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Chuanglingye-loaded collagen promotes chronic wound healing
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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-a 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-a, 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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W7 R, KA BT AN, R
I RIBEENIR AL TN TP < 0.01), R4l 5%
TR TCH 225 MERG 58 15 K, #4100 A A
BB FEWNP < 0.01), IR 3 RWALEIE RN
JECER B i A S5 N TR ZH(P < 0.01), L RN
IR N TR AL S R4, ERA BEER X
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F1 BEKXROEERLE

Table 1 The wound size in each group

(xs,n=10,cm?)

il WREMR R 3R W TR GKE 15 R
Xof B2 0.81+0.11  1.01£0.14 0.77+0.12 0.63+0.07
JeJsi4R 0.78+0.09 0.82+0.17 0.68+0.10 0.47+0.15°
He R 0.78+0.11 0.67+0.16"  0.62+0.13"  0.48+0.13"
FERWBANIRRAL  0.81£0.06 0.55£0.06°  0.53+0.07*  0.300.10%

ik GRMALE, *P<0.01; SERBALLE, "P<0.01.

23 ZAXAL @yt b mind ik LR 2.
FH N RIE AR E 28 3 K2R 15 d AT 2 )b 1 i g
RBUSAILE T35 T 5 (P < 0.05). 15d I, R BT 4
WY A RSB RS R, (RERLEEENENL, &
T R B RN IR AL (P < 0.05); Je R4l 5
Pr8 &= PN R TR R0 % 7/ IS ELL Y 0N S8 @ (A P A
5IRIFH(P < 0.05), 9 R WH 59 RN G A7) EL iR
ZERrREEEX(P>0.05.
%2 ZEXRUESBYH MR
(xts, n=10, x10°L")

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

21 51 EREMR B3R EREET7 R @R 15 KR
Xof 41 5.06+0.03 38.90+2.14  26.21+1.21 9.29+2.03
Je g 4L 4.88+0.51 32.10+1.08° 17.28+1.13° 8.21+1.19
IR 5.29+0.13 12.88+1.12® 13.16+2.17°° 6.88+1.37%

RN 4.9520.17  13.60+0.94®°  15.24+2.23* 6.06+0.90%

Fik: HRBALE, P<0.01; HEE4HE, P<0.05.

24 ZWX AL @5kt b mitiE 6 KFarbix
.58 3,

FHRFIERE, B WP AN E 6 S &
BAUEI FREET i, Z5 15 RINIRAR TR KT ks
003, 7T R, SRBASIERBBENKIRA A% 6
KA BEAR T XA (P < 0.01); RIS XA G 5
3-15 d Wi R LB EER . EREH 15 X, R
WA 59 R AN % 6 /KT I = R L
PR X (P> 0.05).
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#*3 FHARUESDYHPBEMMNTE 6 KFERILLE

(xts, n=10, ng/L)
Table 3 The level of interleukin-6 in wound exudates of each
group

gk FCIE PR B3R GBI TR EBEISR
XL 118.78+38.30 214.28+21.59 161.32+22.35 101.45+27.16
JB 2 116.04+32.08 198.29+18.35 167.45+22.27 107.11+19.78
e R 120.37+30.16 148.16+14.97% 121.38+20.08% 94.62+17.31

JERBFRNIKIRAL 117.43+25.15 168.11£20.02° 127.29+18.37° 101.49+16.12

ik HHILLHE, 2P<0.01.

25 Z4AXZA @yt F MBI E T a KFegrei
nLFk4.

Xof HEZH K RIS ASE IS 1) 1T 2064 b IR SR S8 I8 1 a0 K
PRIt R A 15 Ko BIRAUMRIIRIER T o A G
JAEE 7T REWBZN, 15 REEKE, BT
HEAL(P < 0.01). J RIEALLIE RIS 4101 TH 4314
H SRR SRR 1 o ACFRESERRAG, 58 7 KR R T I
I S AR AR 3 R(P < 0.01), PidLla)bbis 2 7o i # X
(P>0.05), M RIML S RN IS 008 FEZH K1
JE AR R FE R T a 7K B2 FRAK(P < 0.05).

%4 BAXRUAS DT EFEETF o K THILLE
(xts, n=10, ng/L)

Table 4 The level of tumor necrosis factor-a in wound exudates of
each group

251 TR W3R EREE T R TR 15 R
XL 148.12+20.67 216.14+30.57 177.36215.25 164.14+18.07
vl 150.29+25.14 159.34+17.02° 151.93+14.60° 131.76+6.40°
RN 139.93+29.27 134.12+19.21* 109.71+18.52%° 90.19+9.26™

RN 149.97+30.28 120.94+20.08% 107.41+15.54™ 95.13+10.37%

F. Hx AL, *P<0.01; S5KE4LLE, "P<0.05.

26 AEXAANEAFEL T EBABRKT R W
R 5. SAKR A A ZEAL LU R R AT RIS AR 5
3, 7, 15 R¥JEZMTIERI(P < 0.01). X R/
JE PRI AT s, IRIRAEIERESE 7, 15 K
BT R R RN R AR ISR 5 7,
15 KT+ m W (P < 0.05), H 3 2% & TR 4L 5 IR 4P <
0.05), M RMBMBANIIRAIEREEE 3, 7, 15 RAFEMZ
PR KT 25 5 T R 4(P < 0.05).

5 HEXAREAFHEHAPEHREKTRER

(xts, n=10, g/L)
Table 5 The level of hydroxyproline in the granulation tissue of
each group

i bt Ny NI oy F Y VNI 7 o U PN
Xt 8.80+1.61 3.83+0.98  3.73+x0.59  3.94+0.33
B B 8.88+1.83 3.65+0.77  3.84+042  4.12+1.21
R4 8.40+1.07 3.78+1.18  4.56+0.95°  4.77+1.13%
HERMBNEL]L  8.7841.66 4.73:x0.79®°  5.79+1.13™  6.45+1.60%°
Fk: H0ALLLE, *P<0.05; S5 R4, "P<0.05.
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27 ZUARRAAEAFARTEREREQBRKFL
2 N%k6-8.

X IR BT A 2P AP I e lm sk e 1, 2, 9
KSRGS 55 3 RIS THE(P < 0.01), {EIERS 2
7 RS T A mAK o IIRAIERS 3, 7, 15d ML
JREARE 1, 2, 9 WA IRAA R K. GRS 2
3R, IR I RGNS A HE 4 2 1 1,
2, QKR ERRAC, XA R AL L 22 AT
PR (P < 0.01), & RBHBNIRIZAIL TSR E AN 1,
2, 9 KPR T R, 7 E BF IR (P >
0.05),

%6 FHEARUEAFELAHEREEEAN 1 KFALLER
(xts, n=10, pg/L)

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

45 BRI 3R BT R BRI 15K
X B4 426091 6.72+1.46  3.58+0.21 3.18+0.80
JBe Jsi 4 421£1.18 4.26+0.12°  3.20£0.56  2.96+0.29
R WAL 4324137 2.95+0.70® 1.74+0.16™  1.61+0.24°°
e RN Gl 4.37+0.87 2.83+0.60°°  1.45+0.43%™  1.26+0.37*

FiE: HUHALLE, *P<0.01; HKELILE, *P<0.01.

F7 FHEARCEAFEAPEREEEAMR 2 KFEAILR

(xts, n=10, ug/L)
Table 7 The level of matrix mentalloprotease-2 in the granulation
tissue of wounds

415 WHOMK  EREE3 R HBBTR M5 R
X 6.39+0.70 10.59+1.90 5.95+0.39  3.85%1.35
s Jsi i 6.38+1.57 8.95+1.19 5724120  3.54%0.16
R4 6.31+1.69 3.52+0.65° 2.64+0.17*°  2.00+0.56™
W RWIANNEAL 6.34+1.89 3.32£1.20°  2.54+0.84°  1.90+0.69™

Fevk: HXHRALLE, *P<0.01; SKREALE, °P<0.01.

%8 FHEARUEAFEAHEREEEAM 9 KTAILLER

(xts, n=10, pg/L)
Table 8 The level of matrix mentalloprotease-9 in the granulation
tissue of wounds

45 YR EHE SR R T R RIS R
byt 33.27+10.65 52.15+4.93 3583590  20.06+8.22
Jre g4 31.35+11.38  27.70+2.97° 18.23+4.96° 16.27+2.64°
R WAL 3144553  19.80£1.30° 12.71+2.16® 10.80+1.81®

JERWENIREAL  30.6745.56  19.83+3.24%° 10.25+0.48% 9.50+2.42%

FiE: HWRALLE, *P<0.01; HKELILE, "P<0.01.

3 i1+ Discussion
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