wound formation ( P <Z0.05). Compared with the model group,
the expression of a-SMA and COL-1 in wound tissues of the MEBO group and rb-bFGF group significantly in-
creased on day 7 and 14 ( P <C0.05). @ Immunofluorescence: compared with the control group, the protein
expression of a-SMA in the model group was lower on day 3, 7, and 14, with significant differences on day 7
(P < 0.05) . The expression of COL-1 in the model group was significantly lower ( P <{0. 05). Compared
with the model group, the expression of a-SMA in the MEBO group and rb-bFGF groups was higher on day 7
and 14 ( P <<0.05), and the expression of COL-1 was also higher in both groups, with significant differences
between the rb-bFGF group and the model group ( P <C0. 05). The expression of COL-1 in the MEBO group
was found to be intermediate between that of the model group and the control group. although the difference
between the MEBO group and the model group was not statistically significant ( P >>0. 05).  Conclusion
MEBT/MEBO may facilitate the transformation of myofibroblasts and deposition of extracellular matrix by up-
regulating the protein expression levels of e-SMA and COL-1, thereby accelerating the repair of refractory dia-
betic wounds.
Key words: MEBT/MEBO; diabetic refractory wounds; a-smooth muscle actin; type [ collagen; myofi-

broblasts
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gen [ ,COL-D) M A 23k K, 4 o L A% 2F 4 41 i
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1.1.1 SE3e3h4¥  SPEF HNAFHEME Wistar KL 90
12 A AR (235 £15) g, W T KR8 4EWH
ARA WA A, S5 3 ¥ 4E 7 AT IE 5 SYXK (FE)
2017-004, SZEG Ik A& ™ 4 38 NF ) W10 B AR o L 18 BRI
WESCE 45 : 2021030901,

11,2 EZH S0 AR b (3R i A% 48 (T
I 0 BR B 7 U A IR AT BR A8 W] L 5% 5 0 SZ-98) 5 S R
TR A5 (60 v /32, il Sk 1T 36 5 25 4 PR A [ 24
S 220000004) 5 DU BT CFE 41 24 B 1 Ak 2F 4 200 e A
KR FEEE .21 000 TU:5g * 1 32 /60, BRUGAZ Mk A= W ikl
A FRAF) L E 25 8E T S20040001) 5 4% IR 1A B & (b5t
REFERHEBERAF, K5 :S8050-1g) ; L B Masson
=R e (L R ER R ARAA, RS,
G1346) 54 % £ T H 5 2 21 [# %2 W (Biosharp 2 Al , 7%
5 :BL539A9) ; 98 %6 Wk M V8 Ak € I it BT i T A AL B 2
By A BR 2 B, B 5 s N114269-25g) 5 77 A & fF 4L
(HE) B i 7 & (AR A R A AL 5.
PHO0516) ; itk o SMA £ 50 B bt i (R = 18 4= 9
BARARA AL H85.14395-1-AP) ; HEE COL-1 £
FEREPTLIR (abcam A F) , 5585 :ab138492) ; 28 4 marker
(R T R AR A R A FEL, 58 5. G2083-
250UL) s IS — 9 G = RAWH AR AF BA A L %
5 :SA00001-2) , INFEHR =P CHE n RAEWH AR AR
T LB 5 SA00001-2) s PVDF JiE (£ [E Millipore 24
], 525 . IPVHO00010) 5 AL ¥k A AL U WB 15 40 #T A
(% H Bio-Rad 24 Al ,Gel Doc EZ),

1.2 SERTk

12,1 iyt 254 0 A 400 o BB IR A T R
(streptozocin, STZ) K FUME JR H5 158 7355 1k K2 R AR
SRR U B 5 25 W) S AR T L ST R R s AR R
Wistar K& 7 d GRS 2E B A%EK 12 h I8
Jis M3 G 50 mg/kg R 120 STZ ¥l G -
pH 4.2 MAr B IR — A E RN 22 v i) . 5 3 d J5 LA
O B8 92 2K I Bl ML I AR L 1 BE{E > 16. 7 mmol/L I\ H
TR R 5 OBE (B R 35 B K BT IBE IR & 0E 5 (E S DA
S PR T ASE . O PR B B A ST SE L S IR R
SR A R R R B L A5 A T IE B AR o0 BB IR
PR 28 i o et 9, 0 00 B R 6T B A R A 7 0 T o %, R
STE DR K RO A A A K RO R R T
6 31 25 A SR T A X IR A T MR A A R
IR A B A G AR KRS, TRERRIKE 24 h )5 8
Jis R 5 5 %0 K A A GRL A 250 mg/ke) SEAT FREF . LA
BEAR 1.5 em [P B bRic A AR T A IR
HE 7 1] FH AR 7 4 PR A TR 35 A 58 2 1) 4 2 B Itk dste it
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BT 2 . A1) 1A A1 850 J2 A0 TR /N A B R K 20 A L i 5 7
JZ T T2 A B A [ E s MEBO 41 . A1 1 41 80w 2 41
i A/ MEBO 2045 (0. 2 g/em®) NG M E 7 T4
A7 JE A 5 5 DU T 4 . B i A0 0w 2 A TR/ DL
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1.2.3 HM  DIBlmfl& ¢ Y K5 0 KR, T4 3
KT R B 14 REGAMHLLEIE 6 KR, /Do E
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JE K Mk 0.5 h, Z MK B B JE A, 48— AR AR 4
pm A1 851 5 3 AT H O HE 446 % Masson 4
EUFE LA W T W5 2 A T PR 2F 4 20 HUE
BAEIF I IRIC 5%,
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M RE LB E bR, WS P U E
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1.4 GeitseJdisk SR SPSS 24. 0 B F #4748t 4
Mr s Graphpad Prism 9. 0 K EHIE . THEER (2 £+
$)FER BREAS 8] F A LSD- ¢ K 36 . 22 S FF A 8] 1Y
R B R 225007, L P <<0. 05 W ZE R HA 5
S-S

2 &R

2.1 QIEAAR QI 3 K, A4 00 & 4R L
Wl 225 (P >>0.05), @I 7 K5 14 K, 5X
AL B, BN R R B A A R B P <
0.05) ; HHEIZH [ . MEBO 21 5 11 & 37 20 K LB i
MARYPETE P <<0.05), 2/ MEBO #Ef% &
ERRE RN KR ma SR, Wk 1L,

1 TRMEARZSEARUARSELE

MER/%

205 n

3R NN 14K
Xf HE 4 6 0.3740.07 0.8340.04 0.9140.02
TR 6 0.3140.03  0.5920.08" 0,770, 04"
MEBO #H 6 0.3240.07  0.66+0.03> 0.88+0.03"
NEHA 6 0.35+0.07  0.63%0.06> 0.8540.04"
F 1.173 21. 861 23.973
P 0. 345 <0.001 <0.001

A QRN ERBEEUNGEDR T QA48 R —
ERHASERAR I, 5 BAMIL,a: P<<0.05, 5 A4
M, b: P <0.05,
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BT, Hoh s AL R IR R R R 2L ARl R YT I
A4k, QTS 3 K, 455 Y 41 B T 5 IR TGV L A 2 AR
DX RRZH CMEBO 41, DU A 5 20 6 1 34 = B0 00,
OYPIZEA A . RIS 7 K, B 4B v I TR
fEE BAAIRIEA LY, R ZE A SR A /b BT R S I 4K
U R OMEBO 41 DU 8 1B T 200 L A7 AR R
AL A ZE W, A0 14 KB AL AL A
[TRERENAE = Ra kIR SN A (=R N TEZ SV ERUEZ N
T3 BT o A1) T 2 T T L T RS B AN B 2T, /D o
fE 88 . X BRAL BT L T B by O 3 e 58 B 5 T A
EARHE . MEBO 4., D& 8 240 B T 1A 28 28 0 1 JH
o DR R 8 T IR B L R R R T Y R 2 TR
/N AFELN L W 1,

2.3 QT4 LF M ER

2.3.1 HE R ZSHYUNIER RIS, Qs 3
R 45 45 3 B Sy W) Wl 1) 4R P A iR T, D RS AR 20 A

L B2 A MEBO 20 ml UL /b 438 A 6 40 1l 4 5 B T
55 7 Ry BB LLA AT AR T ) RAEIR IR AL R
S 5 AT P A0 D A A R T 2 B A I SR ET 4k A
J s BT AS 14 %A R A AT B 4T 4k 20 0 2R R A D
AR AR A A B E e, v R
SRR R, UL 2,

PN ERPN TR

pupicig

MEBO 41

g il
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2.3.2 Masson Je 25 HAH b IEH KR, 7T ILEH &
S=Y VAN R R IN R i NE i T S i)l A
Y, QS 3 KBRS 41 41 35 0l WL /0 B 41N e D 47
LA T R NI SR NI L K S SRA RS
B Sy AN A] BARAE SRE A 5 LA 45 4 4T 4
B 2, BB WMo a5y, RIS 14 K
RVZH AN ] D /D Sk HL A3 A7 AN 349 0 e S5 2 4 5 LR 45 2 i
J 2R 2 B T oA R B m A SR
T MERH A WLE 3,

2.4 AIHL o SMA.COL-1 HE PG Hs
FIAL L 5, % B A1 B T 2 20 o- SMA R 11 3R 35 B K,
COL-1 5 7 R 14 RFEHRFHm P <<0. 05,4
MRAS 7K 14 Rk, 5t AR a2 o
SMA COL-1 4 1 ¥ 5 G248 T &y i 3, 4R 1F 7 K ik
RAQNHEG 82 d R d « SMALCOL-1 & 1 & # 1
FEAEM. SXTRAR. mALES 7 RS 14 Rid
i B 2H A T 4H 27 o SMA L COL-1 & [ %3k 1 9
R RECP <<0.05), HFfi % B 1 & AE B R) A2 Ak, A5
HEIHAL P oo SMA . COL-1 EH AR W&, 2R
GZ 1% T B A, B B PR s ) TS A A AR v, B T 4 Y
H o SMA.COL-1 EEHRERH . ZMAEASG. 5
FERLZH A WSS 7 K VA 14 K, MEBO 4181 1 41

41 a-SMA,COL-1 ik BFF & (P <<0.05), #R
MEBO HE % 3 = M JR 3% 2 18 2 id 2 7 «-SMA,
COL-1 HPFEL WK 4.% 2,

E=E

Fap |

HETUZE

MEBO 4

NEHA

B 3 & 44 WAL Masson 3£ (X200)

B & R &
@w‘% & Q}%y {3,0 @ﬁé\ 0\%’ o ,&% (&O )
AN R AN R
asva (&S T — 0 ] 14k R -
— — | e— — S—
- — - 3 — — i
GAPDH = x| GAPDH
(oo = - - - EEET )
(37KD) (37KD)
B4 FFEMBEEESEKR oSMACOL-1 & & &% &
X2 AEAMEERAAR «SMA.COL-1 EARIKLRK
a-SMA COL-1
2H 51 n
3K OIS 14 R %3 K EOVISN 14 R
= HH 6 1.3440.82 1.2940.11 1.3440.08 0.80=+0. 06 0.9840.09 0.61=0.06
Xt HE 4 6 0.944+0.04*  1.0820. 09" 1.1940.05° 0.7020.06*  1.052%0.10°  1.14=0.12°
A 2 6 0.9840.08"  0.87=+0.04" 0.7440. 06" 0.64£0.07"  0.72£0.08"  0.4840.05"
MEBO 41 6 0.924+0. 06 1.244+0.08° 1.0040. 06 0.6140.04  0.8540.06° 0.8340.06°
RCE T 6 0.884+0.09 1.244+0.13¢ 0.5640.06¢ 1.0640.12 0.82+0.09¢  0.7240.08¢
F 40. 696 16. 058 148.562 34. 957 14.587 63. 830
P <C0. 001 <0.001 <<0.001 <0. 001 <0. 001 <0.001

FOFATERAHNEEU DR T Q& AR —ME A HASERALR. 5 A L.a: P<<0.05; 53 BAHMI,
b: P <{0.05; 5 & 4 Mt ,c: P<<0.05,d: P <{0.05,
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14K

3 Wit

16 53 240 it fole 2 % T R o i e A R s W 45 1) T
A I EE AL L 10 AN £T A A0 A s B R AN L A )
MAALBEPEE T HEZEEH. B NI 055805
73 s M A G ) TR A O R 5 A A A e 1) LA
2T 2 40 5 A AN L LT 2 4 A 35 P e 5 | 40 i Ak 3
J 43 Wb K S IR LA B T BE R R DDA
Sl AR RIFGE E  W5E MEBT/MEBO X8 R 96
MER A AN T o« SMA ., COL-1 223k /K i 5% 11, LI
S JL S 2 24 240 e A Ak R R A0 i A 3 o T B K F
HE— 4R MEBT/MEBO {2 #F 61 ifi #1419 HLH

a-SMA J& —Fft JJL 3h 2 11 3 5, 7 1 5 7 ¥ L 40 Al
UL T 2 200 0 45 240 M v 8 0] 3R 5k . RS R L FE 4
TR A6 A2 Aok R e, 00 o I R D /N 2 A R o A £F 4t 2
0 i) SR A3 Ak A L 1 B L o3 Ak UL 2T 4k 40 D 3% 5

AR IS T B PR 2F A 2 4 G L B4 DA R A6 3
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Gy COL-1 2y 32 ) 40 i A0 356 5T L Oy ) 1T A 45 42 35
(T BR BT L 8 5 COL-1 £F 4 “ By S a] {7 40 Jfd 1T
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T SRtk = 3 A 00 JULSST A 40 L 2 S 04N i A1 3 R
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