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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���������Materials and methods  
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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 

 

� 4  �������
�������� α���	
 

(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

 

 

� 5  ������ !�"�#$%&���	
                    

(x

_

±s�n=10�g/L)

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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26]

�

�����	
���������68Ã�
���α�

�þ��$�ñò4SL��123oS56)*�"7

./l	
���������o�����68Ã�
�

��α����!123ø"7Ý�B>	
àü����

�4���Ý�B>	
����àü��þ�#$�=

���B>	
àüý¡� 

)*C������{|­��C��hH���4

�þ��Ú=áâ¿��hÆ'	
_Î�Õ¢

[24

�

27]

�	


�)*Î­4.°� !�"4	
_Î#$9%�&

'(¹ÕÊ)*��L£`)>���C*+)*,j�

{|-.

[28]

�12356)*��	
���&'(¹,

j"7$'123��/!12356)*ø�k	
�

��)*Î­�áâB>	
_Î�12356)*�G

�û'123� 

�������Cå4�����.°�L0��

��S��������14�1�234���
�cí

=%��������25.°¿��236å4¿��

h����7­oc8=c|Õ¢��������9ø.

°�234�����­�����!��������

�4	
_ÎoB>	
7­#$9%�S�-�P9:

	
;<_Î���=�	
àüI]H�]ö	
_   

Î

[5-7]
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[5]

�12356)*����

����1�2�9��(���8)*�"7./�,-

/'123���!123)*ø=�./B>	
��

��������Õ¢AB'123� 

� 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

 

 



 

����. ����	
��
������� 

P.O. Box 10002, Shenyang   110180   www.CRTER.org 

5522 

www.CRTER.org 

CY�ãDÙäñò�!123)*ø"7Ý�B>

	
àü����4���Ý�	
àü��þ����

��	
àüý¡�áâB>	
_Î�(123G�=

E�B� 

 

�������������	���
��
����	

�������	������
����	����	���

��	���� !"# 

������ $%&'($)*+,-.# 

	
�����/01�2345678239:;<=# 


����>?@�ABCDEF4GHI1JKCJ@L

M	NOP�QR�ST�PUVTWJX�#OPYZ	[\

]^_�`a�bcdeQRfg	�bhijkldmnoe

STpqrs	tuvwePUVT+xtuyz	�{ >|<

J}	~J8C�\]^_	pqrs	�bhi	tuvwcm#

�BCDEF�����	��[m	�_��C	��Hrz

���$����EF�m�o# 

������ �����	�����	���$���

�+��	%&$ ¡¢�	�"£!# 

 

4  ����  References 

[1] Mustoe TA,O'Shaughnessy K,Kloeters O.Chronic wound 

pathogenesis and current treatment strategies: a unifying 

hypothesis.J Plast Reconstr Surg.2006;117:35-41.  

[2] Broughton G,Janis JE,Attinger CE.The basic science of 

wound healing. Plastic Reconstr Surg.2006;117(7):12-34.  

[3] Gottrup F.A specialized wound-healing center concept: 

importance of a multidisciplinary department structure and 

surgical treatment facilities in the treatment of chronic wounds. 

Am J Surg.2004;187(5A):38-43. 

[4] Guo S, Dipietro LA. Factors Affecting Wound Healing. J Dent 

Res.2010;89(3):219-229.  

[5] Moore K,Huddleston E,Stacey MC,et al.Venous leg ulcers- 

the search for a prognostic indicator.Int Wound J.2007; 4: 

163-172.  

[6] ��,���,���.	
��
��������[J].����

�������, 2006,2(1):58-60. 

[7]  !",#$%.	
��
&'�()����*+[J].�,-

.,2012,41(8):813-815. 

[8] /01,23,456,7.89:;<=��>?
@ABC[J].

DE-F,2013 53(43):27-29. 

[9] Martin JM,Zenilman JM,Lazarus GS.Molecular microbiology: 

new dimensions for cutaneous biology and wound healing.J 

Invest Dermatol.2010;130:38-48. 

[10] Vaalamo M,Mattila L,Johansson N,et al.Distinct populations 

ofstromal cells express collagenase- 3 (MMP- 13) and 

collagenase- 1 (MMP- 1) in chronic ulcers but not in normally 

healing wounds.J Invest Dermatol.1997;109(1):96-101. 

[11] Wysocki AB,Staiano-Coico L,Grinnell F.Wound Fluid from 

chronic Leg Ulcers Contains Elevated Levels of Metallopro- 

teinases MMP-2 and MMP-9 .J Invest Dermatol.1993;101: 

64-68.  

[12] GH,4�I,J�,7.	
��
�<KLMNO[J].P$-Q

RS.��, 2012,22(11):2455-2457.  

[13] TU,VWX,YZ.[>��
\�]^_��A`[J].abc-

d..e, 2007,28(11):1259-1261. 

[14] Lateef H,Stevens MJ,Varani J.All-trans-retinoic acid 

suppresses matrix metalloproteinase activity and increases 

collagen synthe- sis in diabetic human skin in organ culture. 

Am J Pathol.2004;165(1):167-174. 

[15] ��,fgh,f.i,7.jk()lm��Pn	
��opq

rstuv
wx[J].Pyz{6|,2005,9(42):92-94. 

[16] }~$,��,/X�,7.;<��@A���W���>?��

��[J].Py��-F, 2012,19(10):26-30.  

[17] Takayama M,Kuramoto Y,Okuyama R,et al.The exudate of 

pressure ulcers contains a substantial amount of vascular 

endothelial growth factor. Tohoku J Exp Med.2010;221(4): 

315-319. 

[18] Graham ID,Harrison MB,Nelson EA,et al.Prevalence of 

lower-limb ulceration: a systematic review of prevalence 

studies.Adv Skin Wound Care.2003;16:305-316. 

[19] Branski LK,Gauglitz GG,Herndon DN,et al.A review of gene 

and stem cell therapy in cutaneous wound healing.Burns. 

2009;35:171-180. 

[20] Lau K,Paus R,Tiede S,et al.Exploring the role of stem cells in 

cutaneous wound healing.Exp Dermatol.2009;18:921-933. 

[21] ���,���,/��,7.89:
�^_z{�C[J].��y

F��,1996,7(5):318 -320. 

[22] G�$,��,���,7.89:
F���[J].��F.�z{

��,1997,1(4):14-18. 

[23] V�$.89:�� ¡
¢£38¤[J].¥¦P-Fd..e, 

1997,13(5):310 -311. 

[24] ���,/��,���,7.89:C§¢£
z{�����[J].

D¨©���,1997, 11(5):200-203.  

[25] Gª«,23,456,7.89:¬­;<=¡®¯�°±
��

��[J].¥¦P-Fd..e,2013,29(3):251-254. 

[26] Assadian O,Assadian A,Stadler M,et al.Bacterial growth 

kinetic without the influence of the immune system using 

vacuum-assisted closure dressing with and without negative 

pressure in an in viro wound model.Int Wound J.2010;7(4): 

283-289. 

[27] Thomsen TR,Aasholm MS,Rudkjøbing VB,et al.The 

bacteriology of chronic venous leg ulcer examined by 

culture-independent molecular methods. Wound Repair 

Regen.2010;18:38-49. 

[28] G²,23, ³,7.�´µ¶·@A¸¹	
��>?257¤º

]=»¼P½z{��[J].P-��,2013,54(1):35-38. 

 

 

 

 

 

 


