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Abstract
AIM: To observe the effects of pre-moxibustion on 
apoptosis and proliferation of gastric mucosal cell in rats 
with stress-induced ulcer, and to analyze the relationship 
between those effects and the expression of heat-shock 
protein 70 (HSP70). 

METHODS: Sixty healthy Sprague Dawley rats were 
randomly assigned into four groups, namely group 
A, B, C and D. The animal model of stress ulcer was 
established by water immersion and restraint stress. The 
rats in group A, B, and D served as the restraint, model, 
and non-acupoint controls, respectively, while those in 
group C received moxibustion at Zusanli and Liangmen 
points. Immunohistochemical methodology was used to 
detect the expression of HSP70, apoptosis index (AI, × 
10-6/μm2) and proliferation index (PCNA-LI, × 10-6/μm2). 
The mucosal expression of transforming growth factor α 
(TGF-α) was detected by radioimmunoassay.

RESULTS: Moxibustion at Zusanli and Liangmen 
points significantly decreased the gastric injury and 
the apoptosis of gastric mucosal cells, while markedly 
increased the mucosal expression of TGF-α and HSP70 
as well as the proliferation of gastric mucosal cells. 
Compared with group A, ulcer index (UI) (26.8 ± 9.8 vs  
12.0 ± 5.9, P  < 0.01), AI (9.6 ± 4.2 vs  4.4 ± 2.6, P  < 
0.05) and expression of HSP70 (9.6 ± 4.2 vs  4.4 ± 2.6, 
P  < 0.05) were significantly increased, but the content 
of TGF-α (104.7 ± 51.2 pg/mL vs  254.0 ± 86.9 pg/mL, P  
< 0.01) and PCNA-LI (6.9 ± 4.7 vs  14.9 ± 4.6, P  < 0.05) 
were significantly decreased in group B. However, ulcer 
index values (UI) and AI were obviously lower in group 
C compared to groups B and D (14.1 ± 5.4 vs  26.8 ± 
9.8 and 26.2 ± 7.7, P  < 0.01; 3.0 ± 1.6 vs  9.6 ± 4.2 

and 8.2 ± 5.2, P  < 0.05, respectively), but content of 
TGF-α (237.0 ± 72.6 pg/mL vs  104.7 ± 51.2 pg/mL and 
154.1 ± 61.3 pg/mL, P  < 0.01) and expression of HSP70 
(0.13 ± 0.03 vs  0.08 ± 0.06 and 0.06 ± 0.04, P  < 0.05) 
were higher in group C. Furthermore, the PCNA-LI was 
significantly higher in group C than in group B (21.6 ± 4.1 
vs  6.9 ± 4.7, P  < 0.01). 

CONCLUSION: Moxibustion at Zusanli and Liangmen 
points has a protective effect on rats gastric mucosa in 
stress-induced gastric ulcer, which is closely related to its 
actions in promoting synthesis of TGF-α and proliferation 
of gastric mucosal cells, suppressing gastric mucosal cell 
apoptosis, and up-regulating HSP70 expression.   
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INTRODUCTION
Acute gastric mucosal injury is often accompanied with 
decreased cell proliferation and increased cell apoptosis, 
while cell apoptosis decreases during the healing of  gastric 
ulcers[1], thereby suggesting that inhibition of  cell apoptosis 
is helpful for preventing stress ulcers. Studies show that 
heat shock protein 70 (HSP70) plays an important role in 
preventing stress-induced cell injury and promoting healing 
of  injured cells[2]. So, it may be useful to induce expression 
of  HSP70 in gastric mucosa to prevent stress-induced 
ulcers and promoting ulcer healing. Many studies have 
reported that acupuncture could induce the expression 
of  HSP70. However, most of  these studies were about 
cardiovascular and cerebrovascular diseases, and only a few 
about gastric disease. 

Our previous studies have proved that acupuncture 
at “Zusanli” point could protect gastric mucosa against 
stress-induced injury[3,4], and acupuncture could inhibit 
gastric mucosal cell apoptosis in experimental gastric 
ulcer. Furthermore, a beneficial effect of  moxibustion on 
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gastric ulcers has been reported in the clinic. Our present 
study aimed to explore the effect of  moxibustion on cell 
apoptosis and proliferation of  injured gastric mucosa, 
and whether the effect was associated with regulation of  
HSP70. 

MATERIALS AND METHODS
Materials
Moxa cones called Magic moxa 300 (type orientalⅠ) were 
purchased from Suzhou Oriental Dry Moxa Factory. 
TGF-α radioimmunoassay reagent package (produced 
by radioimmunoassay office of  Science and Technology 
Developing Center in Liberation Army Hospital), PCNA 
monoclonal antibody, HSP70 polyclonal antibody, 
apoptosis package (Wuhan Boster Biological Technology 
Co. Ltd), rabbit SP kit, mouse SP kit, brown DAB color-
developing agent (Beijing Zhongshan Golden Bridge 
Biotechnology Co. Ltd), low temperature freezing 
centrifuge (TGL 16M), microscope (Motic B1), γ immunity 
calculating instrument (FJ-2008) were used. Other 
chemicals used were of  analytical grade.

Animal experiment
Sixty healthy SD rats of  either sex, weighing 200-250 g, 
were obtained from Animal Technology College of  Hunan 
University of  Agriculture. Rats were randomly divided into 
four groups, namely group A (with restraint), group B (with 
stress ulcer, SU), group C (with acupuncture at Zusanli and 
Liangmen point + SU), and group D (with acupuncture at 
non-acupoint + SU). Gastric ulcer model was established 
by fasting for 24 h and forced water (20℃) immersion 
(10 h). Moxibustion was applied to unilateral Zusanli and 
Liangmen points (selected on the basis of  Experiment 
Acupuncture Science[5]) or non-acupoint (about 1 cm 
lateral to Zusanli and Liangmen points) for about 30 min (4 
cones per point), once daily and continuously for 8 d. At 
the end of  the experiments, gastric mucosal was sampled 
from 5 randomly selected rats in each group for detecting 
apoptosis index (AI), proliferating cell nuclear antigen 
(PCNA) activity, and HSP70 expression. Gastric mucosa 
from the remaining 10 rats in each group was sampled 
to examine gastric mucosal injury index (ulcer index, UI, 
GUTH method) and TGF-α content.

Determination of TGF-α
Samples of  gastric mucosa were homogenized and treated 
with the test kit according to the manufacturer’s instructions. 

Immunohistochemical analysis
Paraformaldehyde-fixed and paraffin-embedded tissues 
were cut into 4-μm thick sections, dewaxed in xylene and 
rehydrated through graded ethanol. Sections were treated 
with 30 mL/L H2O2 to inhibit endogenous peroxidase 
activity. Expression of  PCNA and HSP70 was detected 
using SP immunohistochemical method (SP kit, Beijing 
Zhongshan Golden Bridge Biotechnology Co. Ltd. Mouse 
anti-rat monoclonal antibody at a dilution of  1:125 and 
rabbit anti-rat polyclonal antibody at a dilution of  1:125 
were used for detection of  PCNA and HSP70 expression, 
respectively. Cell apoptosis was examined using TUNEL 
method (Apoptosis Package, Wuhan Boster Biological 

Technology Co. Ltd). Sections were stained with brown 
DAB color-developing agent. Cells bearing a brown-yellow 
stain in the nuclei or cytoplasm were considered positive 
for HSP70. PCNA and cell apoptosis were considered 
when cells had a brown-yellow staining in the nuclei. 
Medical Image Analyzing System (MIAS) was used to 
calculate the percentage of  positive cells. 

Statistical analysis
All results were expressed as mean ± SD. Statistical 
significance of  differences was performed by employing 
the ANOVA with SPSS software (Vers ion 11 .5) . 
Differences were considered statistically significant when P 
was less than 0.05.

RESULTS
UI and TGF-α content in gastric mucosa
UI in group B was higher than that in control A which 
suggested successful model preparation. UI in group C was 
significantly lower than that in groups B and D. The content 
of  TGF-α in group B was significantly lower than that 
in group B, while the content of  TGF-α in group C was 
significantly higher than that in group B and D (Table 1).

HSP70, PCNA-LI expression and AI in gastric mucosal 
cells
AI and expression of  HSP70 in group B were significantly 
higher than those in group A, while PCNA-LI in group 
B was lower. The expression of  HSP70 in group C was 
higher than that in any other group. PCNA-LI in group C 
was significantly higher than that in group B, while AI in 
group C was lower (Table 2, Figure 1,Figure 2, Figure 3). 

DISCUSSION
Much Chinese ancient l i terature documents that 
moxibustion can enhance the vital energy of  the human 

Group UI TGF-α (pg/mL)
A 12.0 ± 5.9 254.0 ± 86.9
B 26.8 ± 9.8b 104.7 ± 51.2b

C 14.1 ± 5.4df 237.0 ± 72.6ad

D 26.2 ± 7.7b 154.1 ± 61.3b

Table 1  Comparison of UI and TGF-α among four groups (mean 
± SD, n  = 10)

bP < 0.01 vs group A; dP < 0.01 vs group B; aP < 0.05, fP < 0.01 vs group D.

Table 2  Comparison of PCNA-LI, AI, expression of HSP70 
among the four groups (mean ± SD, n  = 5)

Group PCNA-LI 
(×  10-6/μm)

AI 
(×  10-6/μm)

HSP70 
(%)

A 14.9 ± 4.6 4.4 ± 2.6 0.02 ± 0.01
B   6.9 ± 4.7a 9.6 ± 4.2a  0.08 ± 0.06a

C 21.6 ± 4.1d 3.0 ± 1.6ce    0.13 ± 0.03bcf

D 18.3 ± 7.9c 8.2 ± 5.2     0.06 ± 0.04

aP < 0.05, bP < 0.01 vs group A; cP < 0.05, dP < 0.01 vs group B; eP < 0.05, fP < 0.01 
vs group D.



body and its ability to prevent diseases. Modern studies 
proved that moxibustion could relieve pain, improve blood 
circulation, and regulate metabolism and immunity[6]. 

Our previous study demonstrated that acupuncture 
at different segments of  Foot-Yangming Meridian had 
protective effects on injured gastric mucosal cells, and the 
effect of  stimulation on the Zusanli point was the best[3]. 
Acupuncture at Zusanli point could reduce ulcer index 
in rats with gastric mucosal injury induced by infusing 
dehydrated alcohol into stomach[4]. 

Zusanli is often used to treat gastric disease[4]. Chen et 
al[7] found moxibustion could reduce gastric mucosal injury 
and accelerate ulcer healing in rats with gastric ulcer. The 
results of  our study showed that moxibustion at Zusanli 
and Liangmen points could reduce UI of  gastric mucosa, 
suggesting that moxibustion had protective effect on 
gastric mucosal cells. 

Apoptosis is an active gene-controlled process of  
cell death and the primary form of  programmed cell 
death[8,9]. Programmed cell death is a normal process 

in gastric mucosal cells and apoptosis is the chief  
death pattern in epithelial cells of  the gastrointestinal 
tract[10] for destruction of  unwanted and superfluous 
cells. Proliferation is as important as apoptosis for the 
development and homeostasis of  metazoans. There is a 
balance between cell apoptosis and proliferation in normal 
gastric mucosa[11], while gastric mucosal diseases caused 
by stress injury are always accompanied with increased 
cell apoptosis. A few apoptotic cells exist in epithelial cells 
of  normal gastric mucosa, but concentrated necrosis and 
apoptotic cells are found on the surface of  ulcers[12]. Peng 
et al[13] found H pylori infection could induce apoptosis of  
gastric mucosal epithelial cells, but had no effect on cell 
proliferation. The proliferative cells could not balance 
out the apoptotic cells, which caused ulcers. The study on 
rats with stress ulcer demonstrated that stress induced, 
increased apoptosis of  gastric mucosal epithelial cells 
and cell apoptosis was decreased during the healing of  
gastric ulcers[14]. Xiong et al[15] found that AI in ulcer model 
group was higher than that in normal group, while AI 
in treatment group decreased significantly after healing 
of  ulcers. Many studies have reported that acupuncture 
could inhibit cell apoptosis in ischemic cardiac muscle and 
nervous system[16,17]. But there are less studies on the effect 
of  acupuncture on cell apoptosis in the gastrointestinal 
tract mucosa. Acupuncture can inhibit apoptosis of  
colonic epithelial cells in ulcerative colitis[18]. Our previous 
study demonstrated that acupuncture at Zusanli point 
could induce the expression of  Bcl-2 protein to inhibit and 
reduce gastric mucosal cell apoptosis induced by ethanol[19]. 
The results of  the present study showed AI in group C 
was significantly lower than that in group B, indicating that 
acupuncture at Zusanli and Liangmen points could inhibit 
gastric mucosal cell apoptosis induced by water immersion 
and restraint stress. Proliferating cell nuclear antigen 
(PCNA) plays an important role during DNA synthesis 
and cell proliferation. Sun et al[20] found PCNA-LI was 
increased during healing of  gastric mucosal injury. Our 
results showed that acupuncture at Zusanli and Liangmen 
points could promote cell proliferation to accelerate repair 

A B

C D

Figure 1  Expression of PCNA in group A (A), group B (B), group C (C) and group 
D (D).
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Figure 2  Cell apoptosis in group A (A), group B (B), group C (C) and group D (D).

A B

C D

Figure 3  Expression of HSP70 in group A (A), group B (B), group C (C) and group 
D (D).

A B

C D



of  the injured gastric mucosa.
TGF is a species of  growth factor, which can promote 

cell proliferation and division as well as cell migration. 
Konturek et al [21] found TGF-α could accelerate the 
healing of  stress injury induced by dehydrated alcohol and 
stress. The healing of  gastric ulcers is accompanied with 
increased expression of  TGF-α. TGF-α can promote 
cell proliferation, inhibit gastric secretion and improve 
blood flow around ulcer margin[22]. Furthermore, TGF-α 
can increase the content of  DNA, RNA and protein in 
injured mucosa, accelerate tissue growth and repair[23]. The 
results of  our study demonstrated that acupuncture at 
Zusanli and Liangmen points could increase the content 
of  TGF-α in gastric mucosa accompanied with increased 
cell proliferation.

Heat shock proteins (HSPs), also called stress proteins, 
are a group of  proteins that are present in all cells in all 
life forms. They are induced when a cell undergoes various 
types of  environmental stresses like heat, cold and oxygen 
deprivation[24]. Over-expression of  HSP70 has been found 
in gastric mucosa of  rats with gastric ulcer and in patients 
with gastric carcinoma[25,26]. The over-expression of  
HSP70 can accelerate ulcer healing by increasing GMBF, 
promoting cell proliferation, inhibiting cell apoptosis, 
protecting cells against oxygen-free radical, accelerating 
protein synthesis[27-29]. Moxibustion, as a physiological 
stressor, can induce expression of  HSP70[30,31]. The results 
of  our study showed acupuncture at Zusanli and Liangmen 
points could increase the expression of  HSP70 in gastric 
mucosa. 

What is the relationship between HSP70 and the other 
protective factors? Tsukimi et al[32] found the increased 
expression of  HSP70 might be related to the synthesis and 
activity of  growth factors, cytokine and COX-2. Increased 
expression of  HSP70 in gastric mucosal stem cells induced 
by ethanol can promote proliferation of  stem cells, thus 
to accelerate cell renovation of  the gastric mucosa[33]. The 
results of  our study suggested that acupuncture at Zusanli 
and Liangmen points could promote TGF-α synthesis, 
accelerate cell proliferation and inhibit cell apoptosis. 
And these effects are related to the expression of  HSP70 
induced by moxibustion. 

 COMMENTS
Background
Apoptosis is an active gene-controlled process of cell death and the chief death 
pattern in epithelial cells of gastrointestinal tract. There is a balance between 
cell apoptosis and proliferation in normal gastric mucosa, while gastric mucosal 
diseases caused by stress injury are always accompanied with increased cell 
apoptosis. It suggests that inhibition of cell apoptosis is helpful for preventing 
stress ulcer. Studies have reported that acupuncture could inhibit cell apoptosis in 
ischemic cardiac muscle and nervous system. 

Research frontiers
Protective effect of acupuncture on gastric mucosa has been proved. And 
the mechanism has been explored in several levels including regulation of 
neuromechanism, effect of gut hormone, improvement of GMBF, effect of humoral 
factors, opposition on oxygen-free radical and enhancement of gastric wall 
barricade. Recent studies have shown acupuncture and moxibustion can induce 
HSP70 to protect gastric mucosa. 

Innovations and breakthroughs
The study observed the protective effect of moxibustion on gastric mucosa. The 
previous study has proved acupuncture can inhibit gastric mucosal cell apoptosis 
induced by ethanol. This study explored the relationship between TGF-α, HSP70 
and cell apoptosis.

Applications 
The results of the present study proved pre-moxibustion could induce HSP70, 
increase TGF-α content and inhibit cell apoptosis to protect gastric mucosa 
against stress injury. Preventing gastric mucosal injury by pre-moxibustion could 
be widely promoted in the clinic. 

Terminology
Heat shock proteins (HSPs) are a group of proteins that are present in all 
cells in all life forms. They are induced when a cell undergoes various types of 
environmental stresses like heat, cold and oxygen deprivation.

Peer review
In the present study, authors demonstrated that moxibustion at Zusanli and 
Liangmen points has a protective effect on rats gastric mucosa in stress-induced 
gastric ulcer via promoting TGF-α synthesis and proliferation of gastric mucosal 
cells, suppressing gastric mucosal cell apoptosis, and up-regulating HSP70 
expression. This study is well designed and well conducted.  

REFERENCES
1	 Zhang FC , Liang LX, Zhang G, Cai LY, Liu MC. The 

relationship between apoptosis, expression of EGFR and 
gastric ulcer. Linchuang Neike Zazhi 2003; 20: 382-383

2	 Liang XS, Ma TM. Present situation on heat shock proteins of 
insects. Liaoning Zhongyi Xueyuan Xuebao 2004; 6: 69

3	 Yan J, Chang XR, Deng YJ, Yi SX, Lin YP, Zhou GP. Effect 
of electroacupuncture of acupoints of stomach meridian on 
gastric mucosal tissues in alcohol-induced gastromucosal 
lesion rabbits. Zhenci Yanjiu 2001; 26: 264-269

4	 Chang XR, Yan J, Lin YP, Yi SX, Deng YJ. Observation on 
the cytoprotection effect of the gastric mucosal damage of 
the rabbit by electro-acupuncture at Zusanli (ST36) point. 
Zhongguo Zhongyiyao Xinxi Zazhi 2002; 9: 26-27

5	 Li ZR. Experimental Acupuncture Science. Beijing: Zhongguo 
Zhongyiyao Chubanshe, 2003: 327-329

6	 Xie LL, Liu GP. The progress of the study about therapeutic 
effects and mechanism of moxibustion. Chengdu Zhongyiyao 
Daxue Xuebao 2000; 16: 55-57

7	 Chen Y, Xiao D, Wang F, Cao Y, Ji J, Chen M.Effects of 
moxibustion on experimental gastric ulcer in rats. Zhenci 
Yanjiu 1992; 17: 113-116

8	 Que FG, Gores GJ. Cell death by apoptosis: basic concepts and 
disease relevance for the gastroenterologist. Gastroenterology 
1996; 110: 1238-1243

9	 Thompson CB. Apoptosis in the pathogenesis and treatment 
of disease. Science 1995; 267: 1456-1462

10	 Wagner S , Beil W, Westermann J, Logan RP, Bock CT, 
Trautwein C, Bleck JS, Manns MP. Regulation of gastric 
epithelial cell growth by Helicobacter pylori: offdence for a 
major role of apoptosis. Gastroenterology 1997; 113: 1836-1847

11	 Ma ZF, Ma HS. Correlations of Helicobacter pylori-related 
gastric mucosal inflammation and apoptosis with lactic acid 
bacteria. Shijie Huaren Xiaohua Zazhi 2006;14: 312-317

12	 Tang ZP , Xu XM, Ye LZ, Kuang ZS, Xie YH. Effect of 
Jianzhongyuyangpian (JZYYP) on acetic acid-induced gastric 
ulcer margin mucosal cell kinetics in rats. Zhongguo Zhongxiyi 
Jiehe Xiaohua Zazhi 2001; 9: 201-203

13	 Peng ZS, Liang ZC, Liu MC, Ouyang TN. Studies on gastric 
epithelial cell proliferation and apoptosis in Hp associated 
gastric ucer. Shijie Huaren Xiaohua Zazhi 1999; 7: 218-219

14	 Xu J , Song YG, Wu JB, Lai ZS, Wang YD. Changes of 
plasma EGF and apoptosis of gastric epithelium mucosae 
in experimental stress-induced ulcers in rats. Suzhou Daxue 

www.wjgnet.com

Yi SX� et al . Effect of pre-moxibustion on gastric mucosa                                                                                    2177



Xuebao 2004; 24: 160-164
15	 Xiong GL. Effect of Jianwei Yuyang Granules on apoptosis 

of gastric mucosal epithelia in rats with gastric ulcers. Hunan 
Zhongyi Xueyuan Xuebao 1999; 19: 23-24 

16	 Luo ZD , Luo ZK, Xu NG, Lai XS, Yin LH. Influence of 
electroacupuncture on apoptosis and nerve growth factor of 
focal cerebral ischemia of rats. Zhongguo Linchuang Kangfu 
2004; 3: 1382-1383

17	 Tian YF, Wu FD, Qiao HF, Han XZ, Shan QH. Effect of 
acupuncture of points of the Hand-Jueyin Channel on 
apoptosis in myocardial ischemiareperfusion injury. Zhongguo 
Zhenjiu 2003; 23: 685-687 

18	 Wu HG, Huang Z, Liu HR, Zhang W, Shi Y, Zhu Y, Cui YH, 
Liu SM. Experimental study on influence of acupuncture 
and moxibustion therapy on apoptosis of colonic epithelial 
cells in rats of ulcerative colitis. Zhongguo Zhenjiu 2005; 25: 
119-122 

19	 Zhou GP , Yan J , L i JS , Deng CQ, L iu JH. E f fec t o f 
electroacupuncture of “Zusanli” on expression of Bcl-2 and 
Fas proteins in alcohol-induced gastromucosal lesion rats. 
Zhenci Yanjiu 2004; 29: 31-34 

20	 Sun WH, Ou XL, Yu Q, Cao DZ, Chen H, Yu T, Shao H, Zhu 
F, Sun YL. Effects of cyclooxygenase-2 inhibitors on gastric 
epithelial cell proliferating and gastric healing following 
hydrochloric acid-induced injury in rats. Zhongguo Bingli 
Shengli Zazhi 2003; 19: 1508

21	 Konturek SJ, Brzozowski T, Majka J, Dembinski A, Slomiany 
A, Slomiany BL. Transforming growth factor alpha and 
epidermal growth factor in protection and healing of gastric 
mucosal injury. Scand J Gastroenterol 1992; 27: 649-655

22	 Konturek PC, Brzozowski T, Konturek SJ, Ernst H, Drozdowicz  
D, Pajdo R, Hahn EG. Expression of epidermal growth factor 
and transforming growth factor alpha during ulcer healing. 
Time sequence study. Scand J Gastroenterol 1997; 32: 6-15

23	 Matsuda K, Sakamoto C, Konda Y, Nakano O, Matozaki T, 
Nishisaki H, Suzuki T, Uchida T, Wada K, Fujimori T, Maeda 
S, Kasuga M. Effects of growth factors and gut hormones 
on proliferation of primary cultured gastric mucous cells of 
guinea pig. J Gastroenterol 1996; 31: 498-504

24	 Isomoto H, Oka M, Yano Y, Kanazawa Y, Soda H, Terada R, 
Yasutake T, Nakayama T, Shikuwa S, Takeshima F, Udono 
H, Murata I, Ohtsuka K, Kohno S. Expression of heat shock 
protein (Hsp) 70 and Hsp 40 in gastric cancer. Cancer Lett 2003; 
198: 219-228

25	 Guo JS, Chau JF, Shen XZ, Cho CH, Luk JM, Koo MW. Over-
expression of inducible heat shock protein 70 in the gastric 
mucosa of partially sleep-deprived rats. Scand J Gastroenterol 
2004; 39: 510-515

26	 Targosz A, Pierzchalski P, Krawiec A, Szczyrk U, Brzozowski 
T, Konturek SJ, Pawlik WW. Helicobacter pylori inhibits 
expression of heat shock protein 70 (HSP70) in human 
epithelial cell line. Importance of Cag A protein. J Physiol 
Pharmacol 2006; 57: 265-278

27	 Pierzchalski P, Krawiec A, Ptak-Belowska A, Barańska A, 
Konturek SJ, Pawlik WW. The mechanism of heat-shock protein 
70 gene expression abolition in gastric epithelium caused by 
Helicobacter pylori infection. Helicobacter 2006; 11: 96-104

28	 Cesar JR, Yang J. Expression patterns of ubiquitin, heat shock 
protein 70, alpha-actin and beta-actin over the molt cycle in the 
abdominal muscle of marine shrimp Litopenaeus vannamei. 
Mol Reprod Dev 2007; 74: 554-559

29	 Chen GY, Wang ZR, Chen XM. Effect of heart shock protein 
on gastric mucosal protection. Shijie Huaren Xiaohua Zazhi 
2002; 10: 969-971 

30	 Liu XG , Song KY, Hao L, Yu SG, Huang DJ. Effect of 
moxibustion on expression of HSP70 in experimental RA rats. 
Zhongyiyao Xuekan 2003; 21: 1034-1039

31	 Otaka M, Konishi N, Odashima M, Jin M, Wada I, Matsuhashi 
T, Horikawa Y, Ohba R, Watanabe S. Is Mongolian gerbil 
really adequate host animal for study of Helicobacter pylori 
infection-induced gastritis and cancer? Biochem Biophys Res 
Commun 2006; 347: 297-300

32	 Tsukimi Y, Okabe S. Recent advances in gastrointestinal 
pathophysiology: role of heat shock proteins in mucosal 
defense and ulcer healing. Biol Pharm Bull 2001; 24: 1-9

33	 Du J, Tian SP, Gu L, Li WX, Ge YB. The effect of chronic 
alcohol exposure on the expression of HSP70 of gastric mucosa 
in rats. Nanjing Yike Daxue Xuebao 2002; 22: 474-475

              S- Editor  Wang J    L- Editor  Kumar M    E- Editor  Che YB 

www.wjgnet.com

2178      ISSN 1007-9327       CN 14-1219/R       World J Gastroenterol       April 21, 2007      Volume 13      Number 15


