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[ Abstract]  Objective To have a dynamic observation of the influence of MEBT/MEBO on the expression level of
VEGFR-2 in rat chronic and hard-to-healing wound tissues and explore the molecular mechanism of MEBT/MEBO promoting
wound healing. Methods 90 healthy SPF SD male rats were randomly divided into five groups: blank group (18), control
group (18), model group (18), MEBO group (18), BFGF group (18). For blank group, only skin preparation was per-
formed; for control group, the full thickness skin defect model was established; for model group, MEBO group and BFGF
group, chronic and hard-to-healing wound models were established. After the models were established, the prepared skin of
rats in blank group was dressed with normal saline gauze; rats’ wounds of control group and model group were covered with
normal saline gauze; rats’ wounds of MEBO group were treated with MEBO gauze; rats’ wounds of BFGF group were trea-
ted with BFGF gauze. The expression level of protein VEGFR-2 and VEGFR-2 mRNA in rats’ wounds of the above groups
were determined and compared after 3, 7 and 14 days of treatment respectively. Results On day 3, day 7 and dayl4 after
wound management, no significant change was observed in the expression level of protein VEGFR-2 and VEGFR-2 mRNA in
rats’ skin tissues of blank group (P >0.05, no statistically significant difference). Significant changes were observed in
the expression level of protein VEGFR-2 and VEGFR-2 mRNA in rats’ wound tissues of control group, model group, MEBO
group and BFGF group and the difference was statistically significant (P <0.05). In control group, MEBO group and BFGF
group, expression level of protein VEGFR-2 and VEGFR-2 mRNA increased at first and decreased after a period of time,
while it kept increasing all the time in model group. On days 3, 7 and 14 of treatment, expression level of protein
VEGFR-2 and VEGFR-2 mRNA in rats’ wounds of MEBO group was higher than model group and the comparison showed
statistically significant difference (P <0.05). Conclusion MEBT/MEBO can increase the expression level of VEGFR-2
in wound tissues, hence promoting wound healing.
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1.2 LRIk
1.2.1 Zhiondl e iimigdt sy e B ALEGR 0
90 HAMBENL A A Yl (18 H) . X84 (18
Hy | AL (18 H) . MEBO 4 (18 H) ANl A&
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20 R R o) REZE () b 5 10 e ST 4 2 B R Bt B T
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K, MWELIFEHLIER 6 HR, BUH EF A 2208
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KKV TR ARABEESE G, SRR A
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WOGEEE, N2 55 BT IO BEAA
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K A RRARNE SRS, M TaKaRa i
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AR HE AT P4 BRI, K A DU BT AR 1 CT (B

2P AR, H, VEGFR=2 519
KA. FiiF5-GGACAGCA TCACCAGCAGTCA-3,
T % 5'-TGAGATGCTCCAAGGTCAGGAA-3"; GAP-
DH ANZ, HaI¥WFsh. LiiF 5 -GGCACAGT-
CAAGGCTGAGAATG-3R, F i 5'-ATGGTGGTGAAG
ACG CCAGTA-3',
1.4 Siit=eaba

KA SPSS 17. 0 et A xf s B g #1740 1t
SR, HAIHERILL (v xs) RN, ZFEAN
FLAR AR R Jr 225007, 4LIA] HLde R ] SNK-q
5, ¥ P<0.05 AEREAGITFE L,
2 H#R
2.1 VEGFR-2 % H#ikKF

RIS 3. 7. 14 R, &5 HA KRB
M VEGFR-2 H A KKK TR B, P>
0.05, Z2R LHIt¥=E X, XA, A4,
MEBOZH J W &2 3 4l KRB 4l 21 VEGFR-2 A
TR AL B, P <0.05, 2REAS
P S, HrR R4 . MEBO 2H % U142 3% 2H K R
Bl 2% VEGFR-2 R A KB 2G5
FRARA R B, iR AR 2 D) S g ik 34 (1, K
1-2),

B AL IS5 3 K, 454K B Ik 61 i 41 27
1 VEGFR-2 FR AR IA KX L, 25 A4 > AT
2 =MEBO 41 = XJ B4 > BERULL, 45 21 2 1] PR R X
Fo, BRXTHRZL . MEBO 41 K D1 & U 20 41 [a] 95 7 X
b, P>0.05, 2R L4 H50E XAN, HAKHHA
BT, P <0.05, ZREASIT¥E Y,
B AL HR G55 7 K, 4% 4 K KU Ik 501 i 2 41
VEGFR-2 & [ Rk KX, WE B4 = MEBO
ZH > NIRZH > 25 (4 > BERUAL, 4% 20 41 8] R 9 X
Fe, BRXTREZ] . MEBO 4 f D1 & 3% 40 2 [a) 7 7 %)
Fb, P>0.05, 2% G0 o, HAaKHHA
PR, P <0.05, Z%HA5%H¥E Y,
B AL 14 K, 4520 K S Ik 5581 T 4H 41
VEGFR-2 & [ 3R ik KX Lk, D& B4l = MEBO
2 =X = 25 (2l > BRI, 4% 2 20 B] PR 1 X
b, BRECRIZ 525 4, BB 5 MEBO 4 X)L,
P¥<0.05, ZRAFGIHE N, Hagdd
EPIPIXT L, P34 >0.05, 2R HHFE X (%
1, Bl1-2),
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K1 BRAXBREKSCIEEAL S VEGFR-2 EARIAZKEIFLL (x +5)

Table 1 Comparison of expression level of protein VEGFR-2 in the wounds and skin of rats in different groups (x *s)

F 1] £
285 il Time F {8 PAH
Group Number of cases 3R TR 14 K F value P value
Day 3 Day 7 Day 14
4
N!EBO Al 6 1.55 0. 03bch 2.57 +0. 172 1.85 +0. 082t 139. 63 0. 000
MEBO group
I 4 34
)\,E(ﬁ'ﬂ 6 1.54 0. 11bef 2.59 +0. 122M 1.88 +0. 132 119. 05 0. 000
BFGF group
i I 4]
e 6 0.65 +0. 15bcdegh 1.50 £0. 04acdegh 171 £0. 132bdh 138.31 0. 000
Model group
i HEY
HHRAL 6 1.41 £0. 08Pch 2.50 +0. 352M 1. 86 0. 08P 39.72 0. 000
Control group
2314
o AL 6 1.91 £0. 05dfe 1. 87 £0. 08 defe 1.90 +0. 041 0.04 0.9637
Blank group
‘F & - 26. 45 42.07 3.52 - -
F value
P - 0. 000 0. 000 0. 0208 - -
P value

I HARRBEKRIAHAIL H VEGFR-2 B ARBACFANXT L, K553 Rxfk, *P<0.05, 25 EA5T2E Y, 557 KX
I, "P<0.05, Z2RHAGHERY; 5814 KL, P <0.05, ZRHAAGIEEL, SRR KR AIRIHLT VEGFR-2 13k K
AL, Ho 5 MEBO 41Xk, ‘P <0.05, 225 HAGEER L SIRAXIL, P <0.05, 2R HASIFERE L, SHBAXLT,
'P<0.05, ZRAAGIHEREN, SXBAX I, P <0.05, ZREAGEITFEL SEAMAXLL, "P<0.05, ZRHAGT¥EL

Note: Expression level of protein VEGFR-2 in wounds or skin of rats was compared in each group and the comparison with day 3 showed statistically
significant difference (*P <0.05) ; comparison with day 7 showed statistically significant difference ("P <0.05) and comparison with day 14 showed sta-
tistically significant difference (°P <0.05). Expression level of protein VEGFR-2 in wounds or skin was compared among different groups. Comparison
with MEBO group showed statistically significant difference (P <0.035) ; comparison with BFGF group showed statistically significant difference (¢P <
0.05) ; comparison with model group showed statistically significant difference (P <0.05); comparison with control group showed statistically significant

difference (8P <0.05) ; comparison with blank group showed statistically significant difference ("P <0.05)
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Fig. 1  Gray value histogram of bands of VEGFR-2 protein in rats’ wounds and skin of different groups
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Fig. 2 Photos of protein bands of VEGFR-2 in rats’ wounds and skin of different groups
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2.2 VEGFR-2 mRNA #ik/K¥

BIEAL G5 3. 7. 14 K, 25 4R Bk
HZ41h VEGFR-2 mRNA Eik/KFIGH B A, P>
0.05, ZR L&t X; X4, &4,
MEBO 41 F U1 &2 ¥ 2H K B A1 T 244 21 b VEGFR-2
mRNAR A KPR 3, P <0.05, 257
HAGFE L, Hpx R4, MEBO 41 & D& o
ZH R BRI T 2H 21 VEGFR-2 mRNA 31k /K1 5
JeTt i Jo A A R A, RS AR 2 D) 5 R Y E
(%2).

BIHALBRSEE 3 K, 4520 K U ik el ] i 41 21
H1 VEGFR-2 mRNA Rik/KFXFLG, XFRAZ > D&
BR4 > MEBO 41 > 25 A 4H > iR ZH | 4% 20 41 (8] 79 7
TG, B MEBO 415 DU eH | BORZH s 4

EXFEL, P>0.05, ZR TG E X, Hak
HAMPFXTL, P <0.05, ZFEAL¥E
SC; QAN ERIS AR 7 R, A AR B IR 0 Th 4 2
1 VEGFR-2 mRNA FiEAKFXFE, X R4L > W&
BR4 = MEBO 41 > MR > 25 (i, 45 2H 40 1R 9 7
P, BRESRIZL 525 H4ixT b, P >0.05, 57T
Gt AN, RS HAR PR, P <
0.05, ZREASI#EL; QIHAHES 14 X,
A L0 R BB R B 1T 4 40 VEGFR-2 mRNA 3k
KX, W B4 = MEBO 41 > B A4 > X R
H>a 1Y, B MEBO A5 N EFHAXFLIL, P>
0.05, ZF G273 XN, HAK AR PP
tb, P¥<0.05, 2R BASIT¥E X (F2,
K3),

R2 BAXBREEIMEAL S VEGFR-2 mRNA FRIiEKTEXFEL (x +5)

Table 2 Comparison of expression level of VEGFR-2 mRNA in rats’ wounds and skin of different groups (x +s)

RF i) A
5 filE Time FAH P
Group Number of cases 3R EYEN 14K F value P value
Day 3 Day 7 Day 14
4 . .
MEBO 21 6 2.16 £0. 03bcfeh 7.43 £0. 302cefeh 3.05 £0. 182hfeh 1161.79 0. 000
MEBO group
I 42 34
AR prdl 6 2.05 +0. 35bcfeh 7.97 £0. 192cdigh 3. 12 +0. 392beh 576.57 0. 000
MEBO group
i1 4]
o 6 0. 87 +0. 04bedes 1.29 +0. 228¢des 2.57 +0. 28abdesh 109. 93 0. 000
Model group
apils¥4
i 6 2.84 x0. 22bcdefh 8. 60 = 0. 302cdeM 1. 46 0. 0gabdeth 1783. 04 0. 000
Control group
IS 1 1 1
deg deg defg _ -
Blank group 6 1 1 1
F - 120. 13 1619. 57 102. 64 - -
F value
P - 0. 000 0. 000 0. 000 - -
P value

T AURBBIRE I A4 VEGFR-2 mRNA REACFA N, Hrp 5883 KX, *P<0.05, ZRBASI¥EY; %7 X
X, PP <0.05, ZSRRAGEIFREL; 5514 R, ©P<0.05, ZFAAGIERL, #AKRBEKKAITHAHLT VEGFR-2 mRNA %
KA, Hrh MEBO XL, 'P<0.05, 25 BAGITEE L SNEFHXIL, P<0.05, ZFAARITEREL; SHEH
X, 'P<0.05, Z2REAGIFRL,; SHBAXL, P <0.05, Z2RAAGIFFEN; SEAMAME, "P<0.05, ZRAALEIHERY

Note ; Expression level of VEGFR-2 mRNA in rats’ wounds or skin of the same group was compared, and the comparison with day 3 showed statisti-
cally significant difference (*P <0.05) ; comparison with day 7 showed statistically significant difference ("P <0.05) ; comparison with day 14 showed
statistically significant difference (“P <0.05). Expression level of VEGFR-2 mRNA in rats’ wounds and skin of different groups was compared. Compari-
son with MEBO group showed statistically significant difference (‘P <0.05); comparison with BFGF group showed statistically significant difference
(°P <0.05); comparison with model group showed statistically significant difference (‘P <0.05); comparison with control group showed statistically
significant difference (#P <0.05) ; comparison with blank group showed statistically significant difference ("P <0.05)

3 it
M WA F (vascular endothelial growth

Zhfie' " VEGF fER% 5145 N K 40 a2 14 gk
TR SEvEgs G, AR o 155 P B 40 T kA7 0 2

factor, VEGF) XFRIMLE B EF T (vascular permea-
bility factor, VPF), & HHij & 3 AE 4% 50 M A8 N B2
YA AR Y AR H e B — g R -, Bk
BN, RO A A B, B R a4 3 3

wag, IR EImAE ", HEr, A
[0 A8 N B 40 B A2 /K 2 #F VEGFR-1, VEGFR-2,
VEGFR-3, H VEGFR-2 & VEGF (%) &£ I fE %
&, EBAE TS N A, BA N I
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Fig.3  Comparison of expression level of VEGFR-2 mRNA in rats’ wounds and skin of different groups
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VEGFR-2 mRNA ARV 284k, DU — 20 4
5% VEGFR-2 1E 1% M xfE A & 6 1H & 2 i VE R BLEE,
#5785 MEBT/MEBO fie #H8 PEXE & B B 42 i 43
Iy F2ERL

W s R Eon, QG 3, 7, 14 K,
2% 2R B Bk 4 40 VEGFR-2 % 1 K VEGFR-2
mRNA FAKEHTE WAL, P ¥ >0.05, 5%
TGt 3 MR | A4 . MEBO 2H J2 L
ST KRB 420 h VEGFR-2 % 4 &% VEGFR-2
mRNA FIAACFAL B, P34 <0.05, 257
BAG 4=, KXt R4, MEBO 41 &% Il &5
2K BB 4 4 VEGFR-2 % A & VEGFR-2
mRNA TR KE 1 52 e T i Jo BEAR A e 34, s 7Y
MR s HIERHETEEN, S HARBH T
KA A EE, H 7 BRI S h IR B IRl 2L, T
I, ZK4H 4 VEGFR-2 # 4 M VEGFR-2 mRNA
IR TCHIR AR ME T VEGE 1845 N Bz 4 it
BB F2 B RSE AL VEGFR-2 SEaL gt 84y i
il B E i VEGFR-2 A9 Tyr801 5% KL ik
b, AkmiEes i — AL A A (endothelial ni-
tric oxide synthase, eNOS) 7% NO SZPimy "),
U, KBk Z s, PUA B 2 A 38 v SO0
VEGFR-2, DIME#EFr Az S m A, lovt B | A
RIZH . MEBO 41 Fi Dl & ¥ 40 K BA 1wl 4 48
VEGFR-27E 4 M VEGFR-2 mRNA ) 55 ik /K S 1 &

R EFRIRAS, BRSPS 3. 7. 14 X, MEBO 4
KA AL VEGFR-2 # 1 #1 VEGFR-2 mRNA
FIRAKT-H i THARILL, P <0.05, Z2RHEHA%
TH2EE S, R MEBO 1] A3 000 12 A B i 2
ZIF A VEGFR-2, &% VEGFR-2 & 1 fl VEGFR-2
mRNA (R IK7K -, BEE G IT B E A, X R
4. MEBOZH S U5 5 20 K B g i @, oS
B4 VEGFR-2 # 1 & VEGFR-2 mRNA 3%
AP R, AR 20 R BRB T A 48 e A &
B, AT DAEREK AR ANEGA Y, B T
A, BOLAE L0 VEGFR-2 & K VEGFR-
2 mRNA WRIBKPIRLAE T IR

Zi L FriR, VEGFR-2 7E 6 1H & A o 72 v & #
EAE/INER], Hovm KBRS AT i 3 14 P
Yupg A, S SR AR, A A A T
MEBO A] {2 3 g xfEdr &l m 2 VEGFR-2
(I ZRIRAK, DI S A4S P9 B 4 s 2F 75 A0
T A B, AN &5, (EARE RS, ME-
BO &M e A B 414U VEGFR-2 AUk K
ST RE H & MEBT/MEBO {2 718 14 X i A 1l A
PPLHlZ —, 2EEAHMaaiis, ULAHY
VEGF #HC 1Y 22 5 AR FHALEIA 75 i2F — 2B IR A
FHRVT
52 3Tk
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