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Evaluation of the effectiveness of topical insulin in the treatment of
burn wounds in diabetic patients
YANG Meng, LI Cui-kun, XUE Xin, WEI Wei, XING Liang, FENG Jian-ke
(Department of Burn and Plastic Surgery, the First Hospital of Hebei Medical University »
Hebei Province, Shijiazhuang 050031, China)

[Abstract]  Objective  To investigate the application value of topical insulin in the
treatment of burn wounds in diabetic patients, and to provide a new idea for the treatment of
burn wounds in diabetic patients. Methods One hundred and four diabetic patients with burn
wounds treated in our hospital were selected and divided into two groups by random number table
method, with 52 patients in each group. The control group was treated with conventional burn
dressing change, and the treatment group was given 0.01 U/L normal insulin solution evenly

sprayed on the wound surface on the basis of the control group, and the dressing was changed
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once a day until the burn wounds healed. The wound healing and infection control of the two
groups were observed, and the scar growth after the wound healing at 1, 3 and 6 months after the
injury, the blood perfusion value (PV) of the wound surface at the time of admission and at 14
and 28 d after the injury, the inflammatory factors [ high-sensitivity C-reactive protein (hs-CRP),
interleukin-6 (IL-6), tumor necrosis factor-a ( TNF-a), interleukin-1 (IL-1)], pro-healing
factors [ vascular epithelial growth factor (VEGF), epidermal growth factor (EGF), basic
fibroblast growth factor (bFGF), platelet derived growth factor (PDGF)] levels and adverse
effects were compared between the two groups. Results The wound healing rate within 28 d after
injury in the treatment group was significantly higher than that in the control group (P<C0.05).
Comparison of wound infection control between two groups showed that the control rate within
10 d after wound infection in the treatment group was significantly higher than that in the control
group (P<C0.05). At 1 month, 3 months, and 6 months after injury, the degree of scar
hyperplasia following wound healing in the treatment group was milder than that in the control
group (P<C0.05). The PI values of wound surface in both groups showed an increasing trend
over time, and the treatment group showed a more significant increasing trend. There was a
significant difference in the interaction between groups, time points, and time points between
groups (P<C0.05). The levels of serum hs-CRP, IL-6, TNF-a, and IL-1 in both groups all
showed a trend of first increasing and then decreasing over time, and the trend of change in the
treatment group was relatively gentle; there was a significant difference in the interaction
between groups, time points and time points between groups (P<C0.05). The levels of serum
VEGF, EGF, bFGF, and PDGF all showed an increasing trend over time, and the treatment
group showed a more significant increasing trend; there was a significant difference in the
interaction between groups, time points and time points between groups (P<C0. 05). Both groups
did not experience any allergic reactions or hypoglycemia. Conclusion Topical insulin in the
treatment of burn wounds in diabetic patients can promote neovascularization, improve blood
circulation, inhibit the expression of inflammatory factors, effectively promote wound healing,
reduce scar formation, and improve wound repair effect, with high safety.

[Key words] burns; diabetes mellitus; insulin
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Table 1 General information
(n=52)
i 5 B ED AR e i R A (BRSO [LEEiR VAL AVACIE®) S5 493 T AR Yl B 9 A
TR ke (rds.#) BRI KB (oo KT RESH P BB (%) (e tsi AR
BT 32 20 55.3744.38 13 28 11 22.63+£1.47 6 3 34 9 21.75+4.16 6.84+2.11
X AR 2] 28 24 56.14+5.02 15 23 14 23.06+1.50 4 5 33 10 22.18+4.33 7.0342.54
X2/t {8 0.156 0.833 0.993 1.476 0.967 0.516 0.415
P 0.407 0.407 0.609 0.143 0.809 0.607 0.679
1.2 ik 2 X2 7l v L 0w A DL b 100% . ) i Jak e 42 il 175 0 < AR 0 11 DR XL 48 01 1 2

TR SRR . A IRZHAE H IR YT A R4 T
2 o B e s WE AR FLE OB & TARAR 25 A IR w) L [
25 H20094208) By 2 A 8 55 A Ifd 5 16 7 2 T XF
FRZLSEA T L4 0.01 U/L T4 i i 2 1 i it A
WA D i 25 A B2 F L 25 MESE S20153001 ]
SJmE T, 2 IO LA FL 2 1 %k /d,
HEQ M AG . B H 2R 20 e . Q)
TSR AL .

1.3 SEmEMNITE TARN . E 14 d 5
28 d RAEBFEHIKIN 5 mL, B 10 min 4> B LT .
SR FH it B0 4 2 W RO 2 A6z I R fgc C B i 2 H1 Chigh
sensitivity C-reactive protein, hssCRP) . H 28 Jitl 4}
# 6 (interleukin-6, IL-6) . & #R %L A F « (tumor
necrosis factor-a, TNF-a). H 40 8 /& £ 1
(interleukin-1,TL-1) /K F-, 150 £ W B 4650 IR R
Y TARRIB A A BR 2 W) o SR A 2% 2 0 vk ARG TN Ifi 785 1.
BN A K R F (vascular epithelial growth factor,
VEGF) | % &/ K A F (epidermal growth factor,
EGF) 0 1 1 25 4 240 il A= K I+ (basic fibroblast
growth factor, bFGF ), Ifil /Iy # 77 4 4 K W+
(platelet derived growth factor, PDGF) 7K -, i 51|
& AR W AR B A R A .
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A LL i A A S Y i R B T 0 4 K 5 FH
PO IE A5 3 da7 d.10 d B i s e
il %, QB TH A A IR B AR N B0 . AR R R R AR R R
H#£U (vancouver scar scale, VSS) X g I 7% | J&
JE ZRAKBE MRS 4 A I D 4 A8 bR R AT A A PR
i 6530 15 43 R BE.0~5 43 BE . 6~10 435
.11 ~15 43, @ QY i % & (perfusion
value, PU) A : 2R I £ 3 i 1 3 9 70 A% A0 = A
Beit K dii)m 14 d.28 d e 2j iy PU {8, S IR 1E 23~
30 °C L, BOIEARIC ) m 3 AN FHALAE A UL A5, 43 5
PL3 AWM A ot X BLAR 5 em B BB 9 [ #E 47
IV G 53 AT, BOF BEAE A B AH A PU (. ©
RIEH FIKF :hs-CRP,IL-6 ., TNF-o,1L-1, ©1fE
& 48%5 : VEGF .EGF .bFGF ,PDGF, DA B[ %
AEL,
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Table 2 Comparison of wound healing between the two groups

(n=52, 1%, %)

21531 fiJg 14 d fiiJz 18 d fiiJg 21 d fiiJz 28 d meER
RITH 4(7.69) 14(26.92) 25(48.08) 9(17.31) 52(100.00)
xit iR 2 0(0.00) 5(9.62) 12(23.08) 15(28.85) 32(61.54)
X2 {H 24.762
P 1A <0.001
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Table 3 Comparison of wound infection control

between the two groups

(n=>52, 1%, %)

24 491 B 3d  RETd &g 10d T il R
WBIT4L 11(21.15)  18(34.62)  19(36.54)  48(92.31)
it B 44 0€0.00) 6(11.54)  12(23.08)  18(34.62)
x2 37.321
P i <20.001
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Table 4 Comparison of scar hyperplasia after wound healing between the two groups

(n =52, 0%, %)

15 tilk 14 A HiJg 3 ™~ A filg 6 4~ A

BREE g Gy BB g qRE BREE g Gl
BT 12(23.08)  33(63.46) 7(13.46) 19(36.54)  22(42.31)  11(21.15) 27(51.92)  15(28.85)  10(19.23)
xf B2l 5(9.62) 31(59.61)  16(30.77) 12(23.08)  18(34.62)  22(42.31) 15(28.85)  21(40.38)  16(30.77)
U8 2.205 2.123 2.136
P {H 0.028 0.034 0.033

24 24 PUHEL#H 2 40 PU {4 ¥KE %5 i 1A] 5 81
v R, HAR YT 4L 3G s A B L 2 21 2 A) L A
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B X (P<<0.05), 1% 5,
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Table S Comparison of PU of the wound surface
between the two groups

(n=52,x *£s)

25 2 HRAEH TAF 2 4T hs-CRP,IL-6, A AR WA B s
Ny 3 =
TNF R IUREEBARE SR e RRE L T T
My, HIR YT A A8 A A o - 22, 2 Al ] B 2L ] F i —14.392 P {H<0.001
RUE) DL KAL)« B a5 ) 22 BAE R 25 A e it o I LI F {i=31.557 P {<£0.001
B (P<<0.05), L% 6, ALIE] - I £ 18] F i =19.289 P {i<C0.001
x6 2AHAXRUEEFKFELE
Table 6 Comparison of inflammatory factors between the two groups
(n=52,x %s)
AL hs-CRP(pg/L) IL-6(ng/L)
NG HiJ5 14 d fiJs 28 d NG fiJs 14 d Yijs 28 d
BIT A 12.54+3.06 15.6743.19 7.244+2.15 14.3242.37 17.2243.09 8.37+1.45
Xf B 2H 12.49+3.55 18.12+3.25 10.1243.05 14.09+2.48 20.83+3.45 11.234+2.07
2H [ F fH=8.994 P {£<C0.001 F ff=10.154 P {E<C0.001
Fsf A5 1) F {=22.315 P {H<C0.001 F {§=27.593 P {6<C0.001
ZH ) - A ) F Al =12.487 P {<C0.001 F {§=14.952 P {<20.001
a1 TNF-a(ng/L) IL-1(ng/L)
A B fili 14 d filG 28 d A B fili 14 d fi)s 28 d
BT 7.4540.63 9.0640.97 3.1240.27 5.7240.49 8.7440.29 3.2540.17
Xif 21 7.3940.59 11.6441.25 5.6840.35 5.694-0.50 11.5740.35 4.1240.20
4 1] F {§=13.594 P {<C0.001 F {§=10.587 P {<C0.001
I 1 1] F {=126.379 P {5<C0.001 F{i=32.116 P {<C0.001
Y]« I ] F {§=15.223 P ff<0.001 Fi=15.574 P ff<0.001

26 24RAIEIEIRAKTE 2 A VEGF.EGF.,
bFGF K PDGF /K Yl 25 Bt 1) 22 B4 v e 3, B
VEIT B E e e B S, 2 2H 4H [a) | B s JE] DL Be
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0.05),WLFE7,
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Table 7 Comparison of healing promoting indexes between the two groups

(n=52,7 +s)
a3 VEGF(ng/L) EGF(ng/L)
A B it fiG 14 d i) 28 d NS fiJg 14 d i) 28 d
BRI Ul 85.346.92 138.34249.25 160.872-10.33 422.21422.83 714.28450.26 965.32458.31
pONiGE: | 86.154-7.11 115.69£8.14 135.2449.85 418.94425.96 545.7974-43.87 710.6374:49.22
2H i) F {§=15.742 P {<C0.001 F {§=14.439 P {<C0.001
i 5, ] FA§=21.779 P {<C0.001 F {f=34.552 P {<C0.001
ZH[A] - B ] F {H=12.451 P {5<C0.001 F {H=17.259 P {5<C0.001
.- bFGF(pg/L) PDGF (pg/L)
AL il 14 d i) 28 d A B it fiJi 14 d i) 28 d
BRI 4.0240.94 13.2541.33 20.4742.41 1.3940.14 4.180.37 6.27+0.12
Xt R 41 3.9841.01 8.3141.37 13.224:1.59 1.4240.25 2.524-0.32 4.434-0.20
2/ [A] F {H=11.259 P {<C0.001 F {i=10.384 P {<C0.001
i 5 ] F {§=25.374 P {£<C0.001 F {§=31.594 P {#<C0.001
ZHTE] - B ] F {=13.551 P {<C0.001 F {=14.836 P {£<C0.001
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