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ABSTRACT Objective: To investigate the effects of local application of NGF combine with insulin on wound healing with II
degree deep scald and the expression of skin stem cells markers 1 integrin and keratin 19 (K19) in diabetic rats. Methods: 60 male
Wistar rats were used in the study by intraperitoneal injection of streptozotocin (STZ). Deep partial thickness scalding was engendered on
the back of the rats after one month. Then these rats were randomly divided into B (diabetes control,n=15), C (insulin treatment, n=15), D
(NGF treatment, n=15) and E (NGF and insulin treatment,n=15)groups, and group A (nomal control,n=15) was created by normal rat of
partial thickness scalding. The wound area, wound healing rate, and express of skin stem cells markers 31 integrin and keratin 19 (K19)
immunohistochemistry staining were investigated after 3, 7, 15, and 21 day post scalding days (PSDs). Results: Compared to those in
groups A B.C and D, the wound healing rate in group E (25.33+ 2.32)% increased significantly since the 7th PSD (P<0.05). The wound
healing rate in group A C and D increased significantly compare with group B [(22.51% 1.78)% (16.68% 1.95)%,(18.29%+ 1.70)% (P<0.
05)]. The expression of B1 integrin and keratin 19 (K19) in group E increased significantly compare with other groups from 7th day till
21st day(P<0.05). Conclusion: Local application of NGF combine with Insulin could be beneficial to promote skin stem cell proliferation
and differentiation in the burn wounds of the rats with diabetes and accelerate wound healing.

Key words: Diabetes; Burn; Nerve growth factor; Insulin; Skin stem cells

Chinese Library Classification: R587.1 Document code: A

Article ID:1673-6273(2012)07-1236-05

IGFC NGF
@, (Epidermal stem
cells., ESCs) 5 .
g EGF FGF VEGF B4 NGF ESCs
R I
o NGF

A 13519658185 E-mail: xiaodongx-
ue@hotmail.com

2011-09-15 2011-10-11



www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.7 MAR.2012 - 1237 «

2 16.7 mmol/L o 3
! 10 ~ 15 mg/kg STZ
1.1 N sl
Wistar 75 200~220g 123 1
o streptozotocin STZ . 10% (30
Sigma 30R 40 U/mL mg/kg) 96 'C
Bl K19 Bioworld 3.5¢cm 11 ,1
Sp o - o, 1d I
Image ProPlus 6.0 R
Media Cybernetics Leica Qwin 1.2.4 2/
Leica 5 ., AB Sml C
1.2 5 ml Novolin 30 R (1 U/ml) 5~
1.2.1 75 (A). 6 Novolin 30 R 4~6 U / (kg-d) D
(B). (C).NGF (D) .NGF 5 mINGF 25 U/ml 5~6
(E) 15 Novolin 30 R 4~6 U/ (kg-d) E 5
1.2.2 B.C.D.E 1 mINGF 25U/ml 5 U Novolin 30 R
R STZ 5~6 Novolin 30 R 4~6 U / (kg-d),
1 10mgkg 3 50mgkg, A 8 , 3d s
1 5 1,
1
Table 1 Blood glucose value in normal rats among the groups at all postburn time points ( mmol /L)
Group

After injury time d
Blood glucose value( mmol /L)

3 7 11 15 21
A 5.62+ 1.21 495+ 0.88 3.83+ 0.64 5.53+ 1.42 4.82+ 0.92
B 2242+ 3.44 26.72+ 5.02 25.50+ 3.98 23.11+ 5.23 21.27+ 2.32
C 4.07+ 1.56 3.65%+ 0.75 3.79+ 0.53 3.90+ 0.31 4.43+ 0.32
D 5.02+ 6.01 421+ 223 3.45+ 3.80 4.19+ 4.76 438+ 5.21
E 447+ 0.62 4.36% 0.78 3.83+ 0.70 3.85+ 0.63 3.97+ 0.29
13 (25.33% 2.32)% (P<0.05)] C.D B
® 7.11.15.21d [(16.68+ 1.95)% (18.29% 1.70) % (P<0.05)] A.C.D
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Table 2 Comparison of the of the wounds among the groups
Group . .
(Percentage of healing area, %) After injury time(d)
7 11 15 21
A 22.51% 1.78 34.29% 2.69 50.40+ 3.01 75.65+ 4.52
B 12.35% 1.60* 23.60+ 2.27* 38.78% 3.69* 56.26% 4.28%
C 16.68+ 1.95% # 30.24% 224 % # 46.07+ 3.90# 71.97+ 4.19% #
D 16.29+ 1.70 % # 31.72+ 237# 48.74% 3.60 % # 73.03+ 4.49% #
E 2533+ 232% H A 39.74% 322% # A 58.89+ 429 % # A 83.62+ 556 % # A
A J¥P<0.05 B ,# P<005 C.D A P<0.05,

Note: And A group of comparison, * P < 0.05; Compared with the group B, # P < 0.05; Group compared with C, D, A P <0.05.
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Table 3 Comparison of 81 integrin in the wounds of the rats among the groups
Group o .
81 integrin(®) After injury time d
3 7 11 15 21
A 12.71% 1.86 36.29+ 2.58 51.67x 2.17 72.92+ 1.52 70.67x 1.62
B 13.34% 1.33 % 24.44% 2.07 * 36.22+ 2.74 % 45.88+ 231 % 67.76% 1.89 %
C 13.17+ 1.28 % 28.80+ 3.31% 4530+ 2.63 % # 55.15% 2.10# 68.81+ 1.47#
D 12.61% 1.77 % 27.57+ 251 # 4434+ 221 % # 55.84+ 1.62% # 6720+ 0.93 % #
E 14.63+ 2.18## A 4132+ 1.95% # A 5338+ 171 % # A 74.02% 1.15% # A 69.88+ 0.79% # A
A ,% P<0.05 B ,H# P<005 C.D A P<0.05,

Note: And A group of comparison, * P < 0.05; Compared with the group B, # P < 0.05; Group compared with C, D, A P <0.05.
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Table 4 Comparison of K19 in the wounds of the rats among the groups
Group K19 (%, ) After injury time d
3 7 11 15 21
A 14.71+ 1.86 28.29+ 2.58 43.67+ 2.17 60.92+ 1.52 73.67+ 1.62
B 12.34+ 1.33 % 24.44+ 2.07 * 3422+ 2.74% 43.88+ 2.31 % 64.76+ 1.89*
C 13.17+ 1.28 % 26.80+ 3.31 % 4530+ 2.63 % # 49.15+ 2.10# 68.81+ 1.47#
D 12.61% 1.77* 2557+ 251 # 4434+ 221 % # 48.84% 1.62% # 68.20% 0.93 % #
E 13.63+ 2.18# A 4132+ 1.95% # A 61.38+ 1.71% # A 79.02+ 1.15% # A 7588+ 0.79% # A
A ,% P<0.05 B ,# P<005 C.D A P<0.05,

Note: And A group of comparison, * P < 0.05; Compared with the group B, # P < 0.05; Group compared with C, D, A P <0.05.
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