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Study on the Mechanism of Wound Healing Promotion of Panax notoginseng-Bletilla striata Gum Sponge
on Diabetic Foot Ulcer Model Rats Based on Wnt/f#-catenin Signal Pathway

LEI Ting, SUN Dongxu, ZHOU Jun, WEI Hailiang, ZHANG Xilu, CHEN Zhiguo (Dept. of General Surgery, the
Affiliated Hospital of Shaanxi University of TCM, Shaanxi Xianyang 712000, China)

ABSTRACT OBJECTIVE: To study the mechanism of wound healing promotion of Panax notoginseng-Bletilla striata gum
sponge on diabetic foot ulcer (DFU) model rats. METHODS: Healthy SD rats were selected and given high-lipid and high-glucose
diet, intraperitoneal injection of streptozotocin once to establish diabetes model. Neodymium-iron-boron magnet was used to press
the back of rats to make ulcer wound then established DFU model. Totally 60 DFU model rats were randomly divided into group A
(blank group, i.e. normal saline gauze group), group B(vaseline gauze group), group C (gelatin sponge group) and group D (P

notoginseng-B. striata gum sponge group) , with 15 rats in each group. The rats were given corresponding gauze/sponge to cover
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the wound for intervention treatment, changing dressing once every 1-2 days. On the 3rd and 7th day after intervention, the wound
healing of rats in each group was observed with naked eyes, and the wound healing rate was calculated. The wound margin tissue
was collected to obtain HE staining section, and histopathological observation was conducted under microscope. mRNA expression
of p-catenin, GSK-3 B and Rspo3 in wound tissue were determined by RT-PCR. RESULTS: On the 3rd and 7th day after
intervention, compared with group A, B, C, healing rate of group D was increased significantly (P<<0.05) ; inflammatory cell
infiltration, collagen deposition, capillary and granulation tissue growth in wound tissue increased significantly. The mRNA
expression levels of f-catenin and Rspo3 all increased, and those of GSK-3f all decreased; except for the difference of f-catenin at
the 3rd day and GSK-3f at the 7th day after intervention between group D and group C were not significant, the difference of other
indicators was statistically significant (P<<0.05). CONCLUSIONS: P. notoginseng-B. striata gum sponge can effectively promote
the wound healing in DFU model rats, the mechanism of which may be associated with up-regulating the expression of S-catenin
and Rspo3 mRNA and down-regulating the expression of GSK-33 mRNA.

KEYWORDS Panax notoginseng-Bletilla striata gum sponge; Diabetic foot ulcer; Wound; Healing promotion; Wnt/f-catenin

pathway; Mechanism; Rat
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Tab 1 Primer sequence

K J¥ 4
p-catenin [ 5'-CTGACCAAACTGCTAAATGACG-3’

S 5'-GTGGTGATGGCGTAGAACAGTA-3'
GSK-3B 1E 11 5'-CACCAACAAGGGAGCAAA-3'

S 5'-GCGTGAGGAGGGATAAGG-3'
Rspo3 [ 5'-CTCCAAACCTTTGCTGTCAGA-3'

S 5'-CAGCGAGACAAGAACGTGTA-3'
B-actin 1E 11 5'-TCTGAACCCTAAGGCCAACC-3'’

1 5'-CAGAGGCATACAGGGACAACA-3'
KRB R T1 5 STZ 5, 25 2 K BRUAS BT A3 A 20 1
o, A AL ZH R B BT 1 R DL IR A T T B
TS STZ Y, 525 F 4 He A, B2 K R BEATL I A 7K
T2 RIS R X (P>0.05) ;714 STZ )5, 55 A4
Fug AR 2 K B AL AR K T B2 T L 22 58 Gt t
F R X (P<<0.05), AT R BUA ST R AZ M I 2,
MHEAKF A2 D 3 (i + H AR AL R B A i
IAZET, PRIHECE A A R AR EE ) .
*2 EBEEIEPARERELN (x£s,g)

Tab 2 Changes of body weight of rats during mode-

ling(xts,g)

153 Z41(n=10) B (n=62~70)
$1H 190.4+9.2 193.0+8.8
£ 200.6+5.2 210.0+2.9

H3 21484238 227.6+2.1
4 2272489 2412474
5§55 240.0£9.5 263.846.1
6 255.0%10.2 2782+10.3
HTR 270.6+9.4 253.0+10.7°
58 280.0+11.1 251.4493*

A LR R E BLPE A 3R L A 2~5 R AR A b IR A 5 L AR
6~8JA RS STZ 2= Blfy 7l 1925 4L AL, “P<<0.05

Note: adaptive feeding in the first week, high-glucose and high-lip-
id diet for model group during the 2nd to 5th week, STZ injection during
the 6th to 8th week until intervention treatment; vs. blank group, *P<
0.05

®3 ERIREHKRMIEKFEN (x+s, mmol/L)
Tab 3 Changes of glucose blood levels in rats during

modeling (X + s, mmol/L)

3 ZSHA(n=10) TRIZE (n=62~70)
STZ 1F4FHi 5.88+0.33 6.08%0.15
HHSTZRE 3R 6.10+0.43 28.2042.56*
S STZ G5 7R 6.39+0.29 26.56+2.71*
TS STZ G5 14K 6.25+0.28 27.88+2.01°

5% HA g, * P<0.05

Note: vs. blank group, “P<<0.05
32 HEADFUEEKRMEERER

THIEIT RS 3.7 R, 5 A4 (A4 e, Hisgx

B KRB AR B2 T S BAL LA, CALMID
HRBAATH AR B E TS 5 CA i, DA KR
FEIa AR e ET &, U L ERAESIFE L (P<
0.05). #5441 DFUARIA B A a7 @ AR L 4.
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®4 BADFURBABRMEEREE (Xts,n=
15, %)
Tab 4 Wound healing rate of DFU model rats in each
group(x+ts,n=15,%)

415 FHARY IR 3K RRILGVIIEE AP
Ad(=AA) 478+0.44 31.98£1.12
B4 5.68+0.934 3590 +1.41*
c4l 10.72 £ 1.11** 40.38 £ 1.44*"
D# 14.04£0.924"* 46.02 +1.90*"

TF: 5 AZLILE, *P<<0.05; 5 BAL L4, 'P<<0.05; 15 C 41 LL L,
*P<<0.05

Note: vs. group A, *P<<0.05; vs. group B, “P<<0.05; vs. group C,
*P<<0.05
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Fig 1 Histopathological micrograph of DFU model

rats in each group (HE staining, x40)
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Fig 2 mRNA expression levels of f-catenin in wound
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Fig 3 mRNA expression levels of GSK-3f in wound of
DFU model rats in each group(x+s,n=15)
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Fig 4 mRNA expression levels of Rspo3 in wound of
DFU model rats in each group(x+s,n=15)
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