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R % 25 Jeg s o LR B b o Y2 KB s S PR A1~ . VEGF S8 b i
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RBE B A & B35 5 R 348 fom 2 (DF) &3 s i XM B -F % A R 4 K BT (VEGF) &AL B ¥ Ae ) & 28 4% B-catenin
RK0Ha, § AN R DF B2 0908 7 22 R 8, ik 2017 52 4 A £ 2019 5 12 A T RR#2157469 90 4] DF &%
PINB R, He BRI AUAZ 3T 345 3 0 LR AL B s FRZL & 45 4], < PR AE 5256 §i R R 5| (NPWT) 38 77 , WLES 28 ) F NPWT 6 77 69 4
B 38 M B F G 9T LB R I AT JE A @ E AR OB T B R R A K B (VEGF) KPR 2 8 e 4 d 20 27 B-catenin &
BB I R ST B R AT R\ @AY T AT, EILE Y T3 P<0.05). 7697 J& WL L0 % % 8 4 ofn.
Ha mpA-FE -1(IL-1) B A 8 3R 58 B F -a( INF-o ) 3 4& F 74 57 97, 7 VEGF K -F & T8 57 77(34) P<<0.05); & 77 J& WL 5S40 ko 3
IL-1 & TNF-q ¥4&F 2+ 8820, % VEGF AK-F & TR 28(34 P<0.05), 3495 /5 LKL B st B840 75 — 85 (MDA ) R -FA& T 24 557 47, ™
AN B ALEE(SOD ) K -F & F & 75 77 (34 P<0.05); 7% 55 J& WL A 20 MDA K -F A& F - B8 48, % SOD K -F & F (3 p<
0.05), 777 & MAR LB 3 PR L4 i 2418 B-catenin F A K-F 3 & T4 77 97, AL T RA (¥ P<0.05), &ik: i A
R AR DF &4 el @mad, B e A A T FEe A KRBT RF REBEEAEEE S, L 224 AHE TS LA @R
VEGF . B-catenin & & F % .
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ABSTRACT Objective: To study the effect of local application of insulin on the expression of serum inflammatory factors, VEGF,
oxidative stress and -catenin in diabetic foot (DF), so as to provide theoretical basis for the treatment of DF. Methods: 90 patients with
DF who were treated in our hospital from April 2017 to December 2019 were included in the study. According to the random envelope
method, they were divided into observation group and control group with 45 cases each. The control group was treated with NPWT,
while the observation group was treated with insulin on the basis of NPWT. The changes of wound area, inflammatory factor, vascular
endothelial growth factor (VEGF), oxidative stress and 3-catenin expression in wound tissue before and after treatment were compared
between the two groups. Results: After treatment, the wound area in the observation group and the control group was less than that before
treatment, and that in the observation group was less than that in the control group (all P<0.05). After treatment, the levels of IL-1 and
TNF-« in the observation group and the control group were lower than those before treatment, while the levels of VEGF were higher than
those before treatment (all P<0.05); after treatment, the levels of IL-1 and TNF-« in the observation group were lower than those in the
control group,while the levels of VEGF were higher than those in the control group (all P<0.05). After treatment, the MDA level in the
observation group and the control group was lower than that before treatment, while the SOD level was higher than that before treatment
(all P<0.05); after treatment, the MDA level in the observation group was lower than that in the control group, while the SOD level was
higher than that in the control group (all P<0.05). After treatment, the expression level of B-catenin in the wound tissue of the observation
group and the control group was higher than that before treatment, and the expression level of B-catenin in the observation group was

higher than that of the control group(P<0.05). Conclusion: Local application of insulin can promote wound healing of DF patients, reduce
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the level of serum inflammatory factors and oxidative stress. The main mechanism may be related to the up-regulation of VEGF,

B-catenin expression in wound tissue.
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H R 1 (Diabetic foot, DF ) J& Tl R _F%5 & W B #E IR
I RIEZ — , FEIGIRR AL R , 2 bR LU 2
TR A A R A KM ISR A, W] B R R R AR, X R
FE0 HE AR TG LR T ARS8 A R R B s i ), AT
FH R AL HE DF 8E Q@A a7 TR LN E
H o 1E 5] (negative-pressure wound therapy, NPWT ) S H f{ij
[ A AR )z 1 —F i 2 6 A, TR IR L) e iis
BT ARAE A T B o B AH CHRGEIESE ), NPWT 477 ] 38
SRR B T MG FEE AR, (e DF BEMEImE G . 2R,
Rt AATTAE TG 7K (R RN T i DA ft B R Y E 25 b, Bl
B NPWT YT RUR E AR TCILTH R BE K, FER—FE R
FHARLRIRIT T 2 AR (RS o BB ST AT SR A SCRI 5 1 AN
TR BORB 2 (535 4 09, e 5 2% 1) Jmy B8 I A ) -0 11
T ERAL AR TR A G o ST, A Sl A FE I 8 3R
N X DF B3 I35 st R 7 . AR A QI TR 414 VEGF
B-catenin FRIKk AN, & A R JRFRIHE 5 % 8 FHIGYT DF 1R
BERLSARIE , T HABA LT e R FIBLE], SUVELL T HE .

1 MRE5F*%

1.1 —fg s

2017 4 4 H~2019 4 12 A FKBellifny 90 6] DF 34
PIATHSE . PIAFRUE : ()T SZ2RE 1 5 P AR R SR PRI
grox(rbE 2 AU BRI 1A T R CRRJZ RO b i i 22 1Y) DF A
KA WIFRERESE ; (2)4F32 18 J&2 5 (3)Wagner /320350 |
~I%%. HEBRpRME : (O T B ikae 224 5 (2) & 38
Jo . IR B R R G 5 (3) TR LA L 5 A Y 35t
5 (40 VB EEBNEES R AR 5 (5) oIk IE# 38 iid
AR MBI o H MR BENLIE S0 50 OS2 Kt R
245 45 ], Hoh g2 55 25 ), 2o 20 i) 4F Y 32~78 %,
PR (51.2246.22) % 5 FE 1~6 J&, EHI TR (4.22+1.33) &,
XFHRZE 5 28 5], 2 17 48] 5 A4S 34~77 % P-4 (50.85+
6.16)% i fe 1~6 J&, FHR R (4.20+1.32) . Big B R
FARFAT L 25 7 RG24 8 X (P>0.05) 4] b, FrE %
S = B o S T e O i o 07 o e S S L (e s
B4,
1.2 HRF*

(VAT I = 6 R St NPWT 3897, 1 56 & 1941
H T LSRG AR RE, VIR AR R SELH ZURI B IR BE IR 21
Wi i R FH A R KO 6 I 264 SRS 55, i i AR 40 B e 1 10 32
PEORE, 4 4 [ 8 ORI S Bk o 3 a2 R S B R Bt AT
Fi R IRSE R A RIS 35, Kk -50~-60kPa,
AR L U F NPWT 777 A FERE 3% RS RI6)T . 7Rl

BRI RFEH L BN RFRET A UG, AR R A6 i
NIBEEZFES 3U 5 5 mL A ER KRG, SEiie) AR
B LR T 2 S, Ak 4% IR 1010 mL i He il
I 2 DA B A BEER K 100 mL, % 67 R 7 |55 S5 =) 3 o e
PIH AT 14d 193RYT, TRIT A E XS [ &7 LIYF
B, A1 58 ORI AN T A3 2, R AN A G (2) i 2 E
FLUR M N AR A F (Vascular endothelial growth factor,
VEGF )7KPAEI - 43 5 TR ET 1d PLKGRYT 14d J5RENTA
AN s ME TR I, LA ARG e e W B A I 1 A 2R -1
(interleukin-1,1L-1) B IR FE KT -o( Tumor necrosis factor-o,
TNF-o) LA N2 VEGF 7K, AR E AR 0 G 300 45 58 1, A
KR & A R A YRR BR A R . (3) ARG
FEFRAG I« = BEAEFR A4S TN [ (Malondialdehyde , MDA ) I M
A ALY B AL B ( Superoxide dismutase, SOD ), H:H+ SOD D) #
WEERS S AL BAG TN , MDA D) L A B4 b 22 Ry Rl A G355
el U AR Y TR TSR A DGR A ) &
BIEmL. (4)B-catenin FIAKCPAGN 4351 TIASTHTLASIRIT
14 d JE R ETA Z A Q42! 4 mmx2 mmx2 mm, L) 10%
P e o1 A L B K B W, SRR D 4 wom ARSI o
R R 3%t S A P Bl M s P N R M S Ak it , L2
TR AT R SR BB S A THU B S . T
BAT B-catenin HTIA, HUETE 4'C A FIFFER LA Tris 2%
MK BRI R OF T SRR N IR R bR e i —h [F) R
H 30 min, JEMHUR A A ALY B AR ICBE SR BUAE W R R
B 30 min, FFEIRIE R 37°C . ML Guyse sy R 2 )5 3,3, -
TAEEBOR N, B ZEROK AL RS ARG Q) Fr, hie
B, BB BETITAS UL K — R BK , T AR AT 4% 5
MBS T, B-catenin IR AU TIY: B-catenin Kk =
YR EETES + PR 43 LUiTP4) o G ARz 0~3 43, 430l
X TCg g, R A BRI AV E 4 Lk 0~4
Ay, Nt <5%,5%~25%,26%~50%,51~75%,>75%,
FRAT VT3 R BE 2 44 i AF SO BERHEE IR FH XS 58 1
1.3 WZRAEHR

PR LIRS B T T AR L A M R A A EORT 6 T
4121 B-catenin FIKAFLIENL. BN, X HEPIALIAY T AT S VEGF
K-
1.4 SritF4hiE

fEr B SPSS 22.0 R AF58 BB I 73BT, THE T i Bl i
TNIEAT Y% (o) SEB, HLAT S0 o2 B t K, B P<0.05 S22 5
Aot FE L

2 R

2.1 WALEERELIER TN
TEIT e WA Roxt B T T AR D TR 7 T, HOWLSEAE
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X IRA (3 P<<0.05), W3& 1.
* 1 WANEERELFERIEN (cm’, xs5)
Table 1 Evaluation of the changes of wound area in the two groups(cm?®, s )
Groups n Before treatment After treatment t P
Observation group 45 4.35+1.38 1.32+0.68™ 13.212 0.000
Control group 45 4.61+1.29 2.38+0.91* 9.476 0.000
t - 0.923 6.259 - -
P - 0.358 0.000 - -
Note: compared with before treatment, “P < 0.05; Compared with the control group, *P < 0.05
i VEGF 7K-F-i T XA (3

IL-1 Jz TNF-o 3% TXF R4,

MR M F R MEEF R VEGF K E3FEE
P<<0.05), W3 2,

/H Il 375 TL-1 2 TNF-o 4K FI897
Dﬁ)ﬁx}bﬂ—\éﬂm(ﬁ

BITRIE
(nf“FXJu/T\éE&XTHﬁé
T, M VEGF K= FRIT RT3 P<0.05);3h
R 2 BT RIE M AN E 2 B F K VEGF K EXF b (x5 )

Table 2 Comparison of serum inflammatory factors and VEGF levels between the two groups before and after treatment( x+s )
TNF-a(ng/L) VEGF(pg/mL)

IL-1(ng/L)

After treatment  Before treatment ~ After treatment

Groups n
Before treatment ~ After treatment ~ Before treatment
Observation group 45 13.20+0.66 6.12+0.31"* 11.82+1.35 5.69+1.23* 87.05+6.55 159.72+8.85"
Control group 45 13.26+0.68 9.24+0.41* 11.69+1.42 9.27+2.10* 88.14+6.47 133.45+7.68"
t - 0.425 40.719 0.445 9.868 0.794 15.039
P - 0.672 0.000 0.657 0.000 0.429 0.000

Note: compared with before treatment, “P < 0.05; Compared with the control group,*P < 0.05

KA TR T (3 P<<0.05) ;53577 5 W41 MDA /KK T

EEEER=RANE- it e S SO |4

H (¥ P<0.05), L3 3.

BIrEE
‘mﬂ?)ﬁi)w ZH Rk R ZH MDA KPR TIRITHT, 11 SOD X HAZH, ] SOD /K- J-4 Bt 20
& 3 RITRIE AR N B ISR EIFLE (x5 )
Table 3 Comparison of oxidative stress indexes between the two groups before and after treatment( x+s )
MDA (mol/L) SOD(mU/mL)
Groups n
Before treatment After treatment Before treatment After treatment
Observation group 45 32.15+2.39 20.72+1.82" 65.77+7.25 84.33£7.51"
Control group 45 32.20+2.41 26.82+2.10° 65.82+7.31 75.86+6.28"
t - 0.099 14.725 0.033 5.804
0.922 0.000 0.974 0.000

P

Note: compared with before treatment, “P<0.05; Compared with the control group,*P<0.05

TIRITAT, SR & T B 2H (1 P<0.05), W3 4.

2.4 BITAIE AL EALR B-catenin RiXxKFITLE
RYTJE LSS 2H B Xk B EH B 1T 2H 21 B-catenin 3k /K2
R 4R HIEAALIEALR B-catenin FiAKFIFLE (vs)
Table 4 Comparison of the expression of B-catenin between the two groups before and after treatment( x=+s )

Groups n Before the treatment After treatment t P
Observation group 45 2.42+0.55 4.88+1.12% 13.225 0.000
Control group 45 2.37+0.56 3.90+0.94* 9.380 0.000

t - 0.427 4.496 - -

0.670 0.000 - -

P

Note: compared with before treatment, “P<0.05; Compared with the control group,*P<0.05.
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REFEIG R 4% DF B IR 7 2220 NPWT Ry 32, HoaT
PSR A G, IR/ B T 433 L I R AE 5 9% NPWT
AR —E B RI TR, AR E AR T I AT H 25 B i i BT
R4 TR, b, S — B AR T KR
AR LRI G M IGS . B AR A SC ST Y H 28R A
RO AR 2 125 R PUE NPWT 597 03 Rt 1 1N R e 5
AIASTE R W RROR , AT R B O D &, T
i FNF 0 5 0E N LA T A it B SR, i — 2B (i it 11 etk
RO AL G ELES B ] R 3R B T 4 MG 5 (R A
FH, BN AT 05 0 _E AR UE T b R A0 AR AR C A RS
T, NPWT KSR i 2 i A HLES 6, T REZE(R B 1w 1)
ZEWAAE D T AT — B R AR T AR VE L v A7 —
FEMFL AR ETERTT NPWT Ja 77 (06l 0 S %
Xf DF (835, M5 RAEP F 45 4 B AR P F VEGE SR
BRI ZH 2N B-catenin FIKFEM, LLBAT0EE S 2 a8 H
X} DF 8 BT75L, IFHE vl Be i /e FBLE] .

AWFFREE R LI, IGY7 5 AL okt B2 6] i i AR /0
JRITH, HOWER /D F 4] B, SR AE NPWT JAY7 i 360 1
KRR R R AR A A T R E A A TR A . RN AT RE
R ZEAN B T B AV A R LA O O LR
PRLRZ A A B 3 i A AR T, e i o A EA — 2 R A
FRUCS, [RIE %k R RS IR 2R A R T R A Y i 2
e P YA i PR K- , 4T F NPWT 4% Bip ) H AN 4
TRHEANE AT, SR, 2R AP SRS R, R Rk
4 NPWT IBY7 4 J&J5 , DF 535 1)) 1 i AR S5 22 T A58 00
SRR FEOZ2E R AT REIR R AT ST A BT G A
WA WU RE Sy AT L) R 48 T B R LBE 558 , 2k T ik
TRIMME G, WM, AT 5 VSR IS R M UK T R
WA e TR R, SRR B VT e A T IR 5 2 R s g A R T st
97 1T () SREFE I, TR 2 1k PR 1 3 /KOS 1 R e, 55
Hh VRIS WMELLE MDA LK SOD 7K - A2 BE AL T X iR 4,
AN S RIS NPWT 3897, n] B 25084 DF B 14 R i s
TR, WA H TR R 5 NPWT [, A B T B IR 8UR
TR BRI B o] 5 30T 937 SR, V5 B Iy , DT Ay 3z Bk
1) B A B A ) S5, e S A I R B R B2, AR
SCEERE R T R RECE NPWT 797 DF, 7E42 S A1 41 41
B-catenin F ik AKCEJ7 TR OL TR 4E NPWT 797, $R/R W0
A G977 O F DF A4 25 20 AL &I AT 68 A _L 78 ) 1
ZH 4 B-catenin FiKAG K, SrHT A, B-catenin J& T2 U)EeE M
iz — R A A L R A P YA B B T, S
S UM AR, W A T A A AL
SRR AR FE Wt (555 il 5 G EAE A R T
YA JE T T A SR R E TSR IR 2 —, i35 Wt

5 3 A AR R 3R R T IR S LA B Ak, 2P AR B IE
B AR R E BRI, Horh NPWT BESRE R R
IS 7 PR 3 A A PR I 5 3R A2 A, DA 3R Ui PIBK/Akt

HS A L, 2P AR SR K B-catenin 2K BRI
B-catenin £ (R S ANAAZ I 54 S RES T IEAHSC R AR EL,

Ak bR An RIS RO A AL E T R ARG EE Sk TR

Je MG RG2S VEGF 7KF34 08 iRy 7T, BSR4

ToxF B S G SR AN BRI 3R, AT R ] S

Ji, ARTFERARIAE N5 XF AR A IR A I RE Ty, ik — 20 3L

VEGF #)RI5KFTHH
2 L i, NPWT B[R 5% 28 SRy 0 e — @ R LA

Pt DF JA IR A, (5] ] Jc 0 2 Jmy B A A S 1y A L 4

AR NE , HA FAILH AT e -5 A i 2121 VEGF | B-catenin
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