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Effects of topical application of insulin on the wound healing in scalded rats LIU Yan , ZHANG Xiong ,
ZHANG Zhi , FANG Pei-yao , XU Wei-shi. Department of Butns , Ruijin Hospital , Shanghai Second Medical
University , Shanghai 200025 , P. R. China

[ Abstract] Objective To investigate the effects of topical application of small dose of insulin on the
wound healing of the scalded rats, so as to explore its mechanism. Methods The rats employed in the
study were subjected to deep partial thickness burn and were divided into group A (with subcutaneous injec-

tion of isotonic saline into the rat wounds as control) , B and C ( with subcutaneous injection of 0.1 U and 1 U

insulin in the rat wounds respectively) and D ( with subcutaneous injection of 0.1 U insulin in the rat abdo-

men as control) . The wound healing time and wound healing rate were assessed every other day after 3 post-
burn days ( PBDs). The histological changes of the wounds after injection were examined, the changes in the
cell cycle of epidermal cells in the wound were analyzed by flow-cytometry, and blood glucose concentration
of each group was determined. Results The wound healing time in group B(18.36 +4.12 d) was signifi-
cantly shorter than that in other groups(A:24.57 +5.19d, C: 21.46 £+2.97d , D:24.50+1.05d, P <

0.01). The wound healing rate of the rats in group B in 5,9,11,13,15,17 and 19 PBD was obviously high-

er than that in group A, and was markedly higher than that in group C on 17 PBD( P <0.05 -0.01). The

epithelial layer was thinner with less epidermal nails but much more fibroblasts in epidermal layer in group

A, while the epithelial layer was thicker with abundant epidermal nails in group B and C with many fibro-

blasts in the dermis. The amount of cells in S phase at 4 PBD in group B was dramatically higher than that in

group A, and cells in G2M phase at 4 =5 PBD in group B was also higher than that in group A and C( P <

0.05-0.01). The blood level of glucose in group A and B fluctuated between 3.42 to 4. 62 mmol/L at 24

PBH, while that in group C and D decreased obviously 1 hour after injection( P <0.01) ,but gradually re-

turned to normal 4 hours after injection. Conclusion Local injection of small dose of insulin may acceler-

ate burn wound healing due to its role in promoting the proliferation and division of the repairing cells.
[Key words] Burn; Insulin; Wound healing; Cells cycle; Glucose
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Fig I The wound healing percentage of the scalded rats in

the 3 groups at different time points
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Tab 1 The changes in the percentage of cells in S and G2-M phase among the epidermal cells at the edge of wound in
A, B and C groups at different time points{ % , x = s )

- S G HR) (d)
2 : 3 4 5 6 10 14

A4 6

S# 24.67 £12.84 28.21:7.32 25.63+£9.37 34.69:7.45% 41.25:24.62 42.4623.07 21.65:12.90

G2-M#i 0.48 £0.35 0.340.25 0.70£0.50% 0.16:0.094% 0.49 £0.29 0.83+0.48 0.42+0.24
B 6

S 25.99+10.86 24.39 +8.71 39.50+£12.7°433.59£12.26 40.38 £+29.40 36.81 x15.22 19.94:7.88

G2-M#i 0.43 £0.41 0.42 £0.31 1.38 +0.60 0.76 £0.34 0.62 +0.19 0.80 +0.81 0.51£0.19
CH 6

S 27.03 £9.56 21.48 +8.40 31.91£8.61% 35.07 £+13.69 42.59:28.09 39.52:15.32 18.28:6.21

G2-M # 0.44 £0.24 0.35 +£0.37 0.52£0.53% 0.13£0.29%% 0.54+0.39 0.86 +0.68 0.51 £0.20

FBAS AHRBIFHE, « P <0.05;BCHBGFAIdE53d B ALNGESd 54 dHE, AP <0.05; 5 BAREIHRLE, AP <

0.05,AA P <0.01
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