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Frf Rz B A B AT A SR 4P A SIS S B M B A B U TR B2 A X A e A s 3KEL
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[ Abstract]Objective ; To investigate the effects of moist exposed burn therapy/moist exposed burn cintment(MEBT/MEBO) on the ex—
pressions of transforming growth factor—B1(TGF-B1),Smad3 and phosphorylation Smad (P-smad3) and morphological structure in
diabetic foot wound of rat. Methods ; Eighty healthy male SD rats were randomly divided into blank control group,treated model group,
recombinant bovine basic fibroblast growth factor(rb—bFGF) group and MEBT/MEBO group,each group had 20 rats. Rats in treated
‘ model group,tb~bFGF group and MEBT/MEBO group were en—
TE& 4R : /& #.4], Email : himgx@163.com, rolled to establish diabetic animal model by intraperitoneal in—

HEFA . FRELSIMME ABEL,
BEWHE:2015 FEE ARMFEL LA R (%5 :81560776);

2014 ) & O KA F X2 & LR R A (%5 :2014GXN

SFAA118135),

R 5 Hi R : http://kns.cnki.net/kems/detail/50.1046.R.20170313.1123.072.html
(2017-03-13) the protein expressions of TGF-B1,Smad3 and P-smad3 were

jection of streptozotocin each 60 mg/kg;and rats in the blank
control group were injected with the same volume of buffer so~
lution of citric acid and sodium citrate. The wound tissues were

separately collected on 5 d and 14 d after the medication,and
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detected by Western blot and ulcer morphological structure was observed by regular pathological technique. Comparisons among
different groups were analyzed by using single factor analysis of variance and rank sum test. Results : After 5 d treatment , there was no
significant differences in the protein expression of Smad3 among four groups(F=1.036,P=0.388). The protein expression of TGF-B1
and P-smad3 in both MEBT/MEBO and tb—bFGF group were significantly lower than those of control group(P=0.005,P=0.026;P=
0.001,P=0.005). The protein expressions of TGF-B1 and P~smad3 of both MEBT/MEBO and rb-bFGF group were also higher than
those of treated model group(P=0.000). In addition,compared with the results of 5 d time point,the protein expressions of TGF-1
and P-smad3 in MEBT/MEBO and rb-bFGF group were decreased significantly (P=0.000). After 5 d treatment, fibroblasts and cap—
illary growth in MEBT/MEBO group,blank control group and bFGF group were better than that in the model group,while fibroblasts
were not well aligned in blank control group. On the 14 d, fibroblasts and collagen fibers in MEBT/MEBO group , bFGF group and
blank control group formed a dense arrangement. Collagen fibers in MEBT/MEBO group were proliferated obviously but arrangement
was disordered. Collagen fibers in the model group also showed slug hyperplasia. Conclusion:MEBT/MEBO can activate TGF-31/
Smad3 signaling pathway at the early stage of wound healing,and thus prometing wound healing. However,at the later stage of healing,
it can inhibit the excessive activation of this signaling pathway and therefore reducing excessive tissue proliferation.

[Key words Jdiabetic foot;moist exposed burn therapy/moist exposed burn ointment ;transforming growth factor—B1;Smad3; P-smad3
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PERE R KR | b R ICAT 3 R A BB T
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7 (Agilent 247, E B Cary 60 UV-Vis); T 7 B3 3 A (Bio—
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MEBT/MEBO £ #1 W 54K B VR IR R B 5 ik, 3K
PSR B 60 me/ke SRR, S HIRB AL
F e E MK RIS , & MBHE KT 16.7 mmol/L B, W# B
BRI 1459, 25 FI % BR K RO v S 45 BT I B 7
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¥R, HREERTIEL 3 mm x 7 mm X/
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AR, A L B A TR
14 #HFk :
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HEEENGTERZUE L, EEA 1 mm, B E 2 2

MEBT/MEBO 4675 (0.2 glem?) , T EBONE 3 , Sh AR IE

E; A FH KR E BRI SN IR 5, MR N 262.5
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PR AT B 52 s BER 4R | 25 [ % R 2 W0 43 B R A B b K R I 25
L AN AT , TS BRI, S B [
1.5 mB{EafRaL
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PR IR W02 LT 53 B R B 24 B R AR A AiE | B B «
KRR TK BHHBER, QENECERER BEEFE
B BB E A AFHSERKELSE, BRERSEE
J&, 5% 5. 14 X QIH LB = DR, #iit i elm sk
s SRR, ZET AL A B i B R RERE, B R AT
4 MIAS2000 T PA4H 97, 78 1) E FRgRE , Rl Bt 2 IR A A
WA = A A T AR - B A 1 T T AR ) /IR 46 8 T T R x
100% , HEAIEHMB AR,
1.7 AR AE S

SHIFIRITES 5.14 X, NS AP 10 R AR, K
B UK R B G T BT A I SR 4 0 R B H 4 — 3 ol
BABAHE, GRHEBE-80 CIREREHE., BaHaH
10%E /R M EE , TEHK B, HEE ARy
B, R R RERITE A HE a0, R EMBENE
Pt FHAEMMBEE KN AR BRI SRERR
AEA MR TEEENR
1.8 4l @448 TGF-B1.Smad3 . P-smad3 & & & ik K-F4m)

LR E-80 CIKFE RN R N FARBUE K
AR, BBREOHS, BCA BNEREASE F&+=
BERTRP - BB B (SRR ERR/12% 3 BI) B E
80~100 V fa 3k, fHHE 350 mA B 1.5 h, ZIBIEKE A 2 h,
B0 e LIRS B M — P (TGF-B1, 1:500;Smad3, 1:500 ; P-

smad3, 1:250, B—-Actin, 1:500) ,4 CIEKBF LR KB, FIH
TBST ¥k, INABURTEYERICIL SR G ERM
F 2 h, BBEIA ECLALZZ W, ETHKRRBRA
W M, FIFH Image ] AHITEBREMBES M, AR
£ B-actin HW MK EBELERIEATEOHNRE
&, ’
19 %t

KA SPSS 18.0 Geit 4k ik T HEALEE , TR BERILL
BB+ PR (0 £5)FOR, BARILE, FEFRARE
EFEHT, FEARFTIT R B, 3R SNK—¢ &
AT RIPI T L3, B Bk #E 0=0.05,

2 5 B

21 BHEKALBRTLERILE

YEMESS 7 4, A4 MEBT/MEBO 4 | WU & ¥ 48 I i
A351%(18.39 +0.78) . (18.01 + 0.84) . (18.65 + 1.37) mmol/L,3
#H A LB 22 R TG H 248 X (¢=1.905,P=0.158) , B 3 41l
B R T2 BN R4 (P=0.000), L3 1,

F1 BEXRBRMBE
Tab.1 Blood glucose level of rats in each group

A5 Bl% H3E{E (mmol/L )
ZFEXRA 20 5.05+0.58
R 20 18.39 + 0.78"
MEBT/MEBO#H 20 18.01 + 0.84*
NEGAH 20 18.65 + 1.37*
F{§ 1005.531
P 0.000

F:a, 5 XA, P=0.000

22 AlERELER

BAREEG , 25 F0 BT, SREsA IR, # )
YK RIESINIER , TEESERRRN, EEE&KREE
BTCHA AR (B3 /YR L B SR B S UK

BT RE T, 45 4 K B T B B R HE R T A A
B, EANMBHUACESAS, HABREK  SERABE
B AEIE USR5 , QU BT, 3B BN A0 A 0 Bk
S, BRI B R 2R A K, A 2R 1 ; MEBO
HABFHAEER/D, EEAERER BotEErds; e
Gristm A BN, BRAERKEME,

WIFERS R, SUHAARERBMAEREH%EL
(F=6.065,P<0.05) , B4 MEBO 41 1 E XA ML HRE
R FHREZAYILHBER(P>0.05); 167758 14 X, £H
of FRZH 6 T A A R B 1 R T AR 3 4 (F=145.836,P=0.000),
ERRARIEE MEBO 4 N E A E A4 RISt
22 F (P=0.064);{E1k 2 HAE A S RYH B A FHEAHA,
ERAFITERE X (P=0.000), & 2,
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F2 FHEEFHEASNERSELE(%)
Tab.2 Wound healing rate at each time point( % )

x| BI% () FTSK H14x
75 N R 20 11.39 +2.05 94.53 +3.22
AR 20 932+1.31°  66.32+4.37
MEBT/MEBO4. 20 997 +1.53*  88.90%5.03*
NEFH 20 9.82+1.45°  86.19 +5.28*
FAE 6.065 145.836
P 0.001 0.000

1 1a, 525 AN HRL HLAL, P<0.05 ;b ; SHEEREIZE Fo# , P<0.05

23 HABREFLER

RITIESE 5 R, 68 T R IR K BB 7 1 R 2R
K AT 40 IR, AT WLIRFEMT | il BA 2, AT 4k 4 AR
RN (271G 1 05 N B 2 81 K = G = 2
(& 1A) o 25 % B EH V575 T A M A0 U ST B U 2R e, )l
YA R ER AL, AEEE , W AS PR A B A
B (B 1B), MEBT/ MEBO 41 1537 1 ) 2 2H 2 i 7 2 20
JasETE , AR AR, AT R BERT A/ R B4 M4, 34 5 R
JkaE B A, D i RAEA MR E (] 1C) . & 5F 2 B T A
R IR R PRGN | T LA E AR
ETYEAM, AR AE A B AN L, R VIR FE S K 1l
i (1 1D),

| A

D. A B

C. MEBT/MEBO £

1 BERTES 5 RALFEFER (HE,200x )
Fig.1 Pathological results of each group after 5 d treatment
(HE,200x )

RITIGSHE 14 K BRI W5 T P 25 240 o LT e 4
HEBIZETEL , AT 0 AR 2 I 2 4k A AR K A 5 7T B9 4> B 4l

M5 (B 2A) 525 0 BB ZH LT 4 4 U HES A 57 | I R AT 4E K
BiA 2ENR, B4 EZESE (K 2B) ;MEBT/MEBO 455
1 AT LB A T R A B R B I 2% , BRLAT 4 40 M AE K, e IR
LR YEHES B0 BUE (B 2C) ; TE B 41 5t 97 1 Y 2R L 8RR
HE R B R AT A th HED B 5, B A T R b B Bk AR 2%
% MEBO 4/>, E4H 1M MZE45 (&l 2D),

e AR
C. MEBT/MEBO 4

a8 T o
D. A4

2 AITRE 14 REQALREELER (HE,200% )
Fig. 2 Pathological results of each group after 14 d treatment
(HE,200x )

2.4 Western blot #| 25 £

241 BITE S d SHAKRAIHE AL TGF-B1.Smad3 il P-
smad3 FEHARXLE 3 3 FE 3 iR GG 54, 84
K Smad3 HHFREKFE I, ZRBTLE 8 XL (F=
1.036,P=0.388) ; MEBT/MEBO 4 X F 5 I & % 4 TGF-B1
(P=0.558) .,P-smad3 (P=0.548) & H &5 L% 5 ; MEBT/MEBO
KB TGF-B1(P=0.005) .P-smad3(P=0.026 )% 43k 7K -
B AR T2 FI 0T BR A, (R38R BB 1 TR 4H (P=0.000) ; M &
Tr 4 K Bl TGF-B1(P=0.001) .P-smad3(P=0.005 )% 4 Fik7K
SR AR T2 N BRAH , (H 48R 18 5 FRRI4H (P=0.000) ,
242 RITIE 14 d FHKRAI AL TGF-B1,Smad3 F
P-smad3 EHEREHE 13 4 il 3 B, 40K i Smad3
BHBRKTV LI, Z R TL 248 L (F=0.178,P=0.910) ;
MEBT/MEBO £ K 55 01 & %4 TGF-B1(P=0.598) ,P-smad3
(P=0.127) B HF A T EH ; MEBT/MEBO £ K i TGF-B1
(P=0.009) ,P-smad3 (P=0.000) & F £k KB L F= A
Xf BB 4H B XA B = FAE A4 (P=0.000, P=0.001) ; Tl & 40
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KB TGF-B1(P=0.002) .P-smad3(P=0.000)%E |- 721k 7K F-BH
BAR T2 Ex R4, HI5 I B & TR (P=0.000) ; itk 4h,
545 5 REFHM I, %5 14 X MEBT/MEBO 2 TGF-B1 .P-
smad3 Fik/KF-B 8 TR, 22 F 4 HA e it 243 L (P=0.000,
P=0.000) ; I 5 FF4H 9 TGF-B1 P-smad3 kK 0 & TR,

EZRWEA G XL (P=0.000,P=0.000),

#

s ’

TGF-B1

Smad3

P-smad3

B-actin

FEXIEH B4 MEBT/MEBO 4H MU W4

RIS S K

Smad3

P-smad3

i
IR

FEEXTHEA  #R4 MEBT/MEBOZA W& W4
B.IBITIEH 14 K

3 JAIT/E% 5.14 REAXRHIEALR TGF-B1.Smad3 #1
P-smad3 & B FiXEN i E
Fig.3 Western blot of TGF-B1,Smad3 and P-smad3 in wound
tissues of rats on 5 d and 14 d after treatment

#3 &ITR5d EAAREIEALR TGF-B1.Smad3 &
P-smad3® B &®ix
Tab.3 Expression of TGF-B1,Smad3 and P-smad3 protein in
wound tissues of rats on 5 d after treatment

¥  TGF-B1/ Smad3/ P-smad3/

(n) B-actin B-actin B-actin

vig:l

el =pogiie:| 10 1.62+0.10 1.11+0.09 0.83+0.09
BRI 10  056+0.03* 1.030.11 0.35+0.04"
MEBT/MEBOZ 10  144+0.15* 1.07+0.13 0.74 +0.09*
NS A 10 1.41+0.16* 1.03+0.14 0.72+0.08"

Fii 158.260 1.036 73.329
Pia 0.000 0.388 0.000

 ra, 525 I BRLH AL, P<0.05 ;b SHETIL g, P<0.05

Fz4 BITE14d EEXREEEL TGF-B1.Smad3 #n
P-smad3 ZARiALLE
Tab.4 Expression of TGF—-B1, Smad3 and P-smad3 protein in
wound tissues of rats on 14 d after treatment

e 1% TGF—B. 1/ Smad:.;/ P—sma(.l?’/
(n) B-actin B-actin B-actin
25 FIX R 10 135+043 096+0.06 0.68+0.05
FAIZH 10  081+0.04 097+0.10 0.30+0.03"
MEBT/MEBOZ 10  1.03+0.11* 0.98+0.09 0.43 +0.03*
DU A 10 098+0.11* 0.99+0.12 0.40+0.05®
F1{a 9.947 0.178 157.808
P{H 0.000 0.910 0.000

H::a, 555 FIXTPRZE AL, P<0.05; b SRV HAR , P<0.05

3 3t i

WEPRAR /2 15t 97 @ 12 M L A B i, 18 B Rtk
HCAE ZRi PRI | 2 SR SN 3 BT S 3 A4
B B AH 528 ST XAE Y- i itk i A M AR, EA RS
W ,MEBT/MEBO mI{EH T8t &A1, 51 &
FICET 4 240 Jf A= < DR R P9 R A A K R TR
TGN, bR AT 4 40 M 5 387 A B 40 10 A 4 186 5
JEFNHCRE | o0 T i Y808 PROMR 0, I T A 28 1
R ZFH AR A K IR T, 40 4 0 T A it 1), ks
RIEAA B, RHEMERURE BRTA N FERR K
B T S0 2T 24 40 i P R 348 7 % M R T 4 1) 4 i b
B BTG R, 1E % 2 B 2 e 4k 4 iy
5 bR KA R 41, BB E SRR AT
hRiE, QS B EA RS  EES
R,

TEARZ A K 5P E 7o TCF-B MK Ik
YER TGF-B/Smad 1558 i E B S, SAIHE
RRFRBCAFY, Hrf TCF- A TGF-B1 4
21 Smad {5 5 & FEEPOA AN EAMA S 5EBE
AR, MERZS AR B R HEERA”  Smad3
HEHAES Smadd BB AW, H 5 AMAZA 123
BT 6 &2 AH E B S P B 3k, BEAR 1L Smad3 (P-
smad3)J& Smad3 MTEIER , 7RG S 4 S i,
HA Y Smad3 ZAEBERRILS , A4 BEK TCF-B1 H3
55 WAL G AdfAZ b R 355800 | Tk
BERRILAY Smad3 W LAFETE LI R AEAE T4 P
A, P-smad3 3 ik 7K A4 0] B iE & B TGF-B1/
Smad3 {55 % 338 B G K7 S En- 754
it TGF-B1 1 Mk #atb B F R AL B E
MR AT, S 59 RN S i
R 2 5 i 1077 PN B 40 P DA 38 4 4 4
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SHLAANEE T B 2R, TR RS
B % BIE TCF-B1/Smad2,3 15585, 125 TGF-B1
KRR Smad2  Smad3 Fik/KF (R HEBRE AL
AR, AT G O R A9, BT P ZEA S P TGF-
Bl B FEEM TR, 5IEIM AN AR | A ZEHA
ARKEE XA RER S| REAE B E IS G RE M,

AR BN, B HEY THE, NMgRE
- BIEAESYIH (5 5 R)BE B4 14 X) ,MEBT/
MEBO 4 . Il &2 340 ) TGF-B1 Fl P-smad3 B HFE
RYHBRTSANMBEA, BEESTHERMA . K
MERER, FEAEAEHIH, 2 AT B4 MEBT/
MEBO £H X U1 5 55 241 60 T PR SE4H 2 A AL 4F 4R 40 A
BB A S, R 4R, HAR
RE 240 Hf /0> 5 TS RY 20 400 1T PR 2F 40 2 P 41 4 40 a7
B, RBUN, D BB RIEHRE, RIE
S5 SLAREI , WE PR 2 15 7 A T I B AT BB 5 TGF-
B1/Smad3 {558 FEZ 2IMHIA ¢, T MEBO/MEBT
A B T #E TGF-B1/Smad3 15 S 8% , fR v L &7 4
YHMERS  BEAE , BRI B N R A A VR R AE
BN, TR RN R R Bt A, 1ok R
HRE L, WE LY T BRI MK TGF-
B1.P-smad3 HHAFHFKTFEHZH TFEGEE, 4
T A A B R Pt AR /R AR R 4H =5 (A Xt R %
H A AL FRA AR ENE, RERIRLT
AU HHES AN ; 46 5, MEBT/MEBO 4T 4E 40
M B R AT 4EHED | BUR Y , LB FE O TE A& R B
#1 ,MEBT/MEBO 7] 883 &1 % TGF-B1/Smad3 {5 5
T B M AN FE | 08 Ao AT 4 440 i ) R R R R e
JR 2R 40 B AL B A B TR, 5 1 B T 2 4 3
H, BEAEMREL, RBEHH F TGF-B1.Smad3
HFXER TIER K, MG LARFPERS
TR T R B, AT WL, TGF-B 1/Smad3
17 538 Wit BE ALK I AL A ] P A F IR, X
HE 25935 1 1 2 55 (MR E A 4tk T de 4m Ak
KEF)IMNEEEREF, TR RRNEEEKE
FAE SR AT 440 M | 107 PN B S A, fE
SR, BRl ZHT&ReNmMNIETT

2 FRR , A4 R B8 MEBT/MEBO 7] 3
VA TCF-R1/Smad3 55k, A H A& F
PS5 Sl , T A A e W P= A — e R B
HIVER , 84 TCF-B1/Smad3 15518 B B , iX
3 A 985 E F 7T BB & MEBT/MEBO {2 #54% FR
BRI A A B ENH , ALBET HEERE,
{BZABFFE B = XN A S RN UE,
H X SL 88 Y7 51 8 b TGF-B/Smad 15 538 B 11 41
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