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Abstract
AIM: To investigate the influence of oral cavity and gas-
trointestinal tract environment on the biological behavior
of recombinant Bacillus Calmette-Guerin (rBCG) that ex-
presses with allergen Der p2 after oral inoculation.

METHODS: Four groups of 6 to 8 week old Balb/c mice
were vaccinated orally with 100 µL of 109 CFU with natu-
ral BCG or three kinds of rBCGs. The BCG CFU was
counted in several tissue (oral pharyngeal lymphoid tis-
sues (OLT), gut associated lymphoid tissues (GALT),
spleen, lung and liver) and feces from the inoculated Balb/
c mice at different time after inoculation. The DNA and
mRNA of Der p2 gene in various tissue were identified by
PCR and RT-PCR, respectively.

RESULTS: All three kinds of rBCGs were observed in mu-
cosal-associated lymphoid tissues, indicating that they could
penetrate the mucosa of oral cavity and gastrointestinal tract.
The Der p2 gene was expressed by rBCG in above tissues.

CONCLUSION: It is suggested that the oral cavity and
gastrointestinal tract environment does not interrupt rBCG
expressed Der p2 from inducing immune response after
oral inoculation.
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Abstract
AIM: To study the expression of ghrelin mRNA in gastric
tissue of weaning piglets, to investigate the correlation
between relative gastric growth and fundus expression of
ghrelin mRNA in weanling piglets, and to study the role of
endogenous somatostatins.

METHODS: Eighteen litters of newborn piglets were di-
vided randomly to control and treatment groups. From
12 days of age, piglets in treatment group were fed with
starter diet supplemented with 120 mg cysteamine to
deplete endogenous somatostatin (SS). Piglets were
weaned on the 35th day of age (d35) in both groups. 6
piglets from each group were slaughtered on d28, d35,
d36.5, d38, d42 and d45, respectively. A semi-quantita-
tive RT-PCR was applied to detect the level of ghrelin
mRNA in gastric fundus and antrum with 18S rRNA as
an internal standard.

RESULTS: Ghrelin mRNA was detected in both fundus
and antrum, which was more abundant in fundus than in
antrum. Ghrelin mRNA expression in fundus exhibited a

trend of increase from d38 to d45, reaching a peak on
d45. Cysteamine significantly increased the level of ghrelin
mRNA expression on d35, d36.5 and d38.

CONCLUSION: Ghrelin is involved in the regulation of gas-
tric growth, and endogenous somatostatin downregulates
ghrelin expression.
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Abstract
AIM: To compare the effects of emodin and berberine on
the gastrointestinal motility of type 2 diabetic rats and to
investigate their mechanisms.

METHODS: Seventy-two male Wistar rats were randomly
divided into six groups, i.e., control, model, emodin,
berberine, emodin plus berberine, and cisapride groups.
Murine type 2 diabetes model was induced by intravenous
injection of a small dose of streptozotocin plus high fat high
caloric laboratory chow. The rats were treated with emodin,
berberine, emodin puls berberine, or cisapride for 10 weeks.
10% mixed fluid of Arabic gum and charcoal powder was
given to the animals by lavage to measure the gastrointes-
tinal propulsive index before sacrifice. The blood glucose
and serum triglycerides (TG), total cholesterol (TC), high
density lipoprotein-cholesterol (HDL-C) were determined by
biochemical methods. Plasma and tissue levels of sub-
stance P (SP), somatostatin (SS), vasoactive intestinal
polypetide (VIP) were determined using radioimmunoassay.

RESULTS: In the mice treated with emodin, berberine, or

emodin puls berberine, blood glucose (8.87±1.3, 7.9±1.2,
7.7±1.3), serum TG (0.57±0.39, 0.61±0.22, 0.59±0.27) and
TC (1.79±0.58, 1.85±0.42, 1.70±0.62) were significantly
lower than those in model group (10.3±1.7, 1.47±0.45,
2.18±0.17 for glucose, TG and TC, respectively, P<0.05
or P<0.01). The murine gastrointestinal propulsive index
in model group was decreased remarkably as compared
with normal group (52.3±7.9 vs 60.7±12.5, P<0.01), while
those in emodin and emodin puls berberine groups were
significantly elevated in comparison with model group
(63.4±9.9, 62.7±5.7 vs 52.3±7.9, P<0.01). In contrast, the
index in berberine group was even lower than that in model
group (46.5±8.7, P<0.05). Compared with normal group,
plasma and intestine levels of SS and VIP (SS:18.7±6.5,
47.8±14.8;VIP: 26.5±6.5, 28.8±12.3) in model group were
significantly raised (P<0.01), while plasma SP (35.6±6.5)
was decreased and tissue SP (70.6±20.7) was increased
significantly (P<0.01). In comparison with model group,
plasma and intestine levels of SS and VIP (SS:15.5±3.6,
14.6±5.6; VIP:26.5±6.5, 28.8±12.3) in emodin and emodin
puls berberine groups were significantly reduced (P<0.01),
but plasma SP levels in both groups were significantly
increased (44.2±5.9, 45.2±6.6, P<0.01).

CONCLUSION: Berberine inhibits, while emodin promotes
the gastrointestinal motility in type 2 diabetic rats. The
combined application of both drugs not only reduces blood
glucose and adjusts lipid profile, but also improves the
gastrointestinal motility. The enhacement of the gas-
trointestinal motility by emodin might be partially explained
by its rectification of the aberrant expression of gastrointes-
tinal hormones.
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Abstract
AIM: To investigate the replication and mobilization of bone
marrow (BM) cells in support of liver regeneration, and the
alteration of hepatic oval cell markers in the regenerated liver.

METHODS: In the Sprague–Dawley (SD) rats receiving 2/3
partial hepatectomy (PHx) with or without 2-acetylamin-
ofluorene (2AAF) treatment, CD34+, CD45+ BM cells were
measured by flow cytometry. The changes in cell markers
of hemopoietic stem cells, hepatic oval cells and hepato-
cytes in the regenerated liver were determined by fluores-
cence immunohistochemistry at the indicated time points
after PHx.

RESULTS: The numbers of CD34+ and CD45+ BM cells
were increased in both PHx (2-6 d) and PHx+2AAF (2-4 d)
rats. CD34 and CD45 co-expressing cells were observed
in the regenerated liver sections, which was significantly
increased after 2AAF treatment. In the PHx+2AAF rats,
the cell markers co-expressed with CD34 exhibited dy-
namic changes: Thy1.1appeared first, followed by AFP,
vimentin, CK19, and Alb; while Thy1.1, Alb, and CK19 dis-
appeared earlier than AFP and vimentin.

CONCLUSION: CD34+, CD45+ BM cells replicate during
the liver regeneration in rats. The changes of the cell mark-
ers co-expressed with CD34 reflect the in vivo develop-
ment of hepatic oval cells.
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Abstract
AIM: To study the effect of somstostatin on the apoptosis of
polymorphonuclear neutrophils (PMNs) in rhesus monkey.

METHODS: PMNs were isolated from whole blood of nor-
mal rhesus monkey using one–step discontinuous Percoll
gradient centrifugation technique. PMNs were cultured with
5×10-5 mol/L somstostatin. Cell morphology was examined
by light and electronic microscopy. Apoptosis was detected
by flow cytometry and DNA agarose electrophoresis.

RESULTS: Somstostatin at 5×10-5mol/L induced signifi-
cant apoptosis in PMNs. The cells manifested typical
apoptotic morphology: cell membrane blebbing, chromatin
condensation, nucleic fragmentation and apoptotic body
formation. Agarose electrophoresis revealed specific DNA
ladder.  Flow cytometry analysis showed that the ratio of
PMNs undergoing apoptosis was remarkably increased from
22.1% to 50.5% following somstostatin treatment (P<0.01).

CONCLUSION: Somstostatin induces apoptosis of PMNs
in rhesus monkey. It may be a new target for the treat-
ment of multiple organ dysfunction syndrome (MODS).
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Abstract

AIM: To investigate the effect of endotoxemia on enterocyte
apoptosis and proliferation in baby rats, to provide theo-
retical evidence for anti-apoptotic or growth-promoting
therapy.

METHODS: The model of endotoxemia of baby rats was
established by intraperitoneal injection of either saline
(control) or endotoxin (4 mg/kg of Escherichia coli
lipopolysaccharide). 4 cm lower ileum was collected at 0 h
(control group only), or within 10 min after dead (endotoxin
group only), 2, 4, 6, 24, and 72 h after injection respectively.
The pathologic changes of small intestine villus were ob-
served by hematoxylin-eosin (HE) staining. Apoptotic cells
were detected by terminal deoxynucleotidyl transferase-
mediated dUTP nick-end labeling (TUNEL) staining and
proliferating cell nuclear antigen (PCNA) expression was
measured by immunohistochemistry staining.

RESULTS: Apoptotic activity in each endotoxin group was
significantly higher than that of control group (37.4 ± 7.1,
44.1 ± 9.3, 46.6 ± 8.2, 54.7 ± 9.0, 45.3 ± 7.2 and 33.9 ± 6.1
vs 0.02 ± 0.01, P<0.01 respectively). PCNA expression
in each endotoxin group was significantly lower than that
of corresponding control group (P<0.05). The markedly
increased apoptosis index started from 2h after injection
of endotoxin, and increased continually there after, peaked
at 24 h, retrieved to the level of 6 h at 72 h. The signifi-
cantly decreased PCNA expression was found from 2 h
(30.2 ± 8.3 vs 74.6 ± 16.2, t = 6.874, P<0.01) after injection
of endotoxin, reached the lowest level at 4h (21.4 ± 6.7 vs
74.6 ± 18.7, t = 7.566, P<0.01) and 6h (23.9 ± 14.7 vs
73.6 ± 13.7, t = 6.999, P<0.01), retrieved to the level of 2 h
at 24 h (35.8 ± 11.4 vs 76.3 ± 11.8, t = 7.010, P<0.01),
and did not get normal at 72 h (59.6 ± 18.0 vs 78.7 ± 16.9,
t = 2.185, P = 0.046). Apoptosis index (33.9 ± 6.1) and
PCNA expression (20.2 ± 9.2) in dead group were close
to those of 2 h and 4 h after injection of endotoxin
respectively. Comparison was made by the time points
between ratios of PCNA expression and apoptosis index
in the same hours. It was found that the ratios of endot-
oxin group (0.8 ± 0.3, 0.5 ± 0.1, 0.5 ± 0.3, 0.6 ± 0.2, 1.3 ±
0.3, and 0.6 ± 0.2 respectively) were significantly lower

than that of control group [(3.2 ± 0.8) × 103 -(3.7 ± 0.7) ×
103 ] (P<0.01), and that the ratio of dead group was close
to those of 4, 6, 24 h after injection of endotoxin group,
and it was approximately the lowest level.

CONCLUSION: Enterocyte apoptotic activity is increased
and PCNA expression is decreased during endotoxemia
in baby rats, and the imbalance between apoptosis and
proliferation is one of the pathologic mechanisms of gut
barrier impairment during severe infection.
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Abstract
AIM: To express and purify recombinant heat shock pro-
tein A subunit (HspA) of Helicobacter pylori (H pyloi).

METHODS: Gene hspA was amplified by PCR, and in-
serted into the prokaryotic expression vector pET22b, pQE-
60 and pGEX-4T-2 respectively. The plamids were trans-
formed into the Escherichia coli JM109 and BL21 (DE3).
Expression of hspA gene was induced by IPTG and was
analyzed by SDS-PAGE. The recombinant proteins were
purified through nickel-affinity chromatography. Antigenicity
of the recombinant proteins was analyzed by western blot.

RESULTS: The hspA gene was expressed in two forms
(HspA and HspA-His6) in pQE-60. The expressed protein
accounted for above 40% of the total bacterial protein.
The purity of HspA and HspA-His6 were 88.63% and
86.32% respectively after purification. Western blot proved
that the recombinant proteins could be recognized by the
anti-H pylori serum.

CONCLUSION: HspA of H pylori has been expressed and
purified with high efficiency, which can be used for vac-
cine development and immunological investigation.
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Abstract

AIM: To investigate the effect of Helicobacter pylori (H pylori)
eradication therapy and H pylori-Killing Decoction on
chronic pathological mucosal changes.

METHODS: Forty-six chronic gastritis patients with positive
H pylori were orally administered with Livzon Weisanlian
(Bismuth agent 0.22 g, b.i.d. + Tinidazole 0.5 g, b.i.d. +
Clarithromycin 0.25 g. b.i.d) for 7 days for eradication of
H pylori. The patients were then randomly divided into 3 groups,
treated with H pylori-Killing Decoction, Weifuchun and
Gastropine respectively. After 3-month treatment, gastroscopy
and histopathological biopsy of antrum and corpus were per-
formed to assess the pathological changes of gastric mucosa.
Meanwhile, the serum concentration of epidermal growth fac-
tor (EGF), the mucosal content of phospholipid and epidermal
growth factor receptor (EGFR) was also detected.

RESULTS: After the eradication treatment of H pylori, the
acute inflammation of gastric mucosa was reduced
obviously, but no evident influence on chronic pathologi-
cal changes was observed. After 3-month treatment with
H pylori-Killing Decoction and Weifuchun, the chronic
pathological changes of gastric mucosa were improved
significantly. The mucosal content of phospholipid was
increased remarkably, and the serum levels of EGF were
decreased significantly in both groups. However, the
mucosal EGFR expression was significantly increased
in H pylori-killing decoction group, but not Weifuchun goup.

CONCLUSION: H pylori-killing Decoction has therapeutic
effect on the chronic pathological changes of H pylori-re-
lated gastritis and protective effect on gastric mucosa barrier.
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Abstract

AIM: To investigate the antitumor effect of dendritic cells

(DC) pulsed with lysates of heat-shocked tumor cells and
the prophylactic effects of this DC tumor vaccine in mice

inoculated with tumor cells in colon.

METHODS: CT-26 cells were heat-shocked at 42  for 1h

(HSCT-26) and then frozen-thawed repeatedly to lyse. Bone
marrow-derived DCs pulsed with the lysate were used to
immunize BALB/c mice. Using IFN-γ enzyme-linked

immunospot (ELISPOT) and LDH release assay, the anti-
tumor response of cytotoxic T lymphocytes (CTLs) was

evaluated. The immunoprophylactic effect induced by heat-
shocked CT-26 cell lysate pulsed DC (HSCT-26 DC) in
colon cancer mouse model was compared with that in-

duced by non-heat-shocked CT-26 cells lysate pulsed DC
(CT-26 DC) on tumor volume and survival time.

RESULTS: Compared with CT-26 lysates, pulsing with
HSCT-26 lysate enhanced the expression of MHC-II mol-
ecule (66.3% vs 59.1%) and co-stimulating molecule CD86
(39.4% vs 36.7%) on DC surface. The quantity of CTLs
induced by HSCT-26 DC was more than that induced by
CT-26 DC (P = 0.001). The specific cytotoxic activity of
CTLs induced by HSCT-26 DC was more potent than that
of CTLs induced by CT-26 DC at the same E T ratio.
Fourteen days after colon inoculation of CT-26 cells, the
tumor volume of HSCT-26 DC immunized mice was simi-
lar to that of CT-26 DC immunized mice (P = 0.480), and
both were much smaller than that of DC immunized mice
(P = 0.000). 50% of DC immunized mice suffered from
peritoneal metastasis, whereas none of HSCT-26 DC im-
munized mice and CT-26 DC immunized mice was
involved. The survival time of colon cancer model mice
immunized with HSCT-26 DC was significantly longer than
that of the mice immunized with CT-26 DC (P = 0.0384).

CONCLUSION: Pre-heated tumor cells can enhance the
antitumor effects elicited by tumor cell lysate pulsed DCs
in vivo. Vaccination with DCs pulsed with lysates of heat-
shocked tumor cells can prolong the survival time of mice
with colon cancer by effectively suppressing the growth of
colon cancer and peritoneal metastasis.
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Abstract
AIM: To investigate the effects of matrine on the release of
interferon-gamma (IFN-γ) and tumor necrosis factor alpha
(TNF-α), and the hepatic histopathology in mice with con-
canavalin A (Con A) induced liver injury.

METHODS: Forty-eight NIH mice were randomly divided
into 4 groups: control group (group A), model group (group
B), big dosage group of matrine (25 mg/kg, group C), small
dosage group of matrine (12.5 mg/kg, group D) and
bifendate group (group E). All mice except group A were
injected with Con A (20 mg/kg) via the tail vein at the first
day of experiment. Group C and group D were injected
with matrine (25 mg/kg and 12.5 mg/kg, respectively) via
the tail vein. Mice in group E were orally administered with
bifendate (150 mg/kg). All the drugs were given once daily
for 3 days consecutively. Four hours after the last admin-

istration of the drugs, mice were injected with Con A once
again at the same dosage. Blood samples for determin-
ing aminotransferase (ALT) activity, IFN-γ and TNF-α con-
centration were collected at the 8th hour after Con A
administration. Histopathological examination was also
performed for liver tissue.

RESULTS: Serum IFN-γ and TNF-α in group C and group D
were obviously lower than that in group B(IFN-γ:25.5±6.1 vs
69.3±33.6 ng/L, 26.5±2.5 vs 69.3±33.6 ng/L, t = 4.0,4.0,
respectively, P<0.01; TNF-α: 49.1±11.9 vs 106.7±64.4 ng/L,
52.9±5.2 vs 106.7±64.4 ng/L, t = 2.9,2.9,respectively,
P<0.01, but there was no significant difference compared
with group E(P >0.05). Serum ALT activity in group C
and group D were apparently lower than that of group B
(1 086.9±675.8 vs 2 477.2±529.9 nkat/L, 1 121.9±957.4
vs 2 477.2±529.9 nkat/L, t = 5.1,3.9, respectively, P<0.01).
Hepatic histopathology changes were alleviated in both
group C and group D compared with group E (P<0.05).

CONCLUSION: Matrine has a remarkable therapeutic ef-
fect on liver injury in mice by suppressing the release of
IFN-γ and TNF-α, and alleviating the pathological changes
in liver tissue.
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Abstract

AIM: To determine the expression of laminin receptor (LN-R)
in gastric adenocarcinoma and its clinicopathological
significance.

METHODS: Immunohistochemical staining was performed
on 76 cases of paraffin-embedded gastric adenocarcinoma
tissues and 10 normal gastric mucosa tissues with mouse-
anti-human LN-R polyclonal antibodies.

RESULTS: The expression of LN-R in gastric adenocarci-
noma was significantly higher than that in normal gastric
mucosa tissues (P<0.05). The expression was significantly
associated with differentiation degree, Borrmann stage, in-
vasion depth, tumor size and lymphatic node metastasis
(χ2 = 10.606, 9.979, 6.838, 7.611, 12.509, P<0.05). The
positive expression was negatively correlated with the
survival time (χ2 = 9.980, P<0.05).

CONCLUSION: LN-R might act as an important index for
judging the invasiveness, metastasis and prognosis of
gastric adenocarcinoma.
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Abstract

AIM: To establish a bioartificial liver (BAL) that can me-
tabolize both ammonia and diazepam (DZP).

METHODS: HepG2-GS-3A4 cell line was produced by
transfecting cytochrome P450 3A4 (CYP3A4) gene into
HepG2-GS, a cell line established by Enosawa et al by

introducing glutamine sythetase (GS) gene into HepG2
cells. After the expression of CYP3A4 was verified by West-

ern blot and immunohistochemistry, HepG2-GS-3A4 cells
were inoculated in a BAL circulatory reactor. When the cells

grew to enough number, medium containing NH4Cl and DZP
was infused. Samples were collected at fixed time. The
concentrations of ammonia, DZP and its metabolites were

analyzed by Berthelot reaction and HPLC.

RESULTS: The expression of CYP3A4 in HepG2-GS-3A4
was much stronger than that in HepG2 (P = 0.02). The
BAL with HepG2-GS-3A4 showed much higher capaci-
ties of ammonia and DZP metabolisms than those with
HepG2 or no cells (P = 0.04 and 0.03). The concentra-

tions of ammonia and DZP were decreased by 31.7% and
36.7%, respectively.

CONCLUSION: BAL with HepG2-GS-3A4 processes
strong activities of ammonia and DZP metabolism, with
advantages of stability, easy subculture and storage, and
abundance of cells.
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Abstract

AIM: To study the dynamic changes of p38 mitogen-acti-
vated protein kinase (p38 MAPK) phosphorylation and to
assess the effect of p38 MAPK phosphorylation inhibitor
in severe acute pancreatitis (SAP) in rats.

METHODS: The SAP model was induced by bili-pancre-
atic duct retrograde infusion with 5% sterile sodium tauro-
cholate solution. Eighty Sprague-Dawley (SD) rats were
randomly divided into sham-operation (SO) group (n = 30),
SAP-NS group (n = 25) and SAP-CNI1493 group (n = 25).
In the SAP-CNI1493 group, SD rats were administered
with 10 mg/kg inhibitor CNI-1493 (i.v.) 30 min before in-
duction of SAP. In SAP-NS group, rats received same
volume isotonic saline (i.v.) as CNI-1493. Pancreatic tis-
sues and serum samples were collected before and 15 min,
0.5 h, 1 h, 3 h, 6 h after operation. Western blot analysis
was performed to determine the phosphorylations of p38
MAPK in the pancreas homogenates. Serum levels of
interleukin-1β (IL-1β) and tumor necrosis factor-α (TNF-α)
were measured by ELISA; Pathological changes of pan-
creas were examined and scored with light microscopy.

RESULTS: In the SO group, basal p38 MAPK phosphory-
lation was detected. In the SAP-NS group, the p38 MAPK
phosphorylation in the pancreas homogenates reached
the maximum at 15 min, remained at a similar level at 30,
60 and 180 min, and declined to the same level as that in
SO group at 6 h. In the SAP-NS group and SAP-CNI1493
group, the densities of the band detected by West-
ern blot were 5 200±360, 3 500±250 at 15 min, and
4 910±320, 2 500±340 at 30 min (P <0.01). In SAP-
CNI1493 group, the serum levels of IL-1β and TNF-α were
decreased significantly as compared with those in SAP-
NS group (P <0.01). The severity of tissue damage in the
SAP-CNI1493 group at 3 h were significantly attenuated
in comparison with that of the SAP-NS group (P<0.01).

CONCLUSION: The p38 MAPK plays an important role in
the pathogenesis of SAP. Inhibition of p38 MAPK phos-
phorylation may be a potential approach for prevention
and treatment of SAP.
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Abstract
AIM: To explore  the expression and clinical significance
of MAGE-A1, MAGE-A4 genes in human colorectal
neoplasm.

METHODS: MAGE-A1, MAGE-A4 were detected by
streptavidin-peroxidase (S-P) immunohistochemistry in 38
normal colorectal mucosal tissues, 31 colorectal adenoma
tissues and 83 colorectal adenocarcinoma tissues.

RESULTS: MAGE-A1 was located in cytoplasm, whereas
MAGE-A4 was observed in both cytoplasm and nucleus.
While hardly detected in normal colorectal mucosal
tissues, their expression was significantly increased in
colorectal neoplasm tissues (P<0.01). However, there was
no difference between colorectal adenoma and colorectal
adenocarcinoma. The expression of both genes had no
relationship with sex, age, histological type, recurrence
and malignant transformation of colorectal adenoma, or
histological grade, depth of wall invasion and liver metasta-
sis of colorectal adenocarcinomas. However, the expres-

sion of both genes was significantly correlated with re-
gional lymph node metastasis in colorectal adenocarci-
noma (PA1<0.01, rsA1 = 0.287, PA4<0.01, rsA4 = 0.312).
There was correlation between the expression of MAGE-
A1 and MAGE-A4 in colorectal adenocarcinoma with re-
gional lymph node metastasis (P<0.05, rs = 0.247).

CONCLUSION: MAGE-A1 and -A4 genes may play im-

portant roles in the occurrence of colorectal neoplasm and
the progression of colorectal adenocarcinoma, especially
the lymph nodes metastasis. So they could be regarded

as two molecular markers for early diagnosis of colorectal
neoplasm as well as prediction of regional lymph node

metastasis of colorectal adenocarcinoma.
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