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Experimental Study on the Ischemic Wound Treated by VAC in Rabbit Ear
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ABSTRACT Objective: To observe the relationship between the wound healing and continuous or intermittent negative pressure
treatment. Methods: The ear of wach rat was molted with depilatory (Wair, carfer, NY). The animals were anesthetized by ear vein
injection of 1% sodium pentobarbital(30 mg/kg bady weight) and fixed on the operating table. The bilateral ear skin was disinfected with
75% ethanol and a fullthickness skin wound, 2.5cm in diameter, 3-3.5cm away from the ear rout was created in each ear. The central
neurovascular bundle of the ear was ligated (retain the perichondrium). After stop bleeding, the animal was placed in a specially made
wooden box. There were 42 rabbits with 84 ischemic wounds were randomly divided into 3 major groups in which every group has
-50mmHg, -75mmHg, -100mmHg negative pressure group, and each subjected to intermittent negative (2 minutes on, 1 minute off) or
continuous treatment. At 1, 3, 7, 10, 14, 20d after wounding and immediate treatment, the wound healing was evaluated, and taking the
7th day tissue samples for western blotting, HE staining, VEGF expression, and histological examination for epithelial regeneration,
granulation formation, and apoptosis detection. Results: The wounds treated by -5S0mmHg negative pressure healed fastest, the -75 mmHg
group second, and the -100 mmHg group, slowest. At the same time point, in -50mmHg negative group, the VEGF expression,
granulation tissue formation, and capillary members significantly lager than that in other 2 groups, also the cell apoptosis significantly
reduced. Conclusion: VAC thrapy can promote ischemic wound healing in rabbit dorsal ear. The reason is that it can promote VEGF
expression, increase capillary and granulation tissue, and reduce cell apoptosis.

Key words: Negative pressure therapy; Vascular endothelial growth factor; Topical oxygen therapy; Apoptosis

Chinese Library Classification CLC : Q95-33 R641 Document code: A

Article ID:1673-6273(2012)11-2065-05

ADP

1981-
. 1331094443 E-158384240@qq.com

( 2011-12-13 2012-01-15)



- 2066 -

www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.11 APR.2012

13]
o

o, 0
N N +(2)
N N -(3)
“
Bl
1
1.1
42 2.5~3.0kg
DH0602
75%
Nair, Church &
Dwight Co. VEGF
Actin Cell signal 1gG N 1gG
NikonDx-40
RNPT- FluorChem FC2
Alpha Innotech
Pierce o MK1020
1.2
1.2.1 42
2.5-3.0 kg R
7 6 1 (Nair, )
B 1% (30 mg / kg
) o 15% o
3-3.5¢cm N o
2.5¢cm t, 0.1,
3.7.10.14.20 1 mmx 2 mm
75% . m,
1.2.2
20cm
1.2.3
1.24 7
I mmx 2 mm 4% 4°C
1 4pm HE
1.2.5 Western blot VEGF . actin

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved.

50 mg 600 pL
2x SDS
8 min,, 5% 12% 80 V/20 min
120 V/100 min 250 mA/90 min
NC 1h, VEGF actin
4C TBS N
37°C 1.5h Al-
pha Innotech FluorChem FC2
[S]O o
1.2.6 (terminal deoxyribonu-
cleic transferase mediated dUTP nick end labeling TUNEL)
9, TUNEL
Marcus (Apoptotic Index):
O-LYMPUS BH-2 400 , 6
400 o,
1.2.7 SPSS16. 0
+
2
2.1
- 50 mmHg 75 mmHg 100 mmHg
1.3, 1 ., 50 mmHg 75 mmHg
100 mmHg Bl

1
Fig.1 The first day of the wound

1.0

-+
-+

pe ey
earyE RS
waeh 8

2 20
Fig.2 20days of the wound

3

10 14 20

Fig.3 Mutation sequence

http://www.cnki.net



www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.11 APR.2012 -+ 2067 -

1 N
Table 1 Primer sequences, location and product size
Wound healing rate
Group

1 day 3 days 7 days 10 days 14 days 20 days

50 mmHg intermittent 0.96% 5.14% 31.24% 51.79% 78.51% 99.20%

50 mmHg continuous 0.75% 5.34% 25.06% 43.68% 69.38% 95.10%

75 mmHg intermittent 0.73% 5.31% 24.92% 41.57% 66.26% 93,95%

75 mmHg continuous 0.58% 5.25% 24.81% 41.47% 67.16% 93.83%
100 mmHgintermittent -0.77% 0.90% 13.78% 35.09% 54.22% 85.61%
100 mmHg continuous -0.80% 0.86% 13.55% 27.26% 48.83% 83.12%
The control group -0.75% 0.94% 13.93% 29.19% 49.47% 84.38%

2.2 4
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Fig.4 The pathological changes of ischemic wound at 7d after wounding and immediate treatment
4 -75mmHg -100mmHg
-50mmHg -75mmHg -100mmHg o

(P<0.05
Note:The results showed that the light environment (Figure 2)-75mmHg,-100mmHg and a control group treated muscle fibers wound tissue edema, muscle
Minxian gap widened, a large number of inflammatory cell infiltration, dilatation and congestion of small blood vessels;-50mmHg treated wound tissue
edema and muscle fiber to a lesser extent, inflammatory cell infiltration and vascular dilatation and congestion than-75 mmHg,-100 mmHg treatment

group light, and accompanied by granulation tissue. (P<0.05)
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Table 2 Apoptotic index in each group

Wound healing rate
Group

0 1 3 7 10 14 20

50 mmHg intermittent 0.375 4.5 12.25 4.58 15.75 7.25 2.25

50 mmHg continuous 0.125 4.125 13.375 4.01 18.25 8.66 1.5
75 mmHg intermittent 0.25 6.5 18.125 6.375 24.875 9 1.375
75 mmHg continuous 0.25 6.25 16 6.25 27.5 11.5 1.125

100 mmHg intermittent 0 21 30.5 22.875 70.75 38 5.5
100 mmHg continuous 0 23 32.75 27.875 75.375 37.5 6.25
The control group 0.25 16.75 26.125 16 65.75 33.25 4.375

6
Fig.6 Apoptotic index in each group histogram
-100mmHg -100mmHg
- -50mmHg -75mmHg . -100mmHg
. (P<0.05

Note: Apoptotic index of each group changes over time, laws similar to apoptosis, respectively, in the third and tenth day of continuous-100mmHg highest
peak, followed by intermittent-100mmHg, is relatively slow, several other groups are also slower. Tip:-50mmHg of negative pressure treatment group
and-75mmHg,-100mmHg negative pressure treatment group and control group, suggesting that intermittent negative pressure therapy compared with

continuous negative pressure therapy compared to reduce the level of apoptosis is more apparent, so the treatment may be superior intermittent continuous

negative pressure in the treatment.(P<0.05)

7 A x 200 TUNEL 8 G x 200 TUNEL

Fig.7 A group of apoptosis o
7 days after surgery * 200 TUNEL assay of apoptosis, nuclei were stained Fig.8 G group of apoptosis
brown to enter the cell cycle, apoptosis more 7 days after surgery x 200 TUNEL assay of apoptosis, showing that the
wound in a large number of nuclei were labeled brown, for apoptotic cells,

3 wound in a small number of apoptotic cells.
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