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Chuanglingye-loaded collagen promotes chronic wound healing    

 

Yao Chang, Jiang Hong, Xu Yan-lei, Zhu Yong-kang (Affiliated Hospital of Nanjing University of Chinese 

Medicine, Nanjing 210029, Jiangsu Province, China) 

 

Abstract 

BACKGROUND: It has been shown that Chuanglingye has good anti-inflammatory effects, inhibits platelet 

aggregation and thrombus and improve wound healing. 

OBJECTIVE: To investigate the effects of Chuanglingye-loaded collagen on regulating inflammation and healing 

process of chronic wounds.  

METHODS: Forty rats were selected to make chronic wound models and randomly divided into four groups at 3 

days after modeling: control group, collagen group, Chuanglingye group, Chuanglingye-loading collagen group, 

10 rats in each group, respectively treated with 0.2 mL normal saline, 0.2 mL Chuanglingye, collagen and 

Chuanglingye-loaded collagen. The size of wounds was measured when modeling and at 3, 7 and 15 days after 

modeling. Amount of white blood cells, interleukin-6 level and tumor necrosis factor-α level in wound exudates 

were detected. The levels of hydroxyproline and matrix mentalloproteases (MMPs), including MMP-1, MMP-2, 

MMP-9, in the granulation tissue, were also detected. 

RESULTS AND CONCLUSION: At 3, 7, 15 days after modeling, the amount of white blood cells and levels of 

interleukin-6, tumor necrosis factor-α, MMP-1, MMP-2, MMP-9 were significantly lower in the 

Chuanglingye-loaded collagen group and Chuanglingye group compared to the control group and collagen group 

(P < 0.01, P < 0.05). But there was no significant difference between Chuanglingye-loaded collagen group and 
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Chuanglingye group. The level of hydroxyproline in the granulation tissue was significantly higher in the 

Chuanglingye-loaded collagen group than the other three groups at 3, 7, 15 days after modeling (P < 0.05), and the size 

of wound in the Chuanglingye-loaded collagen group was significantly lower than that in the other three groups at 15 

days after modeling (P < 0.01). In addition, no significant difference was found among the four groups at 15 days after 

modeling. These findings indicate that Chuanglingye-loaded collagen can significantly depress proliferation and 

infiltration of inflammatory cells on the wound surface, decrease levels of inflammatory factors and MMPs in wound 

exudates, and thus promote the healing of chronic wounds. 

 

Subject headings: Collagen; Inflammation; Interleukin-6; Tumor Necrosis Factor-alpha; Matrix Metalloproteinases 
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� 1  ��������	
               � � � � � � � � � � � � � �   (x

_

±s�n=10�cm

2

)

Table 1  The wound size in each group   

��������	


a

P < 0.01������	


b

P < 0.01� 

�� ���� ��� 3 � ��� 7 � ��� 15 � 

��� 0.81±0.11 1.01±0.14 0.77±0.12 0.63±0.07 

��� 0.78±0.09 0.82±0.17 0.68±0.10 0.47±0.15

a

 

��� 0.78±0.11 0.67±0.16

a

 0.62±0.13

a

 0.48±0.13

a

 

������� 0.81±0.06 0.55±0.06

a

 0.53±0.07

a

 0.30±0.10

ab

 

 

� 2  ���������������	
 

(x

_

±s�n=10�×10

6 

L

�1

)

Table 2  The total number of white blood cells in wound exudates 

of each group   

��������	


a

P < 0.01������	


b

P < 0.05� 

�� ����� ��� 3 � ��� 7 � ��� 15 � 

��� 5.06±0.03 38.90±2.14 26.21±1.21 9.29±2.03 

��� 4.88±0.51 32.10±1.08

a

 17.28±1.13

a

 8.21±1.19 

��� 5.29±0.13 12.88±1.12

ab

 13.16±2.17

ab

 6.88±1.37

ab

 

������� 4.95±0.17 13.60±0.94

ab

 15.24±2.23

ab

 6.06±0.90

ab

 

 

� 3  �������������� 6���	
    

  (x

_

±s�n=10�ng/L)

Table 3  The level of interleukin-6 in wound exudates of each 

group  

��������	


a

P < 0.01� 

�� ���� ��� 3 � ��� 7 � ��� 15 � 

��� 118.78±38.30 214.28±21.59 161.32±22.35 101.45±27.16 

��� 116.04±32.08 198.29±18.35 167.45±22.27 107.11±19.78 

��� 120.37±30.16 148.16±14.97

a

 121.38±20.08

a

 94.62±17.31 

������� 117.43±25.15 168.11±20.02

a

 127.29±18.37

a

 101.49±16.12 
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(x

_

±s�n=10�ng/L)

Table 4  The level of tumor necrosis factor-α in wound exudates of 

each group 

��������	


a

P < 0.01������	


b

P < 0.05� 

�� ���� ��� 3 � ��� 7 � ��� 15 � 

��� 148.12±20.67 216.14±30.57 177.36±15.25 164.14±18.07 

��� 150.29±25.14 159.34±17.02

a

 151.93±14.60

a

 131.76±6.40

a

 

��� 139.93±29.27 134.12±19.21

ab

 109.71±18.52

ab

 90.19±9.26

ab

 

������� 149.97±30.28 120.94±20.08

ab

 107.41±15.54

ab

 95.13±10.37

ab
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(x

_
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Table 5  The level of hydroxyproline in the granulation tissue of 

each group 

��������	


a

P < 0.05������	


b

P < 0.05� 

�� ���� ��� 3 � ��� 7 � ��� 15 � 

��� 8.80±1.61 3.83±0.98 3.73±0.59 3.94±0.33 

��� 8.88±1.83 3.65±0.77 3.84±0.42 4.12±1.21 

��� 8.40±1.07 3.78±1.18 4.56±0.95

a

 4.77±1.13

a

 

������� 8.78±1.66 4.73±0.79

ab

 5.79±1.13

ab

 6.45±1.60

ab
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� 6  �������	�
������� 1����� 

(x

_

±s�n=10�µg/L)

Table 6  The level of matrix mentalloprotease-1 in the granulation 

tissue of wounds 

��������	


a

P < 0.01�����	


b

P < 0.01� 

�� ���� ��� 3 � ��� 7 � ��� 15 � 

��� 4.26±0.91 6.72±1.46 3.58±0.21 3.18±0.80 

�� 4.21±1.18 4.26±0.12

a

 3.20±0.56 2.96±0.29 

���� 4.32±1.37 2.95±0.70

ab

 1.74±0.16

ab

 1.61±0.24

ab

 

������� 4.37±0.87 2.83±0.60

ab

 1.45±0.43

ab

 1.26±0.37

ab

 

 

� 7  �������	�
������� 2����� 

(x

_

±s�n=10�µg/L)

Table 7  The level of matrix mentalloprotease-2 in the granulation 

tissue of wounds 

��������	


a

P < 0.01�����	


b

P < 0.01� 

�� ���� ��� 3 � ��� 7 � ��� 15 � 

��� 6.39±0.70 10.59±1.90 5.95±0.39 3.85±1.35 

�� 6.38±1.57 8.95±1.19 5.72±1.20 3.54±0.16 

���� 6.31±1.69 3.52±0.65

ab

 2.64±0.17

ab

 2.00±0.56

ab

 

������� 6.34±1.89 3.32±1.20

ab

 2.54±0.84

ab

 1.90±0.69

ab

 

 

� 8  �������	�
������� 9����� 

(x

_

±s�n=10�µg/L)

Table 8  The level of matrix mentalloprotease-9 in the granulation 

tissue of wounds 

��������	


a

P < 0.01�����	


b

P < 0.01� 

�� ���� ��� 3 � ��� 7 � ��� 15 � 

��� 33.27±10.65 52.15±4.93 35.83±5.90 20.06±8.22 

�� 31.35±11.38 27.70±2.97

a

 18.23±4.96

a

 16.27±2.64

a

 

���� 31.44±5.53 19.80±1.30

ab

 12.71±2.16

ab

 10.80±1.81

ab

 

������� 30.67±5.56 19.83±3.24

ab

 10.25±0.48

ab

 9.50±2.42

ab
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