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ABSTRACT Objective: To investigate the effect of negative pressure therapy (NPT) in combination with Topical oxygen therapy
(TOT) on the treatment of ischemic wound in rabbit dorsal ear. Method: There were 56 wounds on both ears of 28 rabbits, and the central
neurovascular bundle and the posterior peripheral artery and vein were ligated. They were divided into seven groups: Group A were
treated with ONPT for four hours every day; Group B was treated with continuous NPT (-50mmHg) for four hours and an hour TOT;
Group C was treated with intermittent NPT (-50mmHg) for four hours and an hour TOT; Group D was treated with NPT (-50mmHg) for
four hours; Group E were treated with NPT (-125mmHg) for four hours; Group F was treated with TOT for one hour and group G was
treated with conventional dressing change every other day. Take photos of the wounds at the given time point (immediately the wounds
were created and the 1%, 3%, 5% 7% 10" 14" 18" day after the treatment), then calculate the areas and the rate of healing with the image
analysis. Tissue specimens, collected from the wound, were embedded with paraffin and studied with HE staining to detect the formation
of granulation, inflammatory cell infiltration, and the edema. Furthermore, immunohistochemistry for the related antigen of Ki67 was
done to estimate the proliferating cells and the Cell Apoptosis Detection Kit was used to assess the apoptosis cells. Then the proliferation
and the apoptotic index were calculated. Results: (Dthe healing rates at the given time point of group A, B and C were higher than that of
other groups (P<0.05). @Formation of the granulation in group A, B and C was faster than that of other groups, but the cell infiltration
and the edema were less serious than that of group C, D, E and F. @ The proliferation index of group A, B and C is larger than that of
other groups, but the apoptotic index in the first three groups is less than that in other ones. Conclusion: NPT in combination with TOT
can significantly promote healing of ischemic wound in rabbit dorsal ear.
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2 A 18
Fig.2 Photo of wound (the eighteenth day in group A)

3 G 18
Fig.3 Photo of wound (the eighteenth day in group G)
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Fig.4 Proliferation index All the curves had the same tendency, the curves
rose gradually before the 5th day and reached peak at the fifth day, then
decreased gradually. The curves in experimental groups rose faster,
decreased slower and had the higher peak. Meanwhile, the proliferation
index in experimental groups were higher than that in control groups at the

same time points.
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Fig.5 Proliferating cells (the fifth day in group A)x400

6 G 5 x400
Fig.6 Proliferating cells (the fifth day in group G) x400
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Fig. 7 Apoptotic index The cell apoptotic curve had two peaks; one was
nearly on the third day and the other was nearly on the tenth day and all
curves had the same tendency. The curve in group E and G rose faster,
decreased slower and had the higher peak. The apoptotic index in group E

and G were larger than that in other groups at the same time points
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8 (A 10 ) x400
Fig. 8 Apoptotic cells (the tenth day in group A) x400

9 G 10 x400
Fig. 9 Apoptotic cells (the tenth day in group G )x400

A-C D-G

o Ki-67

10 o
6]

[8]
[9.10] [11-13]

[14] [15,16]

© 1994-2011 China Academic Journal Electronic Publishing House. All rights reserved.

(171
o

[18,19]

[20]

D -50mmHg
E -125mmHg N

Reference

[1] Whitney JD Overview: Acute and Chronic Wounds [J] Nurs Clin N
Am,2005, 40:191-205

[2] . ]

2004 8 20 8  :449-451

FU xiao-bing. Further attention to the mechanism and prevention of s -
kin chronic wound. Chin J Trauma , August 2004 , Vol. 20 , No. 8:
449-451

[3] . , . [9]

1999 9 16 5 :479-480

FU xiao-bing, SUN tong-zhu, SHENG zhi-yong. Several animal mode-
Is of wound healing studies. [J] Chin J Exp Surg, September 1999 ,V-
ol. 16, No. 5:479-480

[4] , ) TOT
[J].2010,8 12 750-754
CAI Le, CHEN shao-zong Teat the wound with topical oxygen therapy
[J]. Journal of Modern Clinical Medicine, 2010, 8 12 :750-754

[5] Marcus JR, Tyrone JW, Bonowo S, et al Cellular mechanisms for dim-

—_

inished scarring with aging [J]. Plast Reconstr Surg, 2000, 105:
1591-1598
Edwards M,Jones D, Programmed cell death in human acute cutaneous
wounds[J]. Cutan Pathol, 2001, 28: 151-155
[7] [ N
1999, 19( 3) 201-204
XIA guo-wei, CUI yu-fang, WANG de-wen. Wound healing and cell

[6

—

apoptosis. [J] Foreign Medical Sciences Section of Pathophysiology a -
nd Clinical Medicine .1999, 19(3): 201-204

[8] s R .bax  bcl-2

[7]. N N ,

2002,3(1):24-26
CUI yu-fang, XIA guo-wei, FU xiao-bing Relationship between the
expressions of bax and bcl-2 genes and apoptosis and delayed wound
healing in simple wound and radiation combined wounds of rats [J].
Infect Inflamm Rep Mar, 2002,3 (1):24-26

[9] ,

[J]. 2003 7(6) 1244-1245

LV xiao-xing, CHEN shao-zong, LIl xue-yong, et al The experimental
study of the effects of vacuum assiste-closure on edema and vessel
permeability of the wound[J]. Chinese Journal of Clinical Rehabilitati-
on April, 25 2003 Vol 7 No.6 1244-1245 1876

http://www.cnki.net



- 1876 -

www.shengwuyixue.com Progressin Modern Biomedicine Vol1ll NO.10 MAY.2011

N DNA JALT

(Reference)

[1] Ghany M, Liang TJ. Drug targets and molecular mechanisms of drug
resistance in chronic hepatitis B [J]. Gastroenterology, 2007, 132(4):
1574-1585

[2] Allen MI, Deslauriers M ,Andrews CW, et al. Identification and chara-
cterization of mutations in hepatitis B virus resistant to lamivudine. L-
amivudine Clinical Investigation Group [J]. Hepatology, 1998, 27(6):
1670-1677

[3] Zoulim F. Mechanism of viral persistence and resistance to nucleoside
and nucleotide analogs in chronic hepatitis B virus infection [J]. Antiv-
iral Res, 2004, 64(1): 1-15

[4] Kim HS, Han KH, Ahn SH, et al. Evaluation of methods for monitori-
ng drug resistance in chronic hepatitis B patients during lamivudine th-
erapy based on mass spectrometry and reverse hybridization [J]. Antiv-
ir Ther, 2005, 10(3): 441-449

[5] Liu YC, Zhang WL, Hu Y, et al. Detection of HBV resistant mutations
related to lamivudine, adefovir and entecavir by reverse hybridization
technique [J]. Chinese J Hepatol, 2010, 18(6): 414-418

[6] Fakhrai RH, Pourmand N, Ronaghi M . Pyrosequencing: an accurate
detection platform for single nucleotide polymorphisms [J]. Hum Mut-
at, 2002, 19(5): 479-485

[7] Zoulim F. Antiviral therapy of chronic hepatitis B: can we clear the vi-
rus and prevent drug resistance? [J] Antivir Chem Chemother, 2004,
15(6): 299-305

[8] Chen EQ, Wang LC, Lei J, et al. Meta-analysis: adefovir dipivoxil in
combination with lamivudine in patients with lamivudine-resistant he-
patitis B virus [J]. Virol J, 2009, 6: 163

[9] Cho SW, Cho YJ, CheongJY, et al. Add on lamivudine to adefovir m-
onotherapy for the treatment of lamivudine-resistant chronic hepatitis
B patients [J]. Korean J Gastroenterol, 2010, 56(2): 83-89

[10] Lok AS, Lai CL, Leung N, et al. Long-term safety of lamivudine trea-
tment in patients with chronic hepatitis B [J]. Gastroenterology, 2003,
125(6): 1714-1722

Zoulim F, Durantel D, Deny P. Management and prevention of drug

resistance in chronic hepatitis B[J]. Liver Int, 2009, 29,1: 108-115

[1

—

[12

—

Zhang DZ. Drug resistance in the patients with chronic hepatitis B:
prevention and treatment [J]. Chinese J Hepatol, 2007, 15(1): 57-58
[13

[t}

Fournier C, Zoulim F. Antiviral therapy of chronic hepatitis B: preve-
ntion of drug resistance [J]. Clin Liver Dis, 2007, 11(4): 869-892

[14] Shin SR, Koh KC, Gwak GY, et al. A low viral load predicts a higher

[y

initial virologic response to adefovir in patients with Lamivudine-res-
istant chronic hepatitis B[J]. Gut Liver, 2010, 4(4): 530-536
[15

[}

Tian GB, Xi HL, Tian D ,et al. Dynamics of hepatitis B virus variatio-
ns during lamivudine treatment [J]. World Chinese J Digestol, 2007,
15(30): 3245-3250

[16] Lee JM, Park JY, Kim DoY, et al. Long-term adefovir dipivoxil mon-

=

otherapy for up to 5 years in lamivudine-resistant chronic hepatitis B
[J]. Antivir Ther, 2010, 15(2): 235-241

[17] Borroto-Esoda K, Zoulim F Arterburn S, et al . Final Analysis of Vir-

—

ological Outcomes and Resistance During 5 Years of Adefovir Dipiv-
oxil Monotherapy in BeAg-Negative Patients [J]. J Hepatol, 2006;44
(suppl 2):S179-80 (Poster 483)

[18] Chen CH, Wang JH, Lu SN, et al. Characteristics of adefovir resistan-

=

ce in patients with or without lamivudine-resistant hepatitis B virus
treated with adefovir: a 4-year experience [J]. Liver Int, 2011, 31(2):
206-214

[19

[}

Ikeda F, Kobashi H , Yamamoto K. Treatment of patients with lamiv-
udine-resistant chronic hepatitis B[J]. Nippon Shokakibyo Gakkai Z-
asshi, 2011, 108(2): 196-201

[20] Santantonio T, Fasano M, Durantel S, et al. Adefovir dipivoxil resist-

=

ance patterns in patients with lamivudine-resistant chronic hepatitis B

[J]. Antivir Ther, 2009, 14(4): 557-565

1854
[10] Wollina U, Hansel G, Kr?nert C, Heinig B.Using VAC to facilitate

healing of traumatic wounds in patients with chronic lymphoedema. J
Wound Care. 2010 Jan;19(1):15-17

[11] . VAC
G+/G- [J1.

LI wang-zhou, LI jin-qing, LI xue-yong et al, Effect of vacuum-assist-

L2007,28(4) 321-323

ed closure on bacteria load and G+ to G- bacteria ratio in pig's infected
soft tissue blast injury[J]. (J Fourth Mil Med Univ), 2007,28(4):321-323
Banwell PE, Musgrave M. Topical negative pressure therapy: mecha-
nisms and indications. [J] Int Wound J, 2004 Jun;1(2):95-106

[13]

[12

—

[J1. ,2007,23(7):542-545
CHEN shao-zong, LI jin-qing, LI yue-jun Effects of vacuum-assisted
closure on decreasing tissue necrosis and promoting wound healing
after blast injury [J]. Chin J Trauma, July 2007 Vol.23,NO.7:
542-545
[14] Mooney JF, Argenta LC, Marks MW, et al, Treatment of soft tissue

defects in pediatric patients using the VAC system [J]. Clin Orthop,
2000, 376:26-31

[15] Finn Gottrup. Oxygen in Wound Healing and Infection World [J]. Su-
rg, 2004,28, 312-315

[16] Chandan K. Sen, PhD Wound healing essentials: Let there be oxygen.
[J] Wound Rep Reg 2009, (17):1-18

[17] Moris T, Orly B, Moni L, et al Application of regulated oxygen-enri-
ched negative pressure-assisted wound therapy in combating anaerob-
ic infections[J]. Eur J Plast Surg, published online 21 October 2010

[18] Gordillo GM, Sen CK. Revisiting the essential role of oxygen in wou-
nd healing[J]. Am J Surg, 2003, 186: 259-263

[19] Patel V, Chivukala I, Roy S. et al. Oxygen: from the benefits of
inducing VEGF expression to managing the risk of hyperbaric stress
[J]. Antioxid Redox Signal, 2005, 7: 9-10, 1377-1387

[20] Heng MCY. Topical Hyperbaric therapy for preblem skin wounds. [J]
J Dermatol Surg Oncol, 1993,19(8):784-793



