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Abstract
AIM: By analyzing the gene expression profile in the re-
generated liver tissue, to study the molecular mechanism
of liver regeneration disturbance induced by monosodium
L-glutamate (MSG) in rat.

METHODS: Both rats (control group) and MSG-rats (model
group) were operated to excise the left and middle lobes
of liver (about 68% of all the liver) 6 weeks after birth. The
rats were executed at 5th day after operation, and the
regenerated liver tissues were frozen by liquid nitrogen. A
gene chip with 1176 genes was used to detect the differ-
entially expressed genes in the regenerated liver tissue.
mRNAs were extracted from the regenerated liver tissue
and 33P labeled cDNA probes were prepared by RT-PCR.
The probes were hybridized with the gene chip. The data
were analyzed with Microsoft Access and Excel to deter-
mine the differentially expressed genes.

RESULTS: In the 1176 examined genes, there were 256
differentially expressed genes in model group in contrast
with control group, with 40 genes up-regulated and 216 gene

down-regulated. Among them, there were 10 genes asso-
ciated with cell receptors, 15 genes  associated with
transcription, 9 genes associated with cell adhesion
receptor, 98 genes associated with metabolism, 9 genes
associated with post-translational modification/protein
folding, and 11 genes associated with protein turnover.

CONCLUSION: The gene expression profile of the MSG-
indcued liver regeneration is significantly different from
partial hepatectomy-induced liver regeneration in rat.

Key Words: Key Words: Key Words: Key Words: Key Words: Liver regeneration; Monosodium L-

glutamate; Gene chip
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Abstract
AIM: To isolate, culture and identify human fetal liver stem
cells in vitro to lay a foundation for the application of these
cells in bioartificial liver support system and hepatocyte
transplantation.

METHODS: The fetal liver stem cells were isolated from
the liver of dead human fetus. The cell suspension was
centrifuged at 50 g. The sediment was resuspended with
F12 solution, followed by  Percoll gradient centrifugation.
The cell layer between 50% and 70% of Percoll was
collected, washed, centrifuged, resuspended in DMEM
(2 1), and incubated. Immunohistochemistry was used
to identify the phenotypes of the cultured cells.

RESULTS: The primary cells were round or oval, much
smaller than hepatocytes with larger nucleus and less
plasma. These cells grew prosperously in culture medium.
The plasma of the cultured cells was positive for CK19,
OV6 and albumin staining. Double staining showed that
some cells were positive for both albumin and CK19.

CONCLUSIONS: The liver stem cells exist in the human
fetal liver and display various differentiation status.

Key Words:Key Words:Key Words:Key Words:Key Words: Liver stem cells; Human fetus; Immuno-

histochemistry
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Abstract

AIM: To study the influence of ischemia and anoxia injury
on the distribution and polarity of integrin in intestine epi-
thelial cells (IEC).

METHODS: IEC ischemia and anoxia injury model was
established. The cells were divided into four groups,
namely, group A (control group), group B (anoxia group),
group C (ischemia group), and group D (ischemia and an-
oxia group). Cell apoptosis and the polarity and distribu-
tion of integrinsα3, α5, β1, β2, β5 were determined by flow
cytometry (FCM) and laser scanning confocal microscope
(LSCM), respectively.

RESULTS: Integrinsα3, α5, β1, β5 were expressed exclu-
sively on the basal and lateral surfaces of IECs in group A.
After ischemia and anoxia injury, integrinsα3, α5, β1, β5
distribution moved from the basolateral to the apical
membrane. Cell apoptosis was increased in group B, C
and D. Integrin α3 was not observed in the middle and
apical membrane in group C. Integrin β2 distribution was
not markedly changed in any group.

CONCLUSION: The change in the distribution of integrin is

induced by ischemia and anoxia, which is correlated with
IEC apoptosis. IEC apoptosis is more sensitive to the anoxia.
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Abstract

AIM: To investigate the transcription activation of induc-
ible nitric oxide synthase (iNOS) gene in different cell lines.

METHODS: The coding sequence of iNOS promoter
(iNOSp) was amplified by PCR from genomic DNA of hu-
man hepatoblastoma cell line HepG2, and cloned into
pEGM-Teasy vector to yield Teasy- iNOSp. The iNOSp
gene was cut from Teasy-iNOSp by KpnI and XhoI, and
then subcloned into pCAT3-Basic to produce a construct
named pCAT3-iNOSp. pCAT3-iNOSp was transfected into
HepG2 cell line, SMMC-7721 human hepatocellular carci-
noma cell line, NIH-3T3 mouse fibroblast cell line, Ito hu-
man lipocyte cell line, and L02 human normal liver cell line
by FuGENE 6 transfection reagent. Cells transfected with
pCAT3-Basic or pCAT3-Promoter were used as negative
and positive controls. The activity of CAT, which reflects

the transcription activation of the iNOS gene promoter,
was detected by ELISA after 48 hours of transfection.

RESULTS: The report vector pCAT3-iNOS was successfully
constructed, as confirmed by restriction enzyme digestion
and sequencing. The activity of CAT was highest in HepG2

cells transfected with pCAT3-iNOSp, and lowest in Ito cells.

CONCLUSION: The iNOS gene promoter can transactivate
its downstream genes. Its transcription activity varies in
different cell lines.
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Abstract
AIM: To explore the feasibility of transferring dihydrofolate
reductase- (DHFR) gene and cytidine deaminase (CD) fu-
sion gene into mouse bone marrow (BM) cells to induce
resistance to high dose methotrexate (MTX) and cytosine
arabinoside (Ara-C), and to improve the tolerance of
myelosuppression following combination chemotherapy.

METHODS: Human double-mutant DHFR-CD fusion gene
was transferred into mouse BM cells by retroviral vector Granu-
locyte-macrophage colony-forming unit (CFU-GM) assay
was performed for retrovirally infected and drug treated mouse
BM cells. DNA was extracted from mouse BM, and the ex-
pression of drug resistant genes was examined by PCR.

RESULTS: Drug resistant colonies were formed by donor
mouse BM cells co-cultured with the retrovirus producing
cells, as well as the BM cells from recipient mice trans-
planted with the fusion gene transfected BM cells (CFU-

GM of donor mice was 14%, χ2 = 42.55, P<0.01; CFU-GM
of recipient mice was 20%, χ2 = 44.26, P<0.01). The drug
resistance to both MTX and Ara-C was also increased in
the recipient mice.  The survival rate of gene transferred
mice was significantly higher compared with the control
mice χ2 = 7.42, P<0.01. Expression of the DHFR-CD fu-
sion gene in the transfected mice was confirmed by PCR.

CONCLUSION: Double drug resistant genes can be in-
tegrated and expressed in mouse bone marrow cells;
furthermore, they can increase the drug resistance to
MTX and Ara-C.

Key Words:Key Words:Key Words:Key Words:Key Words: Dihydrofolate reductase; Cytidine

deaminase; Gene therapy

Lu P, Jin F, Chen B, Yao F, Wang SB, Chen JQ, Xu HM, Zhao SC.
Protection against toxicity of high dose chemotherapy in mice trans-
fected with double-mutant dihydrofolate reductase-cytidine deami-
nase gene. Shijie Huaren Xiaohua Zazhi  2005;13(4):464-467

χ

χ



http://www.wjgnet.com/1009-3079/13/464.asp

×

×

×

µ

µ

χ

χ

 

           5’LTR L22F,F31S-DHFR THrS CD 3’-LTR

MPSV

                                                 465



χ  χ

0     25    30    35   40    45    50

30

25

20

15

DHFR-CD

Am12

B
o
d
y
 m

a
ss

(g
)

Day after BMT

0     25    30    35   40    45    50

24

20

16

12

8

4

0

DHFR-CD

Am12

W
B
C
 c

o
u
n
t(

×××× ×1
0
0
0
/L

)

Day after BMT

0     25    30    35   40    45    50

100

80

60

40

20

DHFR-CD

Am12

P
la

te
le

t 
co

u
n
t(

×××× ×1
0
0
0
/L

)

Day after BMT

M      1       2       3       4

466                ISSN 1009-3079 CN 14-1260/R



1 Takebe N, Zhao SC, Ural AU, Johnson MR, Banerjee D, Diasio
RB,  Bert ino JR.  Retroviral  t ransduct ion of  human
dihydropyrimidine dehydrogenase cDNA confers resistance
to 5-fluorouracil in murine hematopoietic progenitor cells and
human CD34+-enriched peripheral blood progenitor cells.
Cancer Gene Ther  2001;8:966-973

2 Sorrentino BP, Brandt SJ, Bodine D, Gottesman M, Pastan I,
Cline A, Nienhuis AW. Selection of drug-resistant bone mar-

row cells in vivo after retroviral transfer of human MDR1.
Science  1992;257:99–103

3 Capiaux GM, Budak-Alpdogan T, Takebe N, Mayer-Kuckuk
P, Banerjee D, Maley F, Bertino JR. Retroviral transduction of
a mutant dihydrofolate reductase-thymidylate synthase fu-
sion gene into murine marrow cells confers resistance to both
methotrexate and 5-fluorouracil. Hum Gene Ther  2003;14:
435-446

4 Eliopoulos N, Al-Khaldi A, Beausejour CM, Momparler RL,
Momparler LF, Galipeau J. Human cytidine deaminase as an
ex vivo drug selectable marker in gene-modified primary bone
marrow stromal cells. Gene Ther  2002;9:452-462

5 Beausejour CM, Eliopoulos N, Momparler L, Le NL, Momparler
RL. Selection of drug-resistant transduced cells with cytosine
nucleoside analogs using the human cytidine deaminase gene.
Cancer Gene Ther  2001;8:669–676

6 Asai S, Miyachi H, Kobayashi H, Takemura Y, Ando Y. Large
diversity in transport-mediated methotrexate resistance in
human leukemia cell line CCRF-CEM established in a high
concentration of leucovorin. Cancer Sci  2003;94:210-214

7 Banerjee D, Mayer-Kuckuk P, Capiaux G, Budak-Alpdogan
T, Gorlick  R, Bertino JR. Novel aspects of resistance to drugs
targeted to dihydrofolate reductase and thymidylate synthase.
Biochim Biophys Acta  2002;1587:164-173

8 Sweeney CL, Frandsen JL, Verfaillie CM, McIvor RS.
Trimetrexate inhibits progression of the murine 32Dp210
model of chronic myeloid leukemia in animals expressing
drug-resistant dihydrofolate reductase. Cancer Res  2003;63:
1304–1310

9
 2002;22:253-544

                                                 467

• •

 (2003 ): 2002 4151 1.926 0.424

0.45 173 4.2 2.99 26 138 0.03

0.27. 2002 3 : 1.926 2 . 2002

20 : 4151 1 . 

2004

/

. 2005

24 / 24 82-262 . (

2004-06-15)



World Chin J Digestol  2005 February 15;13(4):468-471
ISSN 1009-3079 CN 14-1260/R

PO Box 2345 Beijing 100023, China
Fax: +86-10-85381893
Email: wcjd@wjgnet.com  www.wjgnet.com

•  BASIC RESEARCH •

Prevent ion  and  t reatment  o f

Helicobacter pylori infection with
adhesin conservatory region vaccine:
an animal model study

Yang Bai, Yan-lin Liang, Xiu-Li Liu, Li Shi, Ji-De Wang, Zhao-

Shan Zhang, Dian-Yuan Zhou, Ya-Li Zhang

Yang Bai, Yan-Lin Liang, Li Shi, Ji-De Wang, Dian-Yuan Zhou, Ya-Li
Zhang, PLA Institute for Digestive Medicine, Nan Fang Hospital, Nan
Fang Medical Univercity, Guangzhou 510515, Guangdong Province, China
Xiu-Li Liu, Zhao-Shan Zhang, Institute of Biotechnology, Academy of
Military Medical Sciences, Beijing 100071, China
Supported by National Natural Science Foundation of China, No.
30170890, No. 30270078, State “863” Program of China, No. 102-07-
03-06; and the Tenth Five-year Plan for Medical Science Development
of the Army, No. OIMA-132
Correspondence to: Professor Ya-Li Zhang, Chinese PLA Institute for Di-
gestive Medicine, Nan Fang Hospital, Nan Fang Medical Univercity, Guangzhou
510515, Guangdong Province, China.  Baiyang1030@hotmail.com
Received: 2004-12-10    Accepted: 2005-01-08

Abstract
AIM: To investigate the effects of Helicobacter pylori
(H pylori) adhesin conservatory region vaccine in the pre-
vention and treatment of H pylori infection in a mouse model.

METHODS: The study was divided into two parts. In the
first part, the specific germ free C57BL/6 mice were orally
immunized with vaccine (100 µg) plus cholera toxin (CT)
(2 µg), vaccine (100 µg), CT(2 µg), or PBS once a week
for four weeks. Two weeks after the last immunization,
all animals were challenged by live H pylori, and were
sacrificed 4 weeks after the challenge. In the second
part, H pylori infected mice were treated in the same way
as in the first part. Four weeks after the last treatment,
all animals were sacrificed, and the stomach biopsies
were collected to detect H pylori by the semi-quantitative
bacterial culture assay.

RESULTS: The prophylactic rate from H pylori infection
was 61.5% (16/26) in the mice immunized with vaccine
plus CT. The eradication rate of the vaccine plus CT group
was 38.5% (10/26). No protective or therapeutic effect was
observed in all other 3 groups. The H pylori colony density
in the vaccine plus CT group was significantly lower than
those inother three groups in the second part of experi-
ment (P<0.05).

CONCLUSION: The vaccine consisting of adhesin con-
servatory region and adjuvant is not only effective in the
prevention, but also in the treatment of H pylori infection.
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Abstract
AIM: To explore the effects of berberine, evodiamine and
indirubin, the major constituents of Chinese medicinal herbs
Coptis, evodia fruit and natural indigo, respectively, on the
proliferation and apoptosis of human gastric cancer cells.

METHODS: Human gastric cancer cell line MGC803 was
derived from low differentiatedmucous adenocarcinoma.
Berberine, evodiamine and indirubin were purchased from
National Institute for the Control of Pharmaceutical and
Biological Products. Cell viability and apoptosis were de-
termined by trypan blue exclusion assay. Cell cycle dis-
tribution and the percentage of apoptosis were determined
by flow cytometry. The apoptosis morphology was ob-
served through methyl green and pyronin staining. Nucleo-
somal DNA fragmentation was assayed by agarose gel
electrophoresis.

RESULTS: The cell viability was decreasing continuously
during 96 h treatment with berberine and evodiamine. At
48 h, the viability was 100% in control group, while the
viability in 4 mg/L and 8 mg/L berberine groups were

72.9±6.2% (t = 4.67, P<0.01) and 17.4±4.8% (t = 15.48,
P<0.001), respectively. The viability in 1 mg/L and 5 mg/L
groups evodiamine were 37.8±5.7% (t = 11.06, P<0.001)
and 10.7±11.1% (t = 11.35, P<0.001). The inhibition ef-
fects were dose- and time-dependent. MGC-803 cells
showed typical apoptosis morphology when stained by
methyl green and pyronin. High proportion of trypan blue
and phenol red excluding apoptotic cells with integrate
membrane were observed in the suspending dead cells in
berberine and evodimine groups. At 48 h, the apoptosis cell
ratios were 0.3±0.0% in the control group, 65.2±9.5% (t =
11.83, P<0.001) in 8 mg/L berberine group, and 58.9±11.4%
(t = 8.90, P<0.001) in 1 mg/L evodiamine group. No such
cells were observed in adriamycin group. Flow cytometry
analysis indicated that the apoptotic cell death induced
by berberine or evodiamine was accompanied with cell
cycle arrest in the G0/G1 or G2 phase, respectively. Both
exhibited a sub-diploid apoptotic peak. The percentages
of apoptosis were 11.8±1.5 % in control group, 18.9±2.7%
(t = 3.34, P<0.05) at 48 h, 23.9±3.3 % (t = 5.06, P<0.01)
at 72 h in 4 mg/L berberine group, and 16.6±1.6 % (t = 2.80,
P<0.05) at 72 h in 1 mg/L evodiamine group. Agarose gel
electrophoresis assay showed that the MGC-803 cell DNA
was degraded into large fragments when treated with
berberine, and smear fragments when treated with
evodiamine and adriamycin. At the given concentration,
indirubin had no effect on MGC-803.

CONCLUSION: Berberine and evodiamine induce
apoptotic cell death of MGC-803 gastric cancer cells. The
effects are milder than adriamycin. Indirubin has insignifi-
cant effect on MGC-803 in vitro.
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Abstract
AIM: To investigate the cytotoxic effects of Panax
Notogengsing Saponin (PNS), Astragalin Saponin (AS)
and Baicalin (Ba), the main active components from 3
Chinese herbal medicines, on an immortalized human
gastric epithelial cell line GES-1 and the N-methyl-N’-
nitro-N- nitrosoguanidine (MNNG) transformed GES-1
cells (MC cells).

METHODS: GES-1 cells were transformed by 2×10-5 mol/L
MNNG. The transformed cells were named as MC cells.
MC cells were treated with the 3 medicines alone or in
different combinations. Cell viability was detected by MTT
assay and soft agar colony formation assay, while apoptosis/
necrosis were determined by electron microscopy, fluoros-
copy and flow cytometry with annexin V staining.

RESULTS: PNS, AS and Ba inhibited the growth of GES-
1 and MC cells in a dose and time-dependent manner.
The colony formation efficiency in soft agar of MC cells
was also decreased after treated with PNS, AS, Ba alone
or in combination (P<0.05 or P<0.01vs control group). The
3 medicines induced apoptosis and/or necrosis of MC cells
time-dependently. These effects were greatly enhanced
when two or three of these medicines were used together
(P<0.05 or P<0.01 vs 3 medicines used alone). The most
potent combination was PNS+AS+Ba, followed by
PNS+AS, AS+Ba and PNS+Ba, in a decreasing order.

CONCLUSION: PNS, AS and Ba can inhibit cell growth
and induce cell death on MC cells. The cell death is partially
caused by cell apoptosis. These effects can be enhanced to
different extent by different combinations of these drugs.
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Abstract

AIM: To investigate the effect of epidermal growth factor
receptor (EGFR) pathway on proliferation, adhesion and
invasion of  Caco-2 cell line and its molecular mechanism.

METHODS: Tetrazolium-based colorimetric assay was
used to evaluate the effect of EGF, AG1478 or PD98059
on proliferation and growth of cultured human colon carci-
noma Caco-2 cells. Matrigel experiment and cell adhe-
sion assay were used to examine the invasiveness of Caco-
2 cells. The transcription of MMP-2, MMP-9, TIMP-1 and
TIMP-2 of Caco-2 cells was detected by reverse transcrip-
tion polymerase chain reaction (RT-PCR). The expression
of P-EGFR protein in Caco-2 cells was determined by
Western-blot.

RESULTS: Exogenous EGF significantly enhanced the
growth and proliferation of Caco-2 cells. The growth ratio was
increased by 23.4% at 24 h (P<0.01). AG1478 (20 µ ol/L,
48 h) and PD98059 (40 µ ol/L, 72 h) inhibited the growth
and proliferation of Caco-2 cells in a time-independent

manner, and the growth rates were decreased by 45.7%
and 54.6%, respectively (P<0.01). Matrigel experiment
showed that EGF increased the adhesion (P<0.05) and
invasion (P = 0.001) ability of Caco-2 cells in vitro at the
concentration of 10 µ /L. AG1478 or PD98059 inhibited EGF-
induced adhesion and invasion of Caco-2 cells (P <0.01)
by blocking the activity of EGFR and ERK1/2. After treat-
ment with EGF the protein of P-EGFR was increased,
which was abolished by AG1478. RT-PCR assays revealed
that exogenous EGF up-regulated mRNA levels of MMP-2
and MMP-9 and down-regulated mRNA levels of TIMP-1
and TIMP-2. Meanwhile AG1478 and PD98059 reversed
the effect of EGF by decreasing the levels of MMP-2, MMP-
9 mRNA and increasing the levels of TIMP-1 and TIMP-2
mRNA. The MMP-2 to TIMP-2 ratio and the MMP-9 to
TIMP-1 ratio were decreased significantly by AG1478 or
PD98059(P <0.001).

CONCLUSION: In human colon carcinoma, EGFR
changes MMP-2, MMP-9, TIMP-1 and TIMP-2 transcrip-
tion via MAPK signal pathway, which may contribute to
the invasiveness and metastasis of Caco-2 cells.

Key Words:Key Words:Key Words:Key Words:Key Words: Epidermal growth factor receptor; Caco-2

cell line; Adhesion; Invasion; Colon carainoma
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Abstract
AIM: To investigate the local cellular immune status in the
tissues of liver cirrhosis (LC) and hepatocellular carcinoma
(HCC) and its relationship with the prognosis of the patients.

METHODS: Surgical specimens from 60 cases of HCC,
62 cases of LC, and 23 normal liver tissues were stained
of CD3, CD57, CD20, CD68 and GrB with streptavidin-horse-
radish peroxidase detection system to assess the num-
ber and the distribution of hepatic local immunocytes.

RESULTS: The numbers of T lymphocytes (60.5±18.9), B
lymphocytes (40.3±29.9) and NK cells (6.8±5.1) in the liver
of HCC patients were significantly higher than those in the
liver of LC patients (53.0±18.7, t = 2.21, P = 0.029<0.05;
21.5±18.2, t = 4.19, P = 0.000<0.01; 4.2±2.9, t = 3.53,
P = 0.001<0.01, respectively) and normal controls
(45.4±11.7, t = 3.57, P = 0.001<0.01; 8.1±5.9, t = 7.97,
P = 0.000<0.01; 4.8±2.3, t = 2.54, P = 0.013<0.05, re-
spectively ); while the number of macrophages (Mφ)(24.6±13.4)
was significantly lower than that in the liver of LC patients
(41.0±13.5, t = 6.74, P = 0.000<0.01)and normal controls
(40.3±8.9, t = 6.17, P = 0.000<0.01). The numbers of T
and B lymphocytes in the liver of LC patients were signifi-

cantly higher than those in normal controls (T cells:
53.0±18.7 vs 45.4±11.7, t = 2.23, P = 0.029<0.05; B cells:
21.5±18.2 vs 8.1±5.9, t = 5.14, P = 0.000<0.01). GrB posi-
tive cells in the liver mostly consisted of CD57 positive cells
and a few CD3 positive cells. The numbers of NK cells, B
lymphocytes and GrB positive cells in the cancerous tis-
sues of stages I and II were significantly higher than that of
stages III and IV (8.3±5.3 vs 5.3±4.5, t = 5.38, P = 0.024
<0.05; 49.1±29.8 vs 31.0±27.5, t = 2.44, P = 0.018<0.05;
6.8±5.3 vs 4.1±3.2, t = 2.32, P = 0.024<0.05, respectively).
The numbers of T lymphocytes, NK cells, Mϕ and GrB
positive cells in HCC with metastasis in 15 months were
significantly lower than those without metastasis (53.1±16.0
vs 65.5±21.1, t = 2.41, P = 0.02<0.05; 2.9±3.1 vs 9.4±4.5,
t = 6.33, P = 0.000<0.01; 20.9±11.3 vs 30.1±14.4, t = 2.62,
P = 0.012<0.05; 2.5±1.6 vs 7.0±4.3, t = 5.02, P = 0.000
<0.01, respectively). The numbers of T lymphocytes, NK
cells, B lymphocytes and GrB positive cells decreased
gradually with the progressing of disease in the HCC patients.

CONCLUSION: The numbers of T lymphocytes, NK cells,
B lymphocytes, Mφ and GrB positive cells might be impor-
tant markers to assess the hepatic local immune status
and useful factors to predict the prognosis of HCC patients.

Key Words: Hepatocellular carcinoma; Cellular immunity;
Prognosis
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Abstract
AIM: In order to investigate the pacing mechanism of the
interstitial cells of Cajal (ICC), the method for isolation and
culture of ICC from the Wistar rat stomach was explored.

METHODS: The gastric tissue of Wistar rat was dissected.
Collagenase was used to isolate ICC. The cells were sus-
pended in smooth muscle cell medium containing stem
cell factor. The medium was changed every other day un-
til the cells were used. The c-Kit antibody was applied to
label ICC to distinguish them from smooth muscle cells.

RESULTS: ICC in culture maintained the intrinsic
characteristics: multiple processes, large nuclei, and in-
tercellular network. Fluorescent staining with c-Kit anti-
body confirmed that the culture ICC was successful.

CONCLUSION: ICC has been isolated by enzyme digestion
method from Wistar rat stomach and cultured successfully.

Key Words: Wistar rat; Stomach; Interstitial cells of Cajal;
Dissociation; Culture
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Abstract
AIM: To observe the changes of gastric mucosal blood
flow and gastric mucosal lesions in rats after sleep
deprivation.

METHODS: Sleep deprivation was induced in male Sprague-
Dawley rats housed on small platform over water. Control
mice were housed either in normal cages or on large plat-
form over water. Laser Doppler blood flow meter was used
to measure the gastric mucosal blood flow, and index of
gastric mucosal lesions was quantified. The arterial plasma
levels of endotoxin (ET) and calcitonin gene related peptide
(CGRP) were measured by radioimmunoassay.

RESULTS: Compared with control mice in normal cage,
on big platform, or the mice on the 1st day of sleep
deprivation, the gastric mucosal blood flow of mice on the
3rd, 5th and 7th day of sleep deprivation (54.2 2.5, 53.7
3.0, 48.3 2.5 mv, respectively) were significantly lower. The
gastric mucosal injury became more and more serious: the
injury indices were 29.8 3.2 , 3.7 3.6 and 34.8 3.5 on
the 3rd, 5th and 7th day of sleep deprivation, respectively. The
serum levels of ET were 123 28, 139 36 and 149

38 ng/L in mice on the 3rd, 5th and 7th day of sleep
deprivation, and the levels of CGRP were 193 32 and
221 40 ng/L in the mice on the 5th and 7th day of sleep
deprivation. All were significantly higher than those in
control mice.

CONCLUSION: Sleep deprivation can cause the decrease
of gastric mucosal blood flow and the gastric mucosal
injury, which are accompanied by the elevation of serum
ET and CGRP.
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Abstract
AIM: To investigate the apoptosis in primary gastric can-
cer cells induced by genistein, and its relationship with
bcl-2 and bax.

METHODS: MTT assay was used to determine cell
growth inhibition. Transmission electron microscope and
TUNEL staining were used to quantitatively and qualita-
tively detect apoptosis. Immunohistochemistry and RT-
PCR were used to detect the expression of apoptosis-
regulated genes bcl-2 and bax.

RESULTS: Genistein inhibited the growth of primary gas-
tric cancer cells in a dose- and time-dependent manner.
Genistein induced primary gastric cancer cells to undergo
apoptosis with typically apoptotic characteristics. TUNEL
assay showed that the percentage of apoptotic cells
was increased gradually along with the time of genistein
treatment(1.25±0.30%, 4.97±0.80%, 18.44±1.92%,
35.18±0.35%, and 43.93±1.11% at 0, 24, 48, 72 and 96 h
after treatment, respectively, P<0.05). The percentage
of bcl-2 protein positive cells was significantly reduced
(36.34±0.72%, 21.62±0.08%, 10.60±0.49%,7.21±0.45%,
and 4.54±0.36% at 0, 24, 48, 72 and 96 h after treatment,
respectively, P<0.01),  whereas the percentage of bax pro-
tein positive cells was markedly increased (10.73±0.57%,

20.63±0.86%, 34.3±0.81%, 45.96±0.42%, and 58.61±1.46%,
at 0, 24, 48, 72 and 96 h after treatment, respectively,
P<0.01). After exposed to 20 µmol/L genistein for 24,
48,72 and 96 h, bcl-2 mRNA was decreased, while bax
mRNA was increased progressively with elongation of
genistein treatment time.

CONCLUSION: Genistein can induce apoptosis in primary
gastric cancer, which may be mediated by down-regulat-
ing the apoptosis-regulated gene bcl-2 and up-regulating
the apoptosis-regulated gene bax.
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Abstract

AIM: To explore the expression and clinicopathological
relevance of apurinic/apyrimidinic endonuclease (Ape1) in
hepatocellular carcinoma (HCC).

METHODS: Ape1 expression was detected by immu-
nohistochemical S-P method in tissues of normal liver
(n = 10), hepatocirrhosis (n = 40) and HCC (n = 103).

RESULTS: Three types of Ape1 positive staining were
noticed in HCC: nuclear, cytoplasmic and mixed. There

were significant more mixed type of Ape1 expression in
HCC than in hepatocirrhosis and normal liver (49.5% vs

20%, 0%, P<0.01). The positive degree of Ape1 expres-
sion in both nucleus and cytoplasm was significantly higher
in HCC than that in hepatocirrhosis and normal liver, and

higher in hepatocirrhosis than that in normal liver (P<0.01).
The positive expression of Ape1 was correlated with the

histological grade of HCC (P<0.05).

CONCLUSION: Overexperssion of Ape1 in neoplastic cells

might be a useful marker in evaluating histological grade
of HCC. Ape1 gene may play an important role in tumori-
genesis and progression of HCC.
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Abstract

AIM: To investigate the implications of matrix metallopro-
teinase-13 (MMP-13) and tissue inhibitors of metallopro-
teinase–1 (TIMP-1) in the development of liver fibrosis in
experimental nonalcoholic steatohepatitis (NASH).

METHODS: Sprague-Dawley (S-D) rats were randomly
allocated into the normal group and the model group. NASH
model was established by feeding rats with fat-rich diet;
other rats fed with normal diet were taken as controls. All
the rats were sacrificed at the 20th and 22nd week. The
expression levels of MMP-13 and TIMP-1 were assayed
by semi-quantitative RT-PCR. Conventional histological
examinations of all the rats were performed after HE and
Masson staining.

RESULTS: At the 20th week, hepatic MMP-13 mRNA
expression (1.14 ± 0.29) was increased in the model group
compared with the normal group (0.71 ± 0.08, P<0.01).
TIMP-1 mRNA level was also increased in the model rats,
but the difference between the two groups (0.73 ± 0.16 vs
0.60 ± 0.03) was not statistically significant. At the 22nd
week, MMP-13 mRNA expression was remarkably de-

creased (0.84 ± 0.10), whereas TIMP-1 mRNA expres-
sion was significantly increased compared with the con-
trol group (0.75 ± 0.12 vs 0.60 ± 0.10, P <0.01). Remark-
able steatosis and fribrosis were also revealed by HE and
Masson staining.

CONCLUSION: Although MMP-13 expression is increased
transiently in the early stage of NASH, TIMP-1 expres-
sion is enhanced continuously. The latter may inhibit MMP-
13-induced collagen degradation, resulting in collagen
accumulation in the liver. These data suggest that TIMP-
1 plays an important role in the pathogenesis of NASH
with liver fibrosis.

KKKKKey Wey Wey Wey Wey Words: ords: ords: ords: ords: MMP-13; TIMP-1; Nonalcoholic steatohepatitis;

RT-PCR; Hepatic fibrosis
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Abstract
AIM: To investigate the correlation between the result of
L-[1-13C]phenylalanine breath test (PheBT) and the phe-
nylalanine hydroxylase(PAH)activity of the liver in rats.

METHODS: PheBT was performed in Prague-Dawley (SD)
rats with acute tetrachloride (CCl4) hepatitis (n = 10) and
control SD rats (n = 10). 20mg/kg body weight L-[1-13C]
phenylalanine (13C-phe) was administered via tail vein, and
breath samples were taken before administration and at
different time within 60 minutes after administration. 13CO2

abundance was measured with isotope ratio mass
spectrometer, and 13C excretion rate constant (PheBT-k)
was calculated. The PAH activity in the liver tissues was
determined by enzyme-coupled assay.

RESULTS: After the intravenous administration of 13C-phe,
13C excretion reached the peak in two minutes in most
acute hepatitis rats (8/10) and control rats (9/10). The time-
course of 13C excretion had two phases: fast phase and
slow phase. PheBT-k of CCl4 hepatitis rats was signifi-

cantly less than that of normal control rats [(2.45±0.25)×
10-2 /min vs (2.98±0.19)×10-2

 /min, P<0.01]. There was no
significant difference for 13C fast phase disposition con-
stant between the two groups [(9.46±3.27)×10-2 /min vs
(10.17±2.10)×10-2 /min, P>0.05]. However, the peak value of
13C excretion of acute hepatitis rats was significantly higher
than that of controls [(204.33±35.80)‰ vs (170.65±22.85)‰
(P<0.05 )]. The PAH activity of whole liver of hepatitis rats
was significantly lower than that of control rats (P<0.01).
PheBT-k was highly correlated to the PAH activity of the
whole liver (r = 0.92, P<0.01) in all rats.

CONCLUSION: It is strongly indicated that decreased
activity of PAH of the whole liver is the most direct reason
for decreased 13C excretion rate in acute CCl4 hepatitis
rats, and the PheBT-k can be used to quantify the degree
of liver injure.
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Abstract
AIM: To establish an animal model of hepatopulmonary
syndrome.

METHODS: Twenty Wistar rats were randomly divided into
two groups: control group and model group. The rats in con-
trol group were fed with regular food and those in model group
with food consisting of corn flour, cholesterol (5% w/w) and
alcohol (300 mL/L). The model rats were then administered
with 400 mL/L CCl4 (diluted by corn oil, 3 mL/kg) subcuta-
neously every four days. All rats were killed at the end of
the eighth week. Plasma ALT and AST, liver hydroxypro-
line and blood oxygen of the abdominal aorta were
measured. The ratio of brain-over-lung 99mTc-polymerized
albumin radioactivity was calculated. Right liver and lung
lobe were fixed in 40 g/L phosphate buffered formalde-
hyde before HE and VG staining were performed.

RESULTS: The animal model of hepatopulmonary syn-
drome was successfully established. Typical characteris-
tics of cirrhosis was observed in the liver. Arterial blood
oxygen content was decreased. Alveolar-arterial oxygen
partial pressure difference (AaDO2) was increased.  Pul-
monary blood vessels were expanded markedly.

CONCLUSION: The animal cirrhotic model induced by
compound factors is ideal for the study of hepatopulmonary
syndrome.
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Abstract
AIM: To compare the clinical value of 13C-methacetin breath
test and ICG test in the assessment of liver function in
patients with cirrhosis.

METHODS: Fifty-nine patients with liver cirrhosis received
13C-methacetin breath test after an overnight fast. Breath
samples were taken before and at different time within 120
min after administration. 13CO2 enrichment was measured by
infrared isotope spectrometry (IRIS). The 13CO2 maximum
excretive rate before 40 min (mvmax40), 13CO2 cumulative ex-
cretion at 40 min (cum40) and 13CO2 cumulative excretion at
120 min (cum120) were determined. Plasma retention rate of
indocyanine green at 15 min (R15 ICG) was also measured.

RESULTS: 13C mvmax40, cum40 and cum120 were significantly
different between the cirrhosis patients with different Child-

Pugh grades (A, B, C). (mvmax40 A-B, B-C and A-C: 2.80, 4.
82 and 10.38; cum40 A-B, B-C and A-C: 3.85, 3.39 and 8.
64; cum120 A-B, B-C and A-C: 4.52, 3.75 and 12.36, P<0.
01). The differences of R15 ICG of patients with different Child-
Pugh grades were also significant (A-B and B-C:-4.72,-1.27,
P<0.01) except between Child-Pugh B and C group (A-
C:-5.85, P>0.05). 13C mvmax40, cum40, cum120 and R15 ICG sig-
nificantly correlated with Child-Pugh classification score
(r = -0.562, -0.614, -0.716 and 0.555, P<0.001). For the
evaluation of liver function in patients with cirrhosis, the
consistence of 13C-methacetin breath test with Child-Pugh
classification (Kappa: 0.69, P<0.05) was better than that
of ICG test (Kappa: 0.47, P<0.05).

CONCLUSION: ICG test is a good quantitative method
for the evaluation of the liver function in cirrhosis. 13C-
methacetin breath test can be used to measure immedi-
ate hepatocyte injure and liver functional reserve. It is more
sensitive than ICG test in the evaluation of liver function in
cirrhosis, especially in uncompensated patients.

Key Words:Key Words:Key Words:Key Words:Key Words: 13C-methacetin breath test; ICG test; Liver
cirrhosis; Liver function
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