ISSN 1007-9327 CN 14-1219/R

WIG, 1998;4(2):185-191

— 185 —

Editorials

Molecular biology and the diagnosis and treatment

of liver diseases

Howard J. Worman, Feng Lin, Naoto Mamiya and Paul J. Mustacchia

Subject headings liver disease; molecular biology; viral
hepatitis, metabolic diseases; recombinant DNA; rational
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Molecular biology has made atremendousimpact
on the diagnosis and treatment of liver diseases?¥.
This review will provide several recent examples.
Emphasiswill be placed on how molecular biology has
influenced the diagnosisof viral hepatitis, autoimmune
and metabolic liver diseases. The use of recombinant
DNA technology for drug development and the
possibility of gene therapy as a treatment modality
will then be discussed.

DIAGNOSIS OF VIRAL HEPATITIS

Hepatitis B

Approximately 350 000 000 individuals are
chronically infected with the hepatitis B virus
(HBV) worldwide and the disease is endemic in
eastern Asia including Chinal?. Asviral protein
antigens can be readily detected in serum, chronic
HBYV infection can usually be diagnosed by
serological assays for the presence of hepatitis B
surface antigen (HBsAQ). HBsA(g is detectable in
virtually all infected individualsand the hepatitis B
e antigen (HBeAQ) is detected in most individuals
with high levels of viral replication. Serological
assays, usually enzymelinked immunosorbant assays
(ELI1SAS), can utilize either proteins purified from
serum or recombinant proteins expressed in yeast or
tissue culture cells. ELISAsfor detection of antigens
can utilizemonoclonal antibodies.

Because HBYV infection can usually be
diagnosed by serological assays, molecular biologica
methods to measure or detect nucleic acids are
usually not necessary in routine clinical diagnosis. In
some instances, however, measurement of viral
nucleic acids from serum may be helpful in the
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assessment of patients with chronic hepatitis B.
Viral nucleic acid concentrations in serum can be
assessed by hybridization to complementary DNA
sequences and by a branched chain DNA (bDNA)
assay!®. Such assays can be quantitated to provide
estimates of the concentration of viral DNA in
serum. As serum viral DNA concentrations may
be predictive of prognosis or of response to
treatment and prognosis, estimation of viral loads
may be useful clinically.

Polymerase chain reaction (PCR)
amplification!*® of HBV DNA isasorelatively
easy as HBV isadouble stranded DNA virus whose
genome is fairly stable in blood and tissue.
Sequencing of amplified DNA can be performed to
identify mutant viruses of clinical significance.
Truncating mutations in the HBV precore gene have
been identified that prevent secretion of the e
antigen but allow the continued assembly of
infectious virug®”. Such mutant strainsmay beactively
replicating eventhough HBeAgisnot detectableusing
serological assays.

Hepatitis C

In Western countries, molecular biology has
arguably haditsgreatest clinical impact with regardsto
liver diseases in the diagnosis of viral hepatitis C.
Although the virus that causes hepatitis C cannot be
propagated in cell culture, molecular biological
methods have enabled theidentification of thisvirus
and determination of the sequence of its entire
genome. This has revolutionized the practice of
hepatology.

The hepatitis C virus (HCV) was identified in
1989 by investigators at Chiron Corporation(®,
HCV wasidentified by antibody screening of cDNA
expression libraries made from DNA and RNA from
the plasmaof chimpanzeesinfected with serum from
humans with what was then called non-A, non-B
hepatitis. The expression library was screened with
serum antibodies from patients with non-A, non-B
hepatitis. This work led to the isolation of cDNA
clones that were derived from portions of the HCV
genome and encoded fragments of viral
polypeptides. The authors also showed that HCV
was a positive stranded RNA virus® and that the
vast majority of individuals with chronic non-A,
non-B hepatitishad antibodies againgt thisvirug?.
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Following the identification of fragments of the
HCV genome, the entire genome was cloned and
sequenced in several laboratories’®*®. This work
showed the HCV genometo beapositive stranded RNA
of approximately 10 000 nucleotides with a
single open reading frame encoding a polyprotein of
3010 to 3033 depending upon the strain (Figure 1) .
The polyprotein is processed by host cell and virally
encoded proteases into several structural and non-
structural polypeptides (Figure 1) . The structural
proteinsare the core and two envelope polypeptides.
Theseverd nongructural proteinshavevariousdifferent
enzymaticfunctions.
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Figure 1 Schematic diagram of the HCV genome and proteins.
The positive stranded RNA of about 10000 nucleotides is
translated into a polyprotein of approximately 3 000 amino acids.
This polyprotein is proteolytically cleaved into several smaller
proteins. Core, E1 and E2 are structural polypeptides. Core
protein is the virus nucleocapsid and E1 and E2 are viral envelope
proteins. A small polypeptide known as P7 (not shown) is also
produced by additional cleavage between E2 and NS2. The major
non-structural proteins are NS2, NS3, NS4 and NS5. NS4 is
further processed into NS4A and NS4B and NS5 into NS5A and
NS5B. NS2 and part of NS3 are proteases that process the viral
polyprotein. NS3 also has RNA helicase activity. NS4A is a
cofactor for the NS3 protease and NS5B is an RNA-dependent,
RNA polymerase. The functions of NS4B and NS5A are less well
understood but NS5A is thought to play a role in determining
sensitivity to interferon.

EL1SAsutilizing recombinant HCV polypeptides
have been available since the discovery of the virus
to detect antibodies against HCV. In individuals
with risk factors, the presence of anti-HCV
antibodies and an elevated serum alanine
aminotransferase activity is highly sensitive for the
diagnosis of infection. However, false positive
antibody tests are not uncommon and some
individualswith HCV in fection devel op antibodies
at low titersthat may not be detected.

In the past few years, assays have become
routinely available for the detection of HCV RNA
in serum. In the bDNA assay, viral RNA is
captured by virus-specific nucleotide probes
followed by hybridization to branched DNA

mol ecul es which are detected by a chemiluminescent
substrate system®4. The bDNA assay can be
quantitated and is relatively easy to perform in the
routine clinical laboratory. However, bDNA is of
lower sensitivity than PCR that is now availableto
detect HCV RNA is serum and tissue. Since the
HCV genomeis RNA, reverse transcription must be
performed before HCV complementary DNA
sequences can be amplified by PCR. The amplified
cDNA products are separated by agarose gel
electrophoresis and detected by a variety of methods
such as ethidium bromide staining or Southern
hybridization. Care must be taken in the clinical
laboratory to avoid contamination when using reverse
transcription-PCR to detect HCV RNA,
however, the standardization of this method in
excellent clinical laboratories has made it the gold-
standard for the detection of HCV infection. PCR
has even been made semi-quantitative by using
competitive inhibitors or highly standardized assay
procedures.

The ability to readily reverse transcribe,
amplify and sequence HCV RNA has led to the
identification of several HCV genotypes!*. By
using different PCR primers and probes to amplify
and detect different sequences from variousisolates,
routine HCV genotype analysis is possible in the
clinical laboratory!®'”, Different genotypes may
differ in the severity of disease they cause and the
response to treatment*®!,

Hepatitis G

Sensitive molecular biological techniques led to the
identification of a new virusin 1995 and 1996 in
individuals with hepatitisi**®, Thisvirus, termed
both hepatitis G virus (HGV) and GB-C virus, isa
novel Flavivirus with approximately 25% sequence
identity to HCV. Theinitial identification of this
virus was originally met with considerable
enthusiasm as it was proposed to be arelatively
common cause of non-A, non-B, non-C acute and
chronic hepatitis. However, subsequent studies??2
have questioned the etiological role of HGV/GB-C
as a cause of seriousliver disease. Most investigators
now feel that HGV/GB-C infection is quite
common but that it does not cause clinically
significant liver disease.

AUTOIMMUNE LIVER DISEASES

Autoimmune liver diseases such as primary biliary
cirrhosis, autoimmune hepatitis and sclerosing
cholangitis are associated with the presence of
various autoantibodies. Although the
pathophysiological significance of these
autoantibodies are generally unclear, their detection
is central to diagnosis. Basic molecular biological
methods have made possible the identification and
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cDNA cloning of some of the intracellular protein
antigens and the predominant epitopes recognized
by disease-specific autoantibodies. Thiswork has
led to the development of assays for their detection
that can be used intheclinical |aboratory.

[llustrative examples on the identification of
intracellular antigens recognized by autoantibodies
in aliver disease come from work on primary biliary
cirrhosis (PBC). Almost all individuals with this
disease have autoantibodies directed against the E2
subunits  of mitochondrial oxo-acid
dehydrogenases'?®2?® and about 25% of patients
have autoantibodies against gp210, an integral
membrane protein of the nuclear pore
complex!?%271 Autoantibodies of these specificities
are virtually 100% specific for primary biliary
cirrhosis.

Screening of bacteriophage lambda cDNA
expression libraries with autoantibodies from
patients with PBC was used to identify the E2
subunits of the pyruvate dehydrogenase complex,
the branched chain 2-oxo-acid dehydrogenase
complex and the 2-oxo-glutarate dehydrogenase
complex as the mitochondrial autoantigensin this
diseasel?#2528-301  EL|SAs utilizing expressed
recombinant proteins have been devised that are
sensitive and specific for the detection of antibodies
against these proteins?3132, Determination of the
immunodominant epitopes the E2 subunits of all
three oxo acid dehydrogenases has allowed for the
construction adesigner hybrid clone that contains
the major epitope of eachEU32£Y . Animmunoassay
utilizing a polypeptide expressed from this hybrid
clone is highly sensitive and specific for the
diagnosis of PBC*,

In 1990, nuclear pore membrane glycoprotein
gp210 wasidentified as an autoantigen recognized
by approximately 25% of individuals with PBC®,
Using overlapping cDNA for gp210, its
immunodominant epitope which was mapped to a
stretch of 15 amino acidsin this protein of over 1880
amino acids®!. Based on this information, two
ELI1SAs have been developed for the detection of
autoantibodies, one which utilizes a recombinant
HJfusion protein expressed in bacteria®! and the other
which uses asynthetic polypeptide™.

AsPBC isareative uncommon diseases, assays
to detect autoantibodies again oxo-acid
dehydorgenase subunitsand gp210 have not received
much commercial attention. These examples
nonethel ess demonstrate how molecular biology can
impact on the diagnosis of arelatively rare disease.

GENE DISCOVERY AND METABOLIC LIVER

DISEASES
Advancesin positional cloning and genomics have
led to the identification of the genes responsible for

some of the major metabolic diseases that affect the
liver. In the past decade, genes mutated in Wilson
disease, hereditary hemochromatosis, congenital
hyperbilirubinemias and inherited cholestatic
disorders have been discovered (Table 1) . These
discoveries will permit the use of molecular
diagnostic methods to diagnose these disorders. An
understanding of the defective geneswill also lead to
new treatment options. This section reviews some of
the major discoveries of genes responsible for
metabolic liver diseases in the 1990s. The entry
number for On line Mendelian Inheritance in Man
(OMIM; http:/ivww3.ncbi.nlm.nih.gov/Omim/)is
given for each diseased that is discussed.

Table 1 Some inherited diseases that affect the liver and the genes
that were indentified in the 1990s by molecular biological and
genetic methods.

Disease Gene

Wilson disease Cu-transporting ATPase
Hereditary hemochromatosis HFE

Crigler-Najjar syndrome UDP-glucuronosyltransferase
Dubin-Johnson syndrome cMOAT

Benign Recurrent Intrahepatic
Cholestasis

Progressive familial Intrahepatic
Cholestasis Type 1

P-type ATPase

P-type ATPase

Wilson disease (OMIM # 277900)

Wilson disease is an autosomally inherited disorder
that causes changes in the basal ganglia and liver
that respectively lead to neuropsychiatric disease,
hepatitis and cirrhosis. Abnormalities in serum
ceruloplasmin, urinary copper excretion and copper
accumulation in the liver have for many years
suggested a primary defect in copper metabolism as
the cause. In 1985, the Wilson disease gene was
shown to be linked to the esterase D locus on
chromosome 137, Over the next eight years, the
Wilson disease locus was more precisely localized by
genetic analysis of variousfamiliesand individuals
and was placed at the junction of band gq14.3 and
g21.1 on chromosome 13 in 1993 by using
fluorescence in situ hybridization studies of
chromosomal aberrationst®®. Finally, in 1993,
several yeast artificial chromosomes spanning this
region were molecularly cloned and agene encoding
a P-type ATPase that was mutated in individuals
with Wilson disease was identified®>*Y, This
AT Pase was highly similar to the ATPase previously
shown to be responsible for Menke disease, another
disorder of copper metabolism, and isthought to be
a copper-transocating ATPase. At least 70 different
mutations have since been described in this copper-
ATPase geneinindividua swith Wilson diseasd*.

Hereditary hemochromatosis (OMIM #235200)
Hereditary hemochromatosis is the most common
inherited disease in individuals of European
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descent!*!. Homozygous individuals suffer from the
complications of excessiron deposition in theliver,
heart, joints and some endocrine organs. Excessive
hepatocyte iron causes hepatitis and cirrhosis. The
disease often goes undiagnosed which is especially
unfortunate because phlebotomy is effective
treatment.

In the 1970’ s, hereditary hemochromatosis was
linked to the HLA-A locus on chromosome“-49l, |n
1996, investigators at Mercator Genetics*” used
linkage disequilibrium and full haplotype analysisto
identify a candidate gene for hemochromatosis on
chromosome 6. They termed this gene HLA-H
because of its homology to other MHC class |
family members; the current accepted designation
of thisgeneisHFE . A guanineto adeninetransition
at coding nucleotide 845 of this generesulted in a
cysteine to tyrosine substitution at amino acid
residue 282 in the protein in 85% of 178 patients
they examined. Several other studies subsequently
confirmed the mutations identified by the group at
Mercator Genetics£U48-50£Y and the cysteine
totyrosnesubgtitutionin HFEisnow felt to be present in
between 70% and 100% of individualswith hered
itary hemochromatosis!®*. Another mutation
in HFE that converts histidine 63 to aspartate also
increases the relative risk of for the devel opment of
hemochromatosis in individuals who are
heterozygous for the cysteineto tyrosine substitution
at amino acid 28214752,

When the HFE gene was discovered, it was
unclear how a protein with homology to MHC class
| proteins could be involved in the regulation of
iron metabolism. Recently, however, it has been
shown that the protein encoded by HFE associates
with the transferrin receptor and decreases the
affinity of transferrin receptor for iron bound
transferrint®-*%, The cysteine to tyrosine mutant
protein does not interact with transferrin receptor
and hence does not decrease its affinity for iron-
bound transferrin, while the histidine to aspartate
mutant protein associates with transferrin receptor
but does not decrease its affinity for iron bound
transferrin as much as the wild type proteint>4,
These findings can explain how mutations in the
HFE gene product causeiron overload.

Crigler-Najjar syndrome type 1 (OMIM
#218800)

Individuals with Crigler-Najjar syndrome type 1
have a complete absence of activity of the UDP-
glucuronosyltransferase isoform that catalyzes the
conjugation of bilirubin to mono and di-
glucuronides!®>", Affected individualspresent with
severe childhood disease manifested by jaundice,
kernicterus, resultant abnormal neurologic
development and early death. Patients with Crigler-

Najjar syndrome type 2 have apartia deficiency of
this enzyme activity and generally survive through
adulthood without significant problems®. A single
gene of chromosome 2 called UGT1 encodes
bilirubin, phenol, and other UDP
glucuronosyltransferase isozymes with identical
carboxyl termini®®, Several different mutationsin
UGT1 have since been described in individuals with
Crigler Najjar syndrome type 115661,

Dubin-Johnson syndrome (OMIM #237500)
Dubin-Johnson syndrome results form the inability
of conjugated bilirubin to be secreted from
hepatocytes. A cDNA for arat multispecific organic
anion transporter (cMOAT), a protein homologous
to the multidrug resistance proteinsthat islocated in
the canalicular membrane of hepatocytes, was
characterized in 1996£U62£Y . In 1997, the human
orthologue of rat cMOAT was mapped to
chromosome 10q24%3. The human cMOAT cDNA
was cloned and sequenced in 1997% and mutations
in this gene have been identified in individuals with
Dubin Johnson syndrome!84%91,

Benign recurrent intrahepatic cholestasis
(OMIM #243300) and progressive familial
intrahepatic cholestasis type 1 (OMIM #
211600)

Benign recurrent cholestasis type 1 or Summerskill
syndrome is characterized by intermittent episodes
of cholestasis without extrahepatic bile duct
obstruction. The symptoms usually spontaneously
resolve after periods of weeks to months and
patients generally have agood prognosis. In 1994, a
candidate gene was localized by linkage
disequilibrium to chromosome 18!%®, and in 1997,
the localization was further refined to chromosome
18q21!%1. Progressive intrahepatic cholestasis or
Byler disease was first described in the OLd Order
Amish. Thiscondition is severe and usually leadsto
death within the first decade of life. Because both
benign recurrent intrahepatic cholestasis type 1 and
progressive familial intrahepatic cholestasis have
similar symptoms, albeit different prognoses, it was
suspected that they may be caused by different mutations
in the same gene. In 1995, the gene for progressive
familia intrahepatic cholestasis was
mapped to chromosome 18g21-22, the benign
recurrent intrahepatic cholestasis region, in an
extended Amish kindred!®®. In 1998, a gene at this
locus that encodes a P-type ATPase was
identified®!, Different mutations in the gene
encoding this P-type ATPase were identified in
individuals with benign recurrent intrahepatic
cholestasis and progressive familial intrahepatic
cholestasis type 1. The P-type ATPases responsible
for these two diseases likely actively transports bile
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salts across cell membranes. Depending upon the
specific mutation in this P-type ATPase, a
cholestatic disorder with arelatively benign or very
severe phenotype can resullt.

MOLECULAR BIOLOGY AND DRUG DEVELOPMENT
Recombinant vaccines to prevent viral
hepatitis

Molecular biology has had an impact on the
development of safe vaccines to prevent viral
hepatitis. The greatest impact has been in the
development of vaccines against HBV. Highly
effective HBV vaccines have been produced by
recombinant DNA technology!"™". For these
preparations, HBV surface antigen is generally
produced as a recombinant protein in yeast. In a
landmark study published in 1997, it was
demonstrated that universal hepatitis B vaccination
reduced the incidence of hepatocellular carcinomain
children in Taiwanl™. Universal vaccination with
relatively inexpensive preparations produced by
recombinant DNA technology could lead to the
eradication of this disease. The use of recombinant
proteins for vaccination against hepatitis viruses
other than HBV has lagged. Preliminary resultsin
monkeys suggest that vaccination with a
recombinant protein containing part of the viral
capsid antigen may be protective against hepatitis
E[73].

Recombinant interferons for viral hepatitis
Interferon alphais used in the treatment of chronic
hepatitis B and C!"4. Cloning of the cDNA for
interferon alpha has made it possible to produce it
using recombinant DNA technology. Several dightly
different recombinant preparations with various
amino acid substitions are avail able. Although much
leaves to be desired regarding long-term cure rates
of treated individuals, recombinant interferons
currently provide a partially effective first line
treatment option for individual s with hepatitis B
and C.

Rational drug design
Determination of the three-dimensional structures
of target molecules facilitates the design of
compounds that inhibit or possibly enhance the
functions of the target. For example, inhibitors of
an enzyme can be rationally designed if the three-
dimensional structure of the active site is known.
Structure based design can be combined with high
throughput  combinatorid  methods to rapidly
identify compounds that are effective against a
target.

The ability to express portions of proteins from
recombinant cDNA clones has tremendously
simplified the ability to purify starting materials for

structural studies. Improvements in methods for X-
ray crystallography and nuclear magnetic resonance
spectroscopy have also reduced the amount of time
and starting material required for accurate structure
determination. These advances have recently had an
impact in the rational design of drugs to treat liver
diseases as exemplified by the structure
determinations of severa non structural proteins of
HCV (Table 2) . The NS3 polypeptides has two
functional domains, one with protease activity that
cleavestheviral polyprotein at several sitesand the
other with RNA helicase activity that unwinds viral
RNA. Both of these activities are necessary for viral
replication. Expression of recombinant polypeptides
of the protease and helicase domains of NS3, aswell
as the protease domain complexed with its co-factor
NS4A, has permitted their three dimensional
structures to be determined’>"®, Based on this
knowledge, pharmaceutical and biotechnology
companies are in the process of rationally designing
inhibitors of these essential viral enzymatic
functions.

Table 2 HCV non-structural proteins with three-dimensional struc-
tures determined and published in the literature

Polypeptide Function Reference

NS3 protease domain Protease that cleaves HCV polyprotein 75,76
at several locations
NS4A (complexed to NS3) Cofactor for NS3 protease 76

NS3 RNA helicase domain Unwinds viral RNA 77,78

Novel processes have also recently been used to
determine the structures of hepatitis viral proteins.
Despite many efforts, the core protein of HBV has
eluded crystallization. However, high resolution
cryoelectron microscopy has recently been used to
establish the three-dimensional structure of
complexes of this protein”2%, This knowledge can
also provide a rational foundation to develop
inhibitors of HBV particleassembly.

With regards to liver diseases, rational drug
designisnot limited to hepatitis virus. For example,
the domain of the hemochromatosis protein HFE
that bindsto transferrin receptor has been expressed as
a recombinant protein and its three-dimensional
structuredetermined by X-ray crystall ography!®.
This knowledge can lead to the potential design of
drugs that bind to transferrin receptor in a similar
fashion to inhibit cellular iron uptake that may be
increased in hereditary hemochromatosis because of
defectiveHFE binding.

Gene therapy

Gene therapy for gastrointestinal and liver diseases
have been reviewed in detail elsewherel®82, A
detailed discussion of hepatic genetherapy isbeyond
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the scope of this paper and only some of the major
areas are touched upon here. Hepatic gene therapy
will probably have the greatest initial impact in the
treatment of inherited metabolic diseases but
variations on classical techniques may also find
utility in the treatment of viral diseases, cancer and
in the production of vaccines.

In ex vivo hepatic gene therapy, hepatocytes
are removed from the patient, cultured in vitro and
the desired expression vector is introduced into the
cultured hepatocytes. The transduced or transfected
hepatocytes are then introduced into the portal vein
and lodge in the patient’ s liver. Hepatocyte directed
ex Vivo gene therapy has aready been performed in
human subjects with familial hyperchol esterolemia
using the low density lipoprotein (LDL) receptor
genel®, Several treated patients had persistent and
significant reductions in serum cholesterol and LDL
concentrations.

In vivo gene therapy is also an option for the
treatment of liver diseases. In in vivo gene therapy,
gene transfer vectors are introduced directly into the
patient and taken up by the liver. Vectors for
hepatic in vivo gene therapy include DNA
complexed with proteins, DNA in liposomes, naked
DNA and hepatotropic viral vectors such as those
based on adenovirus.

Besides the transfer of human genes, other
nucleic acid based therapies may be useful in the
treatment of liver diseases. Antisense
oligonucleotides'®! can be used to inhibit the
expression of genes such as those essential for the
replication of hepatitis viruses. Ribozymes are
catalytic RNA molecules that can also be used for
similar purposes®!. Direct injection of DNA vectors
into human cells may a so be used for the production
of vaccines against viral hepatitis®. All of these
techniques are in their infancy, however, clinical
trials will likely be common in the next decade.

CONCLUSIONS

Molecular biology will continue to have a
tremendous impact on the diagnosis and treatment
of liver diseases. The basic research conducted in
the past three decades will revolutionize the way
hepatology, and all of medicine, is practiced. Asa
result, common conditions such as viral hepatitis B
and C and inherited metabolic diseases affecting the
liver such as hemochromatosis will hopefully vanish
fromtheworld.
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Since the central nervous system was first
demonstrated to be involved in regulation of gastric
function by Pavlov!™, and Selyel? established the
stress theory that physicopsychiatric stress altered
physiological functions®, electrical stimulation or
lesion of specific brain nuclei identified specific sites
in the hypothalamus, limbic system, and medulla
that influence gastrointestinal functions. A plethora
of peptides have been characterized in the brain by
immunohistochemical and molecular biological
techniques!®. The development of retrograde
tracing techniques combined with
immunohistochemistry reveal s that these peptides
are localized in the nerve fibers or cell bodies of the
hypothalamus and medullawhich areimportant sites
for autonomic nervous outflow to the
gastrointestinal tract®®. Based on these studies,
Taché first reported the effect of central
neuropeptides in regulation of gastric functiong”®l,
Since then, more than 40 peptides have been
examined and it is well established that many
neuropeptides, such as thyrotropin releasing
hormone (TRH), corticotropin releasing factor
(CRF), neuropeptide Y (NPY), bombesin and
somatostatin, mediate a central nervous system
induced stimulation or inhibition of gastrointestinal
function(®°, On the other hand, the liver is also
richly innervated***? and retrograde tracing
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technique hasreveal ed hepatic innervation through
the vagus originating in the medulla*®, where
abundant neuropeptides exist. This review
introduces the current knowledge of central nervous
system regulation of hepatic functions by various
neuropeptides.

THYROTROPIN RELEASING HORMONE (TRH)

TRH exists in the central nervous system and
abundant TRH immunoreactive nerve terminals and
TRH receptors are localized in the dorsal vagal
complex including the vagal motor nucleus and the
nucleus of the solitary  truct{**1,
Neuropharmachological studies demonstrated that
TRH displayed a vast array of central nervous
system-mediated actions unrelated to its
physiological roel in the regulation of the pituitary
thyroid axis’*®l. TRH injected into the cerebrospinal
fluid or into specific brain nuclei exerted avariety
of behavioral effects. Accumulated evidence also
demonstrated that TRH had potent central nervous
system mediated stimulatory effects on
gastrointestinal secretion, motility and transit, as
well as on the development of gastric ulcerationin
rats and other animal§781718 Mapping studies using
microinjection of TRH or TRH analogs into
selectivenuclei haveidentified brain sitesimportant
for stimulation of gastric secretion and motility.
The gastric secretory response has been elicited by
microinjection of TRH into the lateral and the
ventromedial hypothalamus™®. More sensitive sites
have been identified in the brainstem including the
dorsal vagal complex, the nucleus ambiguus and the
raphe pallidus®?,

Hepatic blood flow is composed of hepatic
arterial and hepatic portal blood supplies. In rats
portal blood flow constitutes 80% of hepatic
circulation. Portal blood flow was altered by
electrical stimulation of autonomic nerves and
specific brain nuclei which are important sites for
autonomic nervous regulation'?®. Stimulation of
sympathetic nerves caused constriction of hepatic
arterial and portal vessels, resulting in a decrease of
liver blood volume and flow in hepatic artery, and
an increase in portal pressure!?! Electrical
stimulation of the hypothalamus produced changes
in intestinal blood flow and, consequently, in portal
vein and in intrahepatic arterial and portal beds’®!.
Moreover, stimulation of the medial and posterior
hypothalamus has been reported to increase hepatic
arterial resistance and decrease portal blood flow
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through sympathetic nerves®®!. On the other hand,
using an in vivo microscopic technique in rats,
dilatation of theliver snusoidfollowing eectricd vaga
stimulation and acetylcholine application has
been observed#?8,

We studied the effect of central TRH analog on
hepatic microcirculation in anesthetized rats®!. We
used the stable TRH analog, RX 77368, which has
the same receptor affinity and about the times the
potency of natural TRH. In rats under urethan
anesthesia, hepatic microcirculation was assessed by
the hydrogengas clearance method. Intracisternal
injection (the injection into the cisternal magna of
the brain) of TRH analog induced stimulation of
hepatic blood flow by 17%-74% in a dose
dependent manner ranging from 5ng to 100ng.
This stimulatory response of hepatic blood flow to
central TRH analog occurred during the first 15-
minute observation period, reached a plateau at 30
minutes and returned to basal value at 60 minutes.
On the other hand, intravenous injection of the
TRH analog did not modify hepatic blood flow,
confirming the central but not peripheral action of
the TRH analog. Although this increased hepatic
blood flow by central TRH analog was not modified by
spinal cord transection, it was reversed by
atropine, vagotomy, and N-G-nitro-L-arginine
methyl ester, an inhibitor of nitric oxide and
indomethacin, indicating that TRH acted in the
brain to stimulate hepatic blood flow through vagal,
muscarinic, prostaglandin and nitric oxide
pathways. Mapping studies by microinjection of
TRH analog into the medullary nuclel reveaed that
the left but not right dorsal vagal complex was a
responsive site for TRH on modulation of hepatic
blood flow!®*?., This finding agreed well with
anatomical evidence that hepatic vagal nerveis
originated in the left, but not right, dorsal vagal
compl ex*3,

Although in adult animalstheliver isnormally
in a state of growth arrest, once the liver is
damaged or impaired because of hepatic injury or
liver resection, hepatic regeneration or proliferation
is immediately started. Seventy percent partial
hepatectomy!®! performed in rats initiated a very
striking response in the liver remnant through
hypertrophy and hyperplasia, and returned to its
original sizein 7-10 days®Y. Hepatocytesin the
non stimulated liver were essentially arrested in the
G state. After partia hepatectomy, growth related events
started aimost instantly as the cells underwent the
trangtionfrom G, to G, state(prereplicativephase), which
lasted about 12 hours, at which point DNA synthesis
(S state) began and pesked a about 24 hours. Mitossa
smilar course6-8hourslater’®. Many factors, such as
hormones, peptides and cytokines, were thought to
beinvolved and may interact synergistically toinitiate
and maintain hepatic proliferation. The autonomic

nervous system was also suggested to play arolein
the liver regeneration and regulation of hormones
and growth factorsrelated to hepatic proliferation.
Partial hepatectomy suppressed the sympathetic
nerve activity®! and plasma adrenaline and
noradrenaline increased immediately after partial
hepatectomy and a-blockade reversed DNA
synthesisinduced by hepatectomy!*+3%  indicating
theinvolvement of an adrenergic effect on hepatic
regeneration. The parasympathetic nervous system
was also suggested to play an important role in
hepatic proliferation. Subdiaphragmatic vagotomy
more strongly suppressed DNA synthesis after
partial hepatectomyas compared with the
splanchnicectomy™®, and sel ective hepatic branch
vagotomy suppressed or delayed liver regeneration
in partially hepatectomized rats®*!. Moreover,
lesion of the ventromedial hypothalamus has
recently induced hepatic DNA synthesisthrough the
vagal nerve®,

The effect of central administration of TRH
analog, RX 77368, on hepatic proliferation hasrecently
been studied in conscious adult ratsi*!, because
central TRH was known to activate vagal efferent
fibersl**41, Rats was injected with TRH analog
intracisternally and hepatic DNA synthesis was
assessed by thymidineincorporation into the hepatic
DNA fraction and BrdU accumulation 6-72 hours
later. Hepatic proliferation was stimulated by
intracisternal TRH anal og (10ng) with apeak response
at 48 hoursafter peptideinjection and returned to basal
at 72 hours. This stimulatory effect by central TRH
on hepatic proliferationwasdoserelated, ranging from
5ng to 100ng assessed at 24 hours. Intravenous TRH
analog did not influence hepatic proliferation,
confirming acentral but not peripheral action of TRH.
Stimulation of hepatic proliferation by central TRH
was abolished by hepatic branch vagotomy, atropine
and indomethacin, suggesting that TRH actsin the
brainto stimul ate hepatic proliferation through vagal,
muscarinic and prostaglandin pathways. However, N-
G-nitro-L-argininemethy! ester did not reversecentral
TRH induced stimulation of hepatic proliferation asit
did central TRH induced hepaticcirculation, indicating
that stimulation of hepatic proliferation is not
secondary to the changein hepatic circulation. These
data suggest that TRH in the central nervous system
may be involved in the vagal regulation of hepatic
proliferation.

These findings led us to speculate that central
TRH might a soprotect againgt experimenta liver damage,
0 effect of central injection of TRH on CCl, induced
liver injury has been investigated®V**", Rats were
coadministered CCl, (2ml/kg, ip) withTRH analoginjected
intracisternaly and liver damage was assessed by serum
danineaminotransferase (ALT) levels. Intracisterna, bnt
not intravenous, injection of TRH analog dose-
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dependently protected against CCl, induced liver
damage and this protective effect of central TRH was
aso block by hepatic vagotomy.

CORTICOTROPIN RELEASING FACTOR (CRF)

CRF is one of the brain neuropeptides, and effect of
central CRF on physiological, pharmacological, and
pathophysiological regulationsof thegastrointestinal tract
have been reported. Injection of CRF into the
cerebrospinal fluid or the brain nuclei, such as
paraventricular nucleus or loecus ceruleus inhibited
gastric motility and secretion®**%, and enhanced colonic
motility throughtheautonomicnervoussystem##8, Since
CRFisknownto act in the hypothalamus and stimulate
the sympathetic nervous outflow, the opposite effect to
TRH on hepatic function was expected when injected
inthe central nervous system.

We studied the effect of central CRF on hepatic
microcirculation in anesthetized rats*9. In rats under
urethan anesthesia, hepatic microcirculation was
assessed by the hydrogen gas clearance method and
laser Doppler. Intracisterna injection of CRF induced
inhibition of hepatic blood flow by 18%-36%in adose
dependent manner, ranging from 1ugto 5ug . This
inhibitory response of hepatic blood flow to central CRF
was noted during thefirst 15 minute observation period,
reached aplateau at 30-60 minutes and maintained for
morethan 120 minutes. On the other hand, intravenous
injection of the CRF did not modify hepatic blood flow,
confirming the central but not peripheral action of the
TRH analog. Although thisdeceased hepatic blood flow
by central CRF was not modified by atropine and
vagotomy, it was reversed by hepatic sympathectomy
and 6-hydroxydopamine, which depleted noradrenergic
fibers, indicating that CRF acted in the brain to inhibit
hepatic blood flow through sympathetic and
noradrenergic pathways. The effect of central injection
of CRF on CCl, induced liver injury has also been
investigated™. Rats were injected with CCl, (2mi/kg,
sc) and CRF wasinjected just before and 6 hours after
CCl, administration. Liver damage was assessed by
serum ALT levels. Intracisternal, injection of CRF dose
dependently aggravated CCl, induced liver damage and
thisaggravating effect of central CRF was block by 6-
hydroxydopamine and chemical sympathectomy.

NEUROPEPTIDE Y (NPY)

NPY, a 36 amino acid peptide of the pancreatic
polypeptide family, wasfirst isolated from porcine
brain®52, NPY was localized mainly in the
peripheral nervous system!>3!, where it contributed
to theinnervation of the digestive organs, including
the biliary treel®. In the brain, NPY nerve fibers
and terminals, and NPY receptorswerelocalized in
the paraventricular nucleus of the hypothalamus and
the dorsal vagal complex!®>>" which are important
sites for the autonomic nervous system®®. Central

administration of NPY affected feeding behavior and
visceral function®!. The bile duct was richly
innervated by autonomic nervest®! and electrical
stimulation of sympathetic and parasympathetic nerves
and stimulation or lesion of certain hypothalamic
regions'®! altered bile secretion!®*%2, With respect to
the gastrointestinal tract, injection of NPY into the
cerebrospinal fluid stimulates gastric acid and pepsin
secretion, and pancreatic exocrine and endocrine
secretion in rats and dogs!®*%. Farouk et al®® and
wel*” have found an effect of central NPY on bile
secretion in dogsand rats. The effect of intracisternal
injection of NPY on bile secretion in urethan
anesthetized rats was investigated®”. Rats were
anesthetized with urethan (1.5g/kg , ip) and the
common bile duct was cannulated to collect bile
samples. Sodium taurocholic acid (30pmol -kg-h) was
infused intravenously to compensatefor bileacidloss
duetobiliary drainage. Intracisternal NPY (0.02nmol-
0.12nmol)dose-dependently stimulated bile secretion
by 9%-20%. The secretory response occurred within
thefirst 20-40 minutes after injection and lasted 120
minutes. On the other hand, intravenous injection of
NPY (0.12nmol) did not modify bile secretion,
confirming that NPY did not leak from the
cerebrospinal fluidto the peripheral circulation. Thus,
central NPY stimulated bile secretionin abile acid
independent and bicarbonate dependent bile flow
because central NPY increased only biliary
bicarbonate secretion but not biliary bile acid,
phospholipid or cholesterol secretion. In other words,
central NPY stimulated ductal bilesecretion. Although
cervical cord transection, bilateral adrenalectomy or
pretreatment with N-G-nitro-L-arginine methyl ester
did not alter intracisternal NPY induced stimulation
of bile secretion, atropine and bilateral cervical
vagotomy completely abolished the stimulatory effect
of intracisternal NPY on bile secretion, indicating that
NPY acted in the brain to stimulate bile acid
independent bile secretion through vagal and
muscarinic pathways. Mapping studies by
microinjection of NPY into themedullary nuclel have
shown that the left dorsal vagal complex is a
responsive site, like TRH on hepatic circulation, for
NPY on stimulation of bile secretionl®,

OTHER NEUROPEPTIDES

Besides TRH, CRF and NPY, a few peptides were
suggested to act in the central nervous system to
modul ate hepatobiliary function. 3-endorphin has
produced 70% inhibition in liver DNA synthesisin
six day old rats'®®. Intracerebroventricular injection
of bombesinwith adose of 10uginducesbicarbonate
dependent inhibition of bile secretion in rats™,
Moreover, intracisternal injection of opioid peptide,
DAla-Met enkephalinamide decreased bile secretion
in urethan anesthetized rats™.
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Evolution of gastrointestinal double contrast
radiography in China: researches, application and

popularization

SHANG Ke-Zhong

Subject headings Gastrointestinal diseases/radiotherapy;
barium/diagnostic use;contrast media

Gastrointestinal double constrast radiography
(DC) isamajor procedure for gastrointestinal (Gl)
diagnoses, even for small and early structural
lesions. Based on experiences reported at home
and abroad, Gl radiologistsin Chinahave studied
DC in many aspects in the past few decades:
including mechanisms of imaging, physical factors
influencing appearance of images, better
preparation of images barium surfate (contrast
media), substructure of area gastrica,
measurement of image density, significance of
some phenomenaand signs, etc. Great efforts have
been dedicated to its clinical application and
popularization throughout the country and
noticeabl e achievements have made.

MECHANICS OF IMAGING!?

Barium suspension (BS) and gas are contrast mediafor
DC. Both arefluids. Being influenced by principles of
fluid mechanics, most DC images often appeared
pleomorphicandchangesble.

Wetting It is defined as a phenomenon occurring
upon the contact of theliquid (e.g. BS) with solid (e.
g. Gl mucosa). Adoption of akind of BS which has
appropriate wetting as wellas high concentration
andlow viscosity, isan important prerequistefor DC.
Chinese radiologists have made significant
improvement inthe DC quality of home-madebarium
preparationg>?,

Barium collectionin recesses MoreBSisretainedin
the concave recesses of theangles formed by any
protruding or depressing part of the mural surface.
Thisisinduced by the cohesive force of thefluid and
the surface phenomenon and has considerable
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sgnificanceindifferentiating protrusion (blurredin outer
side) from depression (blurredininner side) in nature of
lesions. (Figurel).

Ad-gravitational wall (Ad wall) and Ab-
gravitational wall (Ab wall) The flow,
spreading, distribution and stagnation of BSinthe
air filled sac (such as Gl lumen) is much
influenced by the effect of gravity. The wall of
the enclosed sac may be divided into 3 catagories:
Ad wall, Ab wall and lateral wall, just like the
floor, ceiling and lateral wall of aroom. These
denominations of the walls are relative and
interchangeable, which depends on the body
position adopted at the time of examination. For
example, the anterior wall of stomach is Ab wall
in supine position, but will be changed to Ad wall
in prone position. One notable point is that the
lesion (e.g. polyp or ulcer) may give similar or
entirely different manifestationswhenitislocated
on the Ad wall or Ab wall. Cretian phenomena
(e.g. hanging droplet) can occur only on Ab wall
whereas others (e.g. barium pool) are limited to
the Ad wall These condotions and termsin DC
imaging are very helpful in understanding and
describing the shape and position of lesions
(Figure 2).

SUB-STRUCTURE OF AREA GASTRICAR#!

Using a flexible specimen holder and magnifying
technique, experimental DC was made on 10 human
gastric specimens to investigate the differences in
appearance of areagastric (AG,2mm-3mm in size) by
the authors. The following new finer distinctionswere
discovered: silkworm-likeand petal-like AG occurring
in 25%-74%; sub®groove and sub-areaof AG; the"tep-
over lines” are helpful in discrimination AG of the
overlapping Ad wall or Ab wall. The diagnostic
significance of such detailed AG study in early gastric
carcinoma has been evaluated. (Figures 3-8).

NEASURMENT OF IMAGE DENSITY34

The image density (E) the figure obtained from a
densitometer, i.e., the logarithm of the degree of
light attenuation (“blackening”) of the part of the
film, was examined by our group. E is an important
quantification standard for more subtle
differentiation between various parts of DC. We
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measured the E value of different phasesin 97 DC cases.
Itisthefirst reported series of measurement of E value
inDC.

PHENOMENA AND SIGNS#+34

Some DC phenomenaand signshave beeninvestigated.
The results showed that severa of them are extremely
valuablefor determining the shape, site and nature of ?
lesions(Table ).

Vertical plate phenomenon It isthe appearance
of BS coating surface which lies in a direction
tangential tothe X-ray beam. Itissimilar tothechange
in transparency of aglass plate when its position is
turned from transverse to vertical. The depth of BS
inthe site of vertical plate is much thicker than other
parts. They, therefore, occur as single or multiple
dense white lines. The majority of anatomical and
pathological structures can be better revealed by this
phenomena.

Overlapping whiteline Theterm isused to denote
partially visible white line seen through arelatively
shallow barium pool of thead-gravitational wall. The
overlapping white line is produced by linear image
of the vertical plate that projectswithin the field of
the Ab wall. We can always trace the existence and
nature of such lesions and to determineits Ab wall
origin (Figure6).

Tide and rock phenomenon A protrusion (rock)
within the shadow of barium pool (water tide) israther
similar to the relation between the ebb and tide of
water and arock init. A low and small protrusion
could only be demonstrated at “shallow water tide”
phase (Figure 9).

Eye-like sign It is acharacteristic feature of polyp
(Figures10-11).

Foggy dropletssign Thisisthe characteristic feature

of carcinomalocated at Abwall (Figure 12-19).
Foggy droplets sign This is the characteristic
appearance of lateral wall carcinomainvolving the
Abwall and often accompanied by thefoggy droplets
sign (Figures12-19).

APPLICATION AND POPULARIZTION 34

Gl radiologistsin Chinahavebeen givingincreasing
emphasis on the application and popul arization of
DC. Seminars have been held each year in
Shanghai and other regions since the 80s. Among
the radiol ogical techniques to be popularized, DC
may be a prominent one in terms of duration and
scal e of its nation-wide recommendation throughout
these years.

In many regions of China, DC has been accepted
as a routine technique for GI barium
examination; and is one of the standard of
assessment in testing the specialty level of
radiological practice.

Preliminary data of inquiry from 315 radiology
departments showed that among up to 90 000 DC
cases, the detectability of Gl structural lesionsin
DE was about 8% higher than when traditional
barium studieswere employed. The number of early
Gl cancer found by DC has been increased
markedly.

According to ageneral survey in China, up
to 41% of radiological departments have not yet
employed DC; and in more than 20%, DC
technology has not attained to aqualified standard.
Besides, up to 31% DC cases were misdiagnosed
because of unfamiliarity with DC appearances, or
were not properly interpreted. This status suggests
that more strenuous education of DC should be
continued.

Table 1 Features and frequencies (%) occurring in 200 different lesions of Ab wall®*®!

Lesions Involving Fogay Multiple Overlapping Eye- Ring
(n=200) lateral wall droplets mural lines white line like
Anterior gastric wall 150 -46
+104
Carcinoma -33 30(91) 0 16(48) 0 0
+72 70(97) 70(97) 10(14) 0 0
Polyp 19 -12 0 0 0 3 12(90)
+7 0 0 0 0 0
Ulcer 26 -6 0 0 0 0 3(50)
+20 0 0 0 0 0
Localized colon wall
Carcinoma 39 38(97) 35(87) 37(95) 0 5(13)
Polyp 8 0 0 5(56) 8(100)
Diverlieulum 3 0 0 0 3(100)
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Figure 1 Diagramatic drawing shows the different menifestations in protrusion (blurring in outer side) and in depression (blurring in inner
side) caused by barium collection in recesses.

Figure 2 Model DC. The larger round images are protrusions and the smaller ones are depressions. They are all located on Ad wall in A
and in Ab wall in B. Note the difference in protrusion (blurring in outer) and in depression (blurring in inner); and the difference of the same
lesion in Ad wall (A) or in Ab wall in B.

Figure 3 Gastric specimen magnified (x10) with a biomicroscopy shows the substructures of AG.

Figure 4 Area gastrica in clinical DC shows silkworm-like AG, petal-like AG and the step-over lines of two overlapping walls.

Figure 5 DC of human gastric specimen shows the subtle difference of AG in two overlapping walls (upper 1/3 part) and single
unoverlapping wall (lower 2/3 part).

Figure 6 Diagramatic representation of AG. W, silkworm-like AG; SA, sub-AG; SV, subgrooves.

Figure 7 Diagram depicts the step-over lines of AG in two overlapping walls seen in DC film.

Figure 8 Gastric specimen with barium coated and radiographed by soft X-ray showing the ulcer crater and the grooves of AG surounding it.
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Figure 9 The same sized small round protruions located in Ads wall. Note the different appearance in various phase of “tide and rock”.
Those are most distinctable in “low water tide” (arrow).

Figure 10-11 A patient with 6 polyps in gastric antrum. In Fig 10, 3 polyps in Ab wall (anterior wall) appeared as eye-like sign (single
arrow), one in lateral wall apeared as bowler hat sign (double arrows). In Figure 11, the 3 polyps in Ab wall and 3 in Ad wall (single arrow)
all can be seen in horizontal projection.

Figure 12-13 Two patients with gastric carcinoma located in lessor curvature involving Ab wall. Both cases in DC appeared as multiple
mural lines sign and foggy droplets sign.

Figure 14 Sigmoid colon carcinoma appeared as foggy droplets sign.

Figure 15-16 Localized carcinoma of sigmoid colon, two projections in the same case, showing the multiple mural lines sign (double
arrows) and the foggy droplets sign (single arrow). Figure 16 the multiple mural lines sign (double arrows) and overlapping white
lines (single arrow).
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®

Figure 17 Model DC, demonstrating the mechanism of
multiple mural lines sign. The “infiltration” of the lat-eral
upper wall of the sac made the part of the wall less expansion
(right upper picture, horizontal projection) and appeared
as multiple lines of rigidifying, roughing and “whiter” in
image density in other 3 pictures taken in perpendicular
projection.

Figure 18 Diagramatic drawing demonstrates the
mechanism of multiple mural lines sign on horizontal
projection (A) and its appearance on perpendicular
projection (B).

Figure 19 Diagram of foggy droplets sign. More BS have
been stagnated on the irregular surface of Ab wall
carcinoma (A) and “foggy doplets” appearance was
formed (B).

A, Horizontal projection; B, perpendicular projection.
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liver cancer tissues andliver cancer metastasis
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Abstract

AIM To study the relationship between intercellular
adhesive molecule-1 (ICAM-1) and liver cancer
metastasis and to search for factors to predict
metastasis of liver cancer.

METHODS ICAM-1 expression in fresh tissues of
normal liver and hepatocellular cancer (HCC) was
examined by immunoperoxidase staining. The
expression of ICAM-1 in human hepatoma, tumor
surrounding tissues and normal livers were
semiquantitatively analyzed by Dot immuno blot.
Tissue ICAM-1 expression at mRNA level was
detected by Northern blot.

RESULTS All 6 cases of normal liver samples were
negative in anti-ICAM-1 immunohistochemical staining,
80.0% (36/45) of HCC presented various ICAM-1
expression. The number of positive cells was a little
higher in large tumors, tumors with intact capsule and
metastasis, but there was no significant difference.
Two cases with cancer embolus also had high ICAM-1
expression. ICAM-1 concentration in HCC (13.43+0.09)
was higher than that in tumor surrounding tissues (5.
89+0.17, P<0.01) and normal livers (4.27+0.21,
P<0.01). It was also higher in metastasis group (20.
24£0.30) than in nonmetastasis group (10.23£0.12,
P<0.05). Northern blot analysis revealed that ICAM-1
expression at mRNA level was also higher in HCC and
cancer embolus than that in tumor surrounding tissues
and normal livers.

CONCLUSION Tissue ICAM-1 could indicate the
growth and metastasis of HCC, and may be an
index that can predict liver cancer metastasis.
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INTRODUCTION

Tumor metastasisis one of the main causes of poor
prognosis of hepatocellular carcinoma (HCC),
The processe of metastasisincludes dissociation of
tumor cellsfrom primary location; arrest, adhesion
and extravasation of metastatic tumor cells.
Adhesive molecules on endotheliocyte suchas
selectin cause circulating tumor cellsto roll along
the surface. Other moleculesontumor cellsincluding
intercellular adhesivemolecule-1 (ICAM-1), vascul ar
cellular adhesive molecule-1 (VCAM-1) and so on,
subsequently stop the cells completely, then
extravasated through the blood vessel sinto sel ective
target tissues. During the metastatic cascade,
tumor cells interact with various host cells
(endothelial cells, platelets or lymphocyte), and/or
extracellular matrix and basement membrane
components, the homotypic and heterotypic cell
clumps form a multicellular embolus, which can
enhance the survival, arrest and invasiveness of
tumor cellst?. The metastatic potential of cancer
cellsis related to the activity of their surface
adhesive molecul e®!. Recently, it was noticed that
ICAM-1 plays an important role in this processe.
In this study, we investigated the relationship
between ICAM-1 expression and the metastasis of
HCC.

MATERIALS AND METHODS

Patients

Thetissues of HCC used for immunohistochemical
study were collected from 45 patients (39 males and
6 females, aged 10-82 years with amedian of 51.1)
who had undergone hepatectomy for HCC. All the
caseswerediagnosed pathologically. Eighteen of the
patientswerein early stage (without symptoms and
signs of HCC), and 27 in moderate stage (having
symptomsand signs of HCC, but no ascites, jaundice
and long distance metastasis). Thirty patients had
positive AFP (=30 pg/L) and 15 had negative AFP.
The median diameter of the resected tumor was 6.
7cm (1.5-18), 30 had large tumors (>5cm) and 15
were had small tumors (<5cm). Patients with
embolusin portal vein and its main branch or with
intrahepatic and ultrahepatic metastasis nodules
belonged to the metastasis group, the other patients
wereto nonmetastasisgroup. Six normal liverswere
from the surrounding noncirrhotic liver tissues of
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pathol ogically proved benign tumors (4 hemangioma,
1 adenomaand 1 cyst).

The tissues used for detection of ICAM-1 were
collected from 40 patients with HCC, 20 of them had
large tumors and 22 encapsul ated: 9 patientswerein
early stage and 31 in moderate stage. Positive AFP
was found in 30 cases. There were 16 patientsin the
metastasisgroup, and 24 in nonmetastasisgroup. The
8 normal liver tissues were collected form
thesurrounding noncirrhotic tissues of pathologically
proved benignliver tumors(5 hemangioma, 1 adenoma
and 2 cyst).

Reagents

Monoclonal antibody of ICAM-1(1g/L) was
purchased from R-G Company, Britain; AKP goat
anti mousel gG andbiotinylated rabbit anti-mousel gG
were from Sino-Amercain Company, Ching;
TRIzol™ total isolation reagent from Gibro
Company, USA; and megaprime™ DNA labeling
systems from Amersham Company,UK.

Methods

Indirect immunoper oxidase staining The fresh
specimens embedded by O.C.T werefrozeninliquid
nitrogen, and then stored at -70°C. Serial frozen
sections (6um) of liver specimens were fixed with
acetone. After preincubated with human serum to
reduce background, the sides were incubated with
the primary antibody (1:50) at 4°C overnight,
biotinylatedrabbit anti mouseimmunoglobulin (1:200)
was used at 37°C for 1 h, added with avidin biotin
HRP mixture (1:100v/v), and counterstained with
hematoxylin.

Dot immuno blot Three hundred mg tissue was
homogenized in 1.5 ml suspended buffer solution
(0.1mol/L NaCl,0.01mol/L Tris. CI, pH 7.6, 0.
001mol/L EDTA pH 8.9, 1% Triton-X-100), the
protein concentration was determined by Hatree
method!“!. The supernatant (30ul) was spotted onto
nitrocel lulose membranein adot blot format. After
non-specific blocking with 5% lipid free milk, the
blotswereincubated with |CAM-1 antibody (1:500)
at room temperature for 2 h, and then incubated
with AKP conjugated goat anti-mouse 1gG (1:200)
for 2 h at room temperature, then stained with NBT/
BCIP(2:1v/v). Theintegrated optical density (10D)
of the blot was measured by MIAS 300 automatic
image analyzer. Tissue ICAM 1=(sample 10D
background IOD)xsample area/(ug protein
concentration x1000).

Northern blot Total RNA was extractedby
TRIzol™ reagent according to the manufacturer’s
instruction (Gibco Life Technologies Cat N0.15596.
026). Total RNA of 20 ug was denatured in

formaldehyde, electrophoresed, and transferred
to nitrocellulose membrane. The plasmid
containing ICAM-1 probe sequence was kindly
provided by Dr. Christian Stratowa (Ernst
Boehringer Institute, Vienna, Austria). Northern
transfer membranes were prehybridized for 4 h
at 42°C with 5xSSPE/5xSSPE/5x Denhardt’s
solution/1% SDS/100 mg/L Samon sperm DNA.
The 1.8 kb cDNA was labeled with 32Pisotope
by random primer method (Megaprime™ DNA
Labeling Systems, Amersham). Nothern blot
analysiswas performed under stringent washing
conditions, 1xSSC 0.1% SDS, 30 min at room
temperture and 1xSSC 0.1% SDS, 1 hat 50°C.
Autoradiography was carried out at -70°C for 7
days.

Dataanalysis Significancewas assessed by Student’s
t test. Theresultswere expressed as xs.

RESULTS

Immunohistoch emical observation of ICAM-1 in
human HCC

By using anti ICAM-1 monoclone antibody, no
ICAM-1 was foundin normal liver tissues (Figure
1). ICAM-1 was positive in fresh HCC (Figure 2),
mainly on cell membrane, with arate of 80% (36/
45). In this group, 42.6% showed strong positive
(++3, 30%-70% positive cells), others were weak
positive (+, 0-30% positive cells). ICAM 1 wasalso
positivein 2 caseswith tumor embolusin portal vein
(Figure 3).

Semi-quantitative analysis of human tissue
ICAM-1

Dot immuno-blot was employed in semi-
quantive analysis of tissue ICAM-1 (Figure 4).
Table 1 demonstrats that ICAM-1 content in
HCC was about two-fold higher than that in the
tumor surrounding liver tissues and normal
controls (P<0.01), no significant difference was
found between the latter two.

Table 1 ICAM-1 expression in different liver tissues
[(x£s)/1000]

Groups Cases ICAM-1

HCC 40 13.43+0.09
Tumor surrounding liver tissues 40 5.89+0.17
bNormal liver 8 4.27+0.21

P<0.01, compared with HCC group

The expression of tissue ICAM 1 was also
compared with tumor biological characters
(Table 2), ICAM-1 in cancer tissues was only
related to tumor metastasis, and there was no
relationship with tumor size and capsul e formation.
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Table 2 The relationship of ICAM 1 content with some tumor
biocharacters (X +5s)

Groups Cases ICAM-1 P-value
Metastasis 16 20.24+0.30 <0.05
Nonmetastasis 24 10.23+0.12

Metastasis tumor surrounding liver 16 6.80+0.08 >0.05
Nonmetastasis tumor surrounding liver 21 4.78+0.04

Intact capsule 22 13.55+0.20 >0.05
Nonintact capsule 15 12.93+0.32

Large HCC 20 14.45+0.26 >0.05
SmallHCC 14 10.96+0.47

Figure 1

F _ICAM-1 expression in normal liver tissues by
immunohistochemical staining.

Figure 2 ICAM-1 expression in liver cancer tissues by
immunohistochemical staining.

Figure 3 CAM-1 expression in tumor embolus by immunohisto-
chemical staining.

Figure 4 Tissue ICAM-1 expression by Dot immunoblot.

ICAM-1 expression at transcriptional level

In this study, special DNA probe was used in
Northern blot for detecting ICAM-1 mRNA, two
transcripts with 3.3 kb and 2.4 kb in length was
defined. B-actin was acted as internal standard.
The data obtained from image analysis indicated
that ICAM-1 mRNA expression in tumors was
higher than that in tumor surrounding liver tissues
and normal controls as well as cancer embolus
(Figure5).

Figure 5 Detection of ICAM-1 mRNA by Northern blot. E: emblous;
N; tumor surrounding liver; C: liver cancer; nurmal liver

DISCUSSION

Intercellular adhesive molecule-1 (ICAM-1,
CD54), a transmembrane glucoprotein, is a
member of the immunoglobulin superfamily and
functionsas counterreceptor for leukocytefunction
associated antigen-1 (LFA-1, CD11a/CD18) and
complement receptor type 3 (MAC-1, CD11b/CD18)".
It mediates homotypic and heterotypic cell
interaction, not only plays an important role in the
tumor genesis, but also can reflect tumor curative
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effect!®, and may be a critical factor in the process
of bloodborne metastasis of cancer!”. Recently it
wasfound that ICAM-1 plays an important rolein
tumor recurrence and metastasis. Hung'® et al found
that anti-ICAM-1Ab can prevent the growth of
APH-77 tumorsin SCID mice by atering the homing
and growth of tumor cellsin certain anatomical sites.
Most of normal tissues do not express ICAM-1, but
ICAM-1 expression has been observed in many
tumors, such as renal cancer, uterine cancer, lung
cancer, gastric cancer, bladder cancer, etc.
Santarosal® et al demontrated that renal cancer
recurrence after operation was related to ICAM-1
expression in cancer tissues and patients with <50%
of ICAM-1 positive cells in cancer tissues had
prolonged disease-free survival after a median
follow-up of 60 months.

In this study, all 6 cases of normal liver sample
werenegativein anti |CAM-1immunohistochemical
staining, 36/45 HCC presented various ICAM-1
expression. Therate of positivecell wasalittlehhigher
inlargetumors, tumorswithintact capsuleand tumors
with metastasis, but there was no significant
difference. It has been noticed that 2 cases with
enbolus also had high ICAM-1 expression. As
indicated in semiquantitative analysis of tissue
ICAM-1, ICAM-1 concentrationin liver cancer was
higher than in tumor surrounding liver tissues and
normal livers. Tissue ICAM-1 was higher in
metastasis group than that in nonmetastasis group.
Northern blot analysis revealed that ICAM-1
expression at mRNA level was also higher in HCC
and cancer embolus than in tumor surrounding liver
tissuesand normal controls. So it was suggested that
ICAM-1 might be one of the characters of liver
cancer, and could be a diagnostic indicator for
metastatic status of liver cancer.

The deduced ICAM-1 amino acid sequence
analysis revealed the presence of C5/C, binding
protein consensus sequence between residues 341
and 404, so ICAM-1 may beinvolved in C, binding.
Since Cs, binding protein generally actsto accelerate
the dissociation of active complement complexes,
ICAM-1 may help the tumor escape immune
destruction, providing animportant property needed
for successful metastasis. Functioning asaligand of
LFA-1, ICAM-1 can establish the heterotypic
adhesion of tumor cellswith migratory and invasive
leukocytespresent inthetumor cdls, enablingindividual

cell to dissociate from primary tumor and go into
circulation™. ThereissolubleICAM-1 (SICAM-1) in
serum, which comes from proteolytic cleavage of
membrane associate ICAM-1. Since LFA-1 could also
be blocked with soluble ICAM-1, SICAM-1 may also
block the attachment of cytotoxic T cell and/or NK cells
to cancer cells. Thiscould be one of the mechanisms of
cancer cells escaping from the immunosurveillance
system of the host, and caninhibit lymphocyte mediated
cytotoxicity, thereforeafavorableenvironment for tumor
cell proliferation would be created*Y. Spontaneous
regression of human liver tumor was quite rare and the
tumors were unusually resistant to various
immumotherapy, probably due to the high content of
sICAM-linthose patients.

In our experiment, we also found that there was
no statistically significant difference in ICAM-1
express on between tumor surrounding liver tissuesand
normal livers, and between tumor metastasisgroup and
nonmetastasisgroup. So wethink that ICAM-1 reflects
the metastatic ability of cancer cellsbut not the cancer
environment.

In conclusion, tissue ICAM-1 could reflect the
growth and metastatic statusof HCC and may beafactor
to predict liver cancer metastasis.
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Abstract

AIM To investigate the morphological changes in
the process of heteroserum induced rat liver fibrosis
and the mechanism of fibrogenesis of this model.
METHODS A model of heteroserum-induced rat
liver fibrosis was established by intraperitoneal
injection of porcine serum. In addition to the
observation of the morphological changes of this
model, the infiltration of eosinophils and mast cells
were measured quantitatively and the deposition
of IgG and complement C3 was detected by
immunofluorescence.

RESULTS The rat liver fibrosis was induced
successfully at the end of the 8th week after the
injection of heteroserum. Besides the increase of
hepatic stellate cells (HSC) during the process of
liver fibrosis, proliferation and activation of primary
mesenchyma cells (PMCs) were also found. In
the early stage, the infiltration of eosinophils and
mast cells was significantly increased and the
deposition of IgG and complement C3 was positive
in the portal tracts and septa, while gradually
reduced after the injection was stopped.
CONCLUSIONS This model is suitable for the
research on liver fibrogenesis; the pathogenesis
of this model may be related with the allergen-
induced late phasereaction (LPR) caused by the
injection of heteroserum, and the HSCs and the
PMCs are important sources of ECM-producing cells.
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INTRODUCTION

There are several kinds of animal model of liver
fibrosisintheliterature, among which CCl4-induced
model initiated with marked damage of liver tissues
wasextensively investigated and applied. There have
been afew reportsabout immuneliver fibrosismodel
without severe injury of hepatocytes because of the
complexity of its making and the higher mortality of
the animals. In this paper, a kind of immune liver
fibrosismodel established by intraperitoneal injection
of heteroserum was reported in this paper, and the
morphological characteristics and the pathogenesis
were studied.

MATERIALS AND METHODS

Themodel was established according to the method
of Paronetto’s!*. Forty Wistar female rats
weighing about 100g and fed with common stuff
and water were randomly divided into 5 groups.
In each group, 5 rats were injected with 0.5ml
porcine serum intraperitoneally twice a week for
10 weeks, and 3 rats with sterile physiological
saline in stead. Three groups of rats were killed
at the end of the 3rd, 8th and 10th week, and the
other two groups at the end of the 15th and 20th
week respectively. The liver tissue was regularly
fixed, embedded and sliced for light or electron
microscopy, and serial paraffin sections were
stained with H.E. , von Gieson and toluidine blue.
IgG and complement C; were detected by
immunofluorescencein the frozen sections. Rabbit
antibody against human Cs;was purchased from
Dako Co. Rabbit antibody against rat IgG and
FITC labeled goat antibody against rabbit 1gG
were prepared in our department. Eosinophilsand
mast cells in the liver tissue were counted and
statistically analyzed with rank-sum test.

RESULTS

Morphological changes

During the whole period of the experiment no rats
died and all the experimental ratsadvanced into liver
fibrosis after injection of porcine serum for 8
weeks. Observed with the naked eye, the liver
surface appeared normal until the end of the 8th
week, and presented tiny particle-like changes, the
tissue became hard afterwords, and the hardness
increased progressively.
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Microscopicdly, at theend of the 3rd week of the
injection, one rat remained almost normal. The
portal tracts enlarged mildly with extracellular
matrix (ECM) and proliferated mesenchymal cells
and small bile ducts without canal werevisiblein
4/5 rats although there existed the structure of the
liver lobules. Most of the interstitial cells were
enlarged and spindled in shape (Figure 1). The
increased ECM and cells were also observed
around the hepatic veinsand central veins. In some
areas, the early cellular septa consisting of the
increased interstitial cellswerefound and inserted
into the parenchyma. In one of therats, the lobules
were almost completely separated by the septa.
At thisstage, theliver cellshad no obvious damage
except the apoptosis of individual cells near the
septa. Under the electron microscope, the sorts
of mesenchymal cells in septa were different,
some of which were typical fibroblasts, and some
appeared as primitive mesenchymal cells (PMCs)
with a high ratio of nucleus to plasm and alarge
elliptic nucleus containing 2.4 nucleolusand afew
of cell organels (Figure 2). Hepatic stellate cells
(HSCs) of perisinusoid close to the portal tracts
or septa were elongated with less or none lipid
droplets and increased and dilated endoplasmic
reticula, which was often near the mesenchymal
cells (Figure 3).

At the end of the 8th week, the structure of liver
lobules was undiseriminated in all of 5 experiment
rats, and markedly enlarged portal tracts with
connectivetissuesweredistinctly exhibitedin VG
stain. The septa containing many mesenchymal
cellsand collagenfibrils(so-called cellular fibrious
septa) were extended into parenchyma, connected
with adjacent portal tracts or hepatic veins and
separated the lobules. The number of mesenchymal
cellsincreased apparently in the portal tracts and
septa, and PMCs were relatively less in these
areas. Hepatic cells were swollen with vacuoles
in cytoplasm, and some of which trapped in septa.
Elcotronmicroscopically, among the mesenchymal
cellsin or around the portal tracts or septa, PMCs
were less in number while HSCs increased as
compared with those at the end of the 3rd week.
The transitional cells between PMCs and
fibroblasts were also seen with increased and
dilated endoplasmic reticula and slightly leaner
nucleus with small wrinkled?nuclear membrane
(Figure 4). However, myocyte-like structure as
maculadensa or dense body was not seen in these
mesenchymal cells. At the end of the 10th week,
the amount of ECMs in portal tracts and septa
increased obviously, but the number of
mesenchymal cells decreased. As a result, the
fibrous septamainly composed of ECMs were

formed and revealed strong VG stain (Figure 5).
The cellsin the fibrous septa were fibroblasts and
fibrocytes with leggy and deeply colored nucleus.
At the end of the 15th week, i.e. 5 weeks after the
serum injection, the liver structure was similar to
that in the 10th week, but the number of
mesenchymal cells declined progressively, and
some of fibrous septawere thin or even diminished,
and faded in VG stain. Under the EM, lipid droplets
in HSCsincreased again, although alarge amount
of bunched and intersected collagen in septa
remained the same. In addition, some blood vessel
wallsthickened and became homogeneousin portal
tracts and septa, but necrosis and infiltration of
neutrophils were never discerned throughout the
experiment.

Changes of eosinophils and mast cells
Dramatic changes were found in the number
of eosinophils and mast cells in portal tracts
and septa. The average of their countsin the
experimental groupswas higher than that of the
control groups (Table 1). Infiltration of
eosinophils was also shown in the portal tracts
and some of early septa at the end of the 3rd
week (Figure 1), and peaked at the end of the
8th week. However,it gradually decreased from
the end of the 10th week, and was seldom seen
after the intermission of the injection. Mast
cells stained with toluidine blue were seen
around blood vesselsin the larger portal tracts
in the normal rats, but were scarce in the
smaller portal tracts. After injection of porcine
serum, the number of mast cellsin the smaller
portal tracts and septa also increased in
different stages of the experiment with the
same trend of count changes as that of
eosinophils although there was no significant
difference between various stages.
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Figure 1 Atthe end of the 3rd week, the structure of liver lobules
was defined well, the portal tracts were enlarged mildly with
increased ECM and proliferated mesenchymal cells. The infiltration
of eosinophils was visible in these areas. HEx200
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Figure 2 PMC with larger clliptic nucleus and HSC nearby at the
end of the 3rd week. EMx5000

Figure 3 The activated HSC enlarged with organels and less lipid
droplets at the end of the 3rd week. EMx4000

Figure 4 A large quantity of collagen fibrils around the PMC and
the fibroblast. EMx8000

Figure 5 The fibrous septainserted into and circled the pasenchyma
at the end of the 10th week. VG x40

Figure 6 1gG was diffusedly deposited in the septa and portal
tracts at the end of the 15th week. Immunofluoresencex100

Table 1 Average count of eosinophils and mast cells in different
groups

Groups Eosinophil Mast cell
Control 1.17+0.80 1.24+0.31
3rd week 18.35+7.742 2.82+0.722
8th week 22.72+11.76° 7.30+2.72°
10th week 8.10+2.16% 6.20+1.05°
15th week 6.60+3.96° 2.94+0.712
20th week 3.30+1.18° 1.85+0.522

3P<0.01, "P<0.05, vs control group.

Detection of IgG and complement C3 in liver
tissue

IgG and complement C3 in the normal liver tissue
detected with immunofluoresence was lightly
distributed al ong the sinusoids and blood vessels. At
the end of the 3rd week, besides the deposition as
that in the control rats, linear or spotty positive
reaction of 1gG and C3 were also detected in the
portal tracts and early formed septa. At the end of
the 8th week the degree of their positive reaction
was enhanced and the reaction looked like threads
and strands in the same area, and was al so strongly
positiveinthewall of sinusoid and blood vessels. At
the end of the 10th and 15th week, the distribution
of 1gG and C3 was diffused in the septa and portal
tracts (Figure 6), and weakened obviously at theend
of the 20th week.

DISCUSSION

Thedifferent modesof immunerat liver fibrotic model
induced with human or bovinealbuminintravenously
have been reported?®. After alarge dose of injection,
focal necrosis and fibrosis were found, leading to
allergic shock and ahigh mortality of about 50%. if
asmall dosewasadministered for 16 weeks, different
degrees of fibrosis formed in 80% with a mortality
of 20%-30%, although the mortality could bereduced
when the mixture of albumin and prostaglandin E2
were added. Therefore, those models were not ideal
for their complicated procedures, severe damage of
liver tissue and high motality of animal. In our
experiment, liver fibrosisformed in al therats after
continuous injection of poreine serum
intraperitoneally for 8 weeks, and no rat died during
theexperiment. Inaddition, morphol ogy of liver tissue
was distinct without severe injury of hepatic cells,
therefore, it famitatesin situ study and is superior to
the the CCl4-induced fibrosis model with severe
distortion of liver structure. Asaresult, our model is
more suitablefor research on liver fibrogenesiswith
the advantages of |ess expenses, short duration and
higher success rate and simplicity of pathological
changes. Our model can reveal clearly the three
stagesin the process of the experiment: the cellular
septaformation, cellular-fibrous septa and fibrous
septa. Asfor the source of ECM-producing cells, it
has been considered that HSCs are the most
important cells. Thiswas further confirmed in our
model by the appearance of proliferation and
activation of HSCs with abundant collagen fibrils
around. At the sametime, PM S, theimmature mesen
chymal cells mostly located in the portal tracts and
early septa, werecons dered asanother sourceof ECM-
producing cells, increased and devel opedintofibroblasts.
Itissuggestedthat in porcineseruminduced liver fibrosis
model, ECM-producing cellsmay both originate from
PMCs and HSCs, and synthesize and excrete ECM,
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sequentially accumulateandfinaly resultinliver fibross.
However, in this observation the myofibroblast, the
another sort of ECM-related cells characterized with
the myocyte-like structure such as macula densa or
densebody in cytoplasm, wasnot found, which differed
from the CCl4-induced model but was similar to that
of Bhunchet!.

Pathogenesis of heteroserum-induced immune
liver fibrosis has not been clarified. Wang BN and
Zhu QG and their coworkers?® reported that 1gG
and complement C3 were detected intheliver tissue
with obviousfall of C3in serum, and they considered
the mechanism of their model astype 1l allergic
reaction due to the immune complex deposition. In
our experiment, therewasnotypical typelll alergic
reactive pathological changes such as fibrinoid
necrosisand infiltration of neutrophilsin connective
tissues or blood vessels although the deposition of
IgG and C3 was seen in the portal tracts and septa
and the walls of blood vessels were thickened. The
role of immune complex in this model was still
needed to be confirmed in the future. It was
noticed that the appearance of the large number
of eosinophilsinfiltrated in the portal tractsin the
early stage was exactly the same as what
happened in the late phase reaction (LPR) in type
| allergic response. Eosinophils infiltration was
considered to beintimately associated with chronic
inflammations with fibrosis such as sclerotic
mediastinitis, sclerotic cholangitis, idiopathic
pulmonary fibrosis and so on!®. It was reported
that anumber of eosinophilsexisted in bleomycin-
induced pulmonary fibrosis and the high level of

TGF-[3; was expressed in the tissue with in situ
hybridization and immunohistochemical techniques®.
Upregulation of expression of TGF-[3; was proved to
beclosely related withtissuerepair and fibrosis”#. All
these phenomena suggest the hypothesis of this
experimental liver fibrogenesisthat L PR isinitiated by
heteroserum and mediated by mast cells to attract a
number of eos nophils, whichre easeactivemediatorssuch
as TGF-[3; to activate and proliferate PMCs and HSCs,
andtoincreasethesynthessof ECM and eventud|ly result
in excessveaccumulation of ECM inthetissue.
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Abstract

AIM To investigate the therapeutic potential of
gamma interferon (IFN-y) genemodified human
hepatocellular carcinoma (HCC) cells.
METHODS The IFN-y gene was introduced
retrovirally into four HCC cell lines. Secreted IFN-yactivity
was assessed using bioassay. The expression of MHC
molecules was detected by FACS. Tumorigenicity was
analysed by tumor formation in hude mice.
RESULTS Four IFN-y gene transduced HCC cell
lines secreted different amounts of IFN-y, as in
the same case of five clones derived from one
HCC cell line. Transduction with IFN-y caused
significant increase in the expression of major
histocompatibility complex (MHC) antigens on HCC
cells. The expression of HLA class I was increased
by 2-3 times in terms of mean fluorescence
intensities, while for class II expression, the
percentage of positive cells augmented from <10%
to >50%. When equal amount of tumor cells were
injected into nude mice, the tumor igenicity some
transduced cells decreased dramantically.
CONCLUSION IFN-y gene transduction can convert
weakly imunogenic HCC cells to activate antitumor
immune response, and further pave the way for
the future use of such gene modified tumor cells as
a modality for the cancer immunotherapy.
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INTRODUCTION

The past several years have seen an explosive
growth in cancer immunotherapy using cytokine
genetransduced tumor cell vaccines. This strategy
seeks to locally alter the immunological
environment of the tumor cell so asto enhance
either antigen presentation of tumor-specific
antigens to the immune system or both the
activation of tumor-specific lymphocytes and
nonspicific immunity. Many cytokine genes have
been introduced into tumor cells with varying
effectson both tumorigenicity and immunogenicity
[121 The success of cytokinesecreting tumor
vaccines in murine models of cancer has led to
theinitiation of clinical trialsin patients®. |IFN-y
isapleiotropic cytokine produced by activated T-
lymphocytes, which can influence the outcome of
animmuneresponsein several distinct ways“. An
important property of IFN-y isthe ability to up-
regul atethe expression of major histocompatibility
complex (MHC) molecules, which play a central
role in immune response. An increase in
immunogenicity after MHC class | up-regulation
by IFN-y is thought to be due to improved
presentation of tumor-specific antigensto CD8+
CTLS®. We successfully transduced IFN-y into
four HCC cell lineswith retroviral vector results
showed a significant up-regulation of surface
MHC molecules. Moreover, transduced HCC cells
decreased in tumor growth. The increased
immunogenicity and decreased tumorigenicity
might reflect the immunotherapeutic potential of
such IFN-y gene transduced HCC vaccines.

MATERIALS AND METHODS

Cell lines

The following human hepatocellular carcinoma
cell line were used: QGY 7701, SMMC7721,
BEL7404 and HHCL. All the cell lines were
purchased from Bank of Cell, Institute of Cell
Biology, Chinese Academy of Sciences
(Shanghai). HCC cellswere maintained in RPM |
1640 (GIBCO) supplemented with 10% heat-
inactivated fetal bovine serum (FBS), penicillin
(100U/mL), streptomycin (100 pg/mL) and
2mML -glutamine. The monolayer was propagated
by trypsinization as required.
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Construct of retroviruses and IFN-ytransduction
Human full-length IFN-y cDNA encoding a
leading peptide and IFN-y was cloned into
pLXSN retroviral vector (provided by Dr. AD
Miller), generating recombinant construct pL
(IFN-y)SN. The inserted IFN-y gene was driven
by the long terminal repeat (LTR), of moloney
murineleukemiavirus (MLV) whiletheneomycin
phosphotransferas gene (Neo-R) was driven by
both the LTR and the simian virus early promoter
(SV40). The vector was introduced into
amphotropic packaging cell line PA317.
Transfected cells were selected in 0.4mg/mL
G418 (Gibco) and resistant colonieswereisolated
and amplified. Viral titers of the retroviral
supernatant ranged from 5x104 to 2x106 colony
forming units (CFU)/mL, when assayed for their
ability to transfer neomycin-resistance to
NIH3T3 cells.

HCC cells (0.5-1x106) were cultured overnight
in T80 flasks (Nunc). Retroviral supernatants
supplemented with 8mg/L polybrene (Sigma) were
added to each flask to obtain aratio of about
1MOIl/cell. The following day, cells were fully
selected by the neomycin analogue, geneticin
G418. The concentration of G418 used for the
selection ranged from 0.5 to 1g/L (active dose),
depending on the sensitivity of each cell tothetoxic
effects of G418. Approximately, cells were
maintained in selecting medium for 2 weeks.
Colonies that survived the G418 selection were
isolated and expanded.

IFN-y assay

The amount of I1FN-y produced by transduced cells
was determined by the standard cytopathicinhibition
assay. Briefly, 5x105 cells were incubated for 24
hours, then supernatantswere harvested, centrifuged
and aliquoted as test asmples. Human fibroblasts
were clutured with serial dilutions of test samplesor
standard IFN-y (Boehringer Mannheim). The cells
werechallenged with vesicular stmatitisvirus(VSV)
and cultured overnight. The IFN-y titer was
calculated as the reciprocal of the dilution that
protected 50% of the monalayer cells from the
cytopathic effect of the virus.

Flow cytometric analysis

Flow cytometry was performed for quantitative
analysisof surface MHC class| and |1 expression.
Onemillion cellswere harvested by trypsinization,
washed twicein phosphate balance solution (PBS)
containing 2% FCS and 0.1% sodium azide
(Sigma), and incubated for 30min at 4°C with
saturating amounts of monoclonal antibodies (anti-
HLA class | and anti-HLA class |1, Dept.
Immunology, Beijing Medical University). After

twice washing, cells were incubated with a 1x50
dilution of fluorescence isothiocyanatic-conjugated
goat antimouse 1gG (Huamei Co., Shanghai) for
30minat 4°C inthedark. Thecellswerewashed twice,
fixed with PBS containing 0.2% formal dehyde and
examined by an FACScan flow cytometer (Becton
Dickinson) for the percentage of positive cells and
mean fluorescence intensities.

Tumor formation in nude mice

Femal e athymic nude BALB/c mice of 4-5 weeks
(purchased from Animal Center, Chinese Academy
of Sciences, Shanghai) were housed under
pathogen free conditions. Six to eight animal in a
group were used. Cells (3x106 in 200uL) were
injected into theright flank of the mice. The tumors
were measured by acaliper in two dimensions and
the volume were calculated using the formula
(width2xlength/2). At the end of 45 days, thetumors
were removed and weighed.

RESULTS

Production of IFN-y from transduced clones
The tumor cell lines were successfully infected
with recombinant retrovirus containing IFN-y
cDNA. G418-resistant colonies wereisolated and
expanded to cell lines for further analysis.
According to the number of selected clone, each
transduced cell line was designated as QGY 7701.
3A,SMMC7721.2C, BEL7404.6A and HHCL .5D,
respectively. Five different clones derived from
the transduced HHCL were designated following
the same rule. Southern blot analysis was made
and showed that the intact gene of interest was
present in the transduced cell linesin the form of
provirus. Northern blot analysis further indicated
that the correct mRNA species were transcribed
(data not shown). Secretion of IFN-y by HCC cells
transduced with the retroviral vectors was
determined by an appropriate bioassay. As shown
in Table 1, transduced cell lines derived from
different HCC cell lines produced different
amounts of IFN-y, as the same case of five clones
derived from one parental HHCL .

Enhancement of the MHC molecule expression
after IFN-y gene transduction

All the four HCC cell lines used in this study were
screened for cell surface expression of HLA
molecules by flow cytometry as described above.
Asshownin Table 1, all the cell lines expressed
HLA class | molecules, however the expression?
of HLA. DR, aHLA class Il molecules was very
low. Transduction with the IFN-y gene resulted
in significant increasesin the expression of HLA
molecules. The expression of HLA class |
molecules was increased 2-3 times in terms of
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fluorescenceintensities, whilefor class|l molecules, the
percentage of positive cells was augmented from
<10% to >50%. There was nocorrelation between
the degree of increasein HLA expression and the
amounts of IFN-y production, even when five
transudced clones derived from one parental cell
line HHCL were compared. But it isfairly clear
that the cells with lower expression of HLA class
I molecules, such as QGY 7701 and BEL 7404,
have stronger response to |FN-y transduction in
inducing the expression of HLA molecules, and
thus resulting in more increase in the intensities
of such molecules (Table 1).

Tumor growth in nude mice

Live parental 3x106 or transduced HCC cells were
injected s.c. into the thigh region of nude mice, and
tumor growth was measured weekly. The

tumorigenicity wasdifferent in each parental HCC cell.
The tumor growth of QGY 7701 was more rapid than
HHCL. Injection of theformer cellsresulted in palpable
tumor within 7 days, whilethelatter formed discernible
tumor after 14 days. However, the tumor formation of
respective IFN-y transduced HCC cells was also
different. Transduced QGY 7701.3A showed no
distinguishable decrease in its tumor growth as
compared with that of parental cell line, whereas
transduced HHCI.5D reduced its tumorigenicity
dramatically (Table 2). In addition to the much lower
tumor incidence (1/7), therewasasignificant decrease
in both the size and the weight of the tumor (P<0.01).
The other two transduced HCC cells also inhibited
the tumor growth, although in different degrees. Itis
notabl e that the reduction in tumor growth following
| FN-y transduction was rel ated to the original tumor
formation potential of its parental HCC cell line.

Table 1 Secretion of IFN-y and expression of HLA antigens by transduced hepatocellular carcinoma cellsin culture

Cell lines IFN-y Production Control* HLA class| * * HLA class 112
(U/5x105 cells/24h) MCN(% positive)*4 MCN (% positive) MCN (% positive)

QGY 7701 0 18(6) 159(99) 26(11)
QGY7701.3A 75 21(5) 306(100) 28(77)
SMMC7721 0 9(2) 200(100) 13(12)
SMMC7721.2C 150 21(3) 348(100) 14(58)
BEL7704 0 20(7) 34(93) 21(8)

BEL7404.6A 75 22(5) 117(100) 29(47)
HHCL 0 10(3) 232(100) 12(10)
HHCL.2C 100 22(6) 340(100) 37(56)
HHCL.2D 25 14(6) 440(100) 12(68)
HHCL.5C 100 11(4) 401(100) 19(83)
HHCL.6C 75 15(3) 550(100) 10(44)
HHCL.5D 200 10(3) 341(100) 10(40)

*Cells were stained with fluorescence i sothiocyanati c-conjugated goat anti-mouse 1gG (FITC-1gG) as a control.

**Cellswere stained with anti-HLA class| McAb following with FITC-1gG.
~Cellswere stained with anti-HLA class || McAb following with FITC-1gG.

~2Mean fluorescence channel number (MCN) and percentages of positive cells (in parenthese).

Table 2 Formation of tumors by parental and transduced
hepatocellular carcinoma cells in nude mice

Cell Incidence Volume (cm3) Weight (g)
QGY7701 8/8 5.58+0.90 1.6240.36

QGY7701.3A 8/8 5.16+16 1.60+0.72

SMMC7721 /7 3.87+0.24 0.55+0.12S
MMC7721.2C 5/6 1.26+0.322 0.28+0.08°
BEL7404 8/8 4.32+0.28 0.78+0.14

BEL7404.6A 8/8 3.35+0.21 0.50+0.12

HHCL 8/8 2.04+0.32 0.35+0.18

HHCL.5D 1/7 0.15° 0.02°

All the values are measured at 6 weks after injection with equal amounts
of cells (3x10° each), and presented as the average value + the standard
error of the mean

3P<0.05, compared with SMMC7721 vaue by Student’ st test

P<0.01, compared with HHCL value by Student’s t test

DISCUSSION
In this study human hepatocellular carcinoma
cell line were the genes for human IFN-y
were transduced successfully. Four different
HCC cells transduced with the IFN-y gene
produced varying levels of IFN-y, and such
difference is also existed among the five
clones derived from one parental HCC cell
line (HHCL). Since the distinguished feature
of retroviral vector isitsintegration into the
host genomic DNA in the form of provirus!®,
the expression difference might be due to the
random integration resulting in varying
efficiency of gene expression derived by
interior promoter.

It has been repeatedly demonstrated that |FN-y
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can exert significant antitumor effectsviaeither direct
antiproliferative effects on the tumor or indirectly
through the host immune system, including
enhancement of MHC class | and Il expression,
activation of macrophage and natural killer cells,
generation of cytotoxic T-lymphocytesandinduction
of tumor associated antigen®. MHC class | and |1
moleculesplay acentral rolein cellular immunity and
tumor survillance. Recent studies have demonstrated
that thelossof MHC class| expression was associated
with tumor progression or metastasis”!. Enhancing
MHC class| expression by tumor cells may promote
antitumor response against them. Our resultsinMHC
as consistent with most othersin melanomaand RCC
(8101 The cell surface expression of both HLA class|
and Il molecules was increased in HCC cells
transduced with the IFN-y gene. Considering the
original display of HLA class |, but not class 1l in
parental HCC cells, itisnot surprising that following
IFN-y transduction, HLA class | expression was
significantly in creased in termsof mean fluorescence
intensities, whilefor classll, in terms of percentage
of positive cells. There was no definite correlation
between the magnitude of the increase in the
expression of HLA molecules and the amount of the
IFN-y secreted by tranduced HCC cells. However,
the magnitude of the increase in the expression of
HLA class| inmean fluorescenceintensities appeared
to be greater in transduced HCC cells with lower
expression of such moleculesinitsparental cells. This
suggests that the augmentation of MHC expression
is associated with both the effects of IFN-y and the
potential of expression of such molecules.

Most animal studies have showed that IFN-y
secretion by tumor cells results in reduced
tumorigenicity. However, when the tumorigenicity
of human tumor cells was examined in nude mice,
several element must be considered. Nude miceisa
T cell deficient strain, but other components of the
immune system may still exist. In addition, human
IFN-y secreted by transduced HCC cells havelittle
effect on mouse immune system. Our results
obtained from nude mice injected with parental or

transduced HCC cells were different. That the tumor
growth of the transduced QGY 7701.3A in nude mice
wasnot significantly different from that of the parental
untransduced cell lineswassurprising. But it should be
noted that QGY 7701 wasof the highest tumorigenicity
amongthefour HCC cell lines. Incontrastto QGY 7701,
HHCL, whichwasof thel owest tumorigenicity, showed
dramatic decrease in tumor growth in nude mice
following transduction with IFN-y gene. The
observation of such difference might reflect either the
heterogeneity of the cells with which we worked or
the limited effects of IFN-y for tumor cells of high
tumorigenicity.

In summary, the data obtained in this study
indicated that IFN-ygenemodified HCC cellsmight be
useful in the treatment of human cancers, especidly in
inducing specific immune responses. However, the
heterogeneity of tumor cells should be considered in
establishing effective tumor vaccine, thus a more
potential tumor vaccine can be salected and anincreased
antitumor immunity induced in vivo can be obtained.
Thisstudy haslaid ground for thefuture use of cytokine
gene modified tumor cellsasamodality for the cancer
immunotherapy.
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Abstract

AIM To introduce computed tomography during
percutaneous splenoportography (CTSP), a new
method for determining hepatic diseases.
METHODS Ten hybrid dogs and 20 patients with
primary hepatic cancer (PHC) were included in the
study. Each dog was examined by CT, CTAP
(computed tomography during arterial
portography) and CTSP to compare the enhanced
degrees of the liver. The 20 PHC patients were
examined by CTSP and the appearance of PHC
was compared with their pathological results to
evaluate the diagnostic significance of CTSP.
RESULTS The animal experiments showed that
both CTAP and CTSP could obviously enhance the
liver (P<0.01), but there was no significant
difference in the enhanced results between the
two methods (P>0.05). On the CTSP images in
the 20 patients, the density of the livers was
increased to 168-192Hu, whereas the density of
the cancers remained as low as that on the images
of CT scans (<58Hu). The CTSP findings were
consistent with the surgical ones from
spaceoccupying lesions. Its diagnostic value was
obviously superior to that of general enhanced
CT and ultrasonic examination. However, it was
difficult for CTSP to show nodules less than 1cm
in size located on the surface of the liver or the
hepatic portal zone.

CONCLUSIONS Like CTAP, CTSP is also a
sensitive method for showing occupants in the liver.
But the equipments and the procedures for CTSP
are simpler than for CTAP. Therefore, it is an
alternative procedure in clinical practice.
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INTRODUCTION

Computed tomography during arterial portography
(CTAP) established by Hisain 1980isthemost sensitive
method for showing occupantis in the liver(=,
Unfortunately, CTAPisnot convinient for arterial
catherization, which is necessary before CT
examination. Based on CTAP, we used CT during
splenoportography (CTSP) to show occupantsin
the liver. CTSP does not require complicated
instruments and is easy to operate. And it has been
proved to be sensitive and safe for clinical
application(*®,

MATERIALS AND METHODS

Animal experiments

Animals and instruments Ten hybrid dogs were
supplied by the Animal Experimental Unit of Nanfang
Hospital. Theinstrumentsusedinthisexperiment were:
800mA remote controlled gastrointestinal machine
(Dagjin, Japan), 5F Cobna catheters, somaton plus
whole body CT machine (Simens Corporation,
German), syringes of MCT310-2 model (Medrad
Corporation, USA), and 20G trocar (Terumo
Corporation, Italy).

Procedures Firstly, plain CT scaning was performed
inall of the dogs from the top of the diaphragm to the
inferior margin of theliver. Each layer wasand distance
between two neighbouring layerswas 10mm. Then, the
animals were examined by CTAP. Using Seldinger
technology, acatheter wasinserted from theleft femora
artery tothe anterior mesenteric artery (Figurel). Four
hours|ater, 76% compound meglumine diatrizoate (1.
5mi/kg body weight) wasinjected through the catheter
at arate of 1.5ml/sec and the animals were examined
by continousdynamic scanning. Sevendaysafter CTAR,
CASP was performed. In this procedure, the point of a
20G trocar wasinserted into therelatively larger veins
or the splenic paronchyma(Figure 2). Thesamequantity
of compound megluminediatrizoate wasinjected at the
same rate as CTAP. The animals were examined asin
the second step.

Clinical application

General data Seventeen men and three women with
PHC were examined by CTSP. Nine of the 20
patients were operated on after CTSP to remove
thetumorswho were proved pathol ogically to have
primary hepatocellular carcinomas. Seven patients



ZHANG Xue-Lin, et al. CT during percutaneous splenopwrtography

— 215 —

had postoperative recurrence of hepatocellular
carcinomas. Diagnosis of PHC in 4 patients was made
according to the criteria formulated in the National
Consonsus Conference on Prevention and Therapy of
Hepatic Carcinomain 1977.

Instruments The sametrocar, syringesand CT scan
machine were used asfor the animal experiments.

Examination methods The position for insertion of a
20G trocar was determined by CT. The puncture point
for CT was generally on the middle or posterior
axillary line of the 8th to 11th intercostal space. The
depth of the needle was determined by CT image.
When the needle was inserted, the patients were
scanned once again. When proper position, depth and
direction of the needle were achieved (Figure 3), a
total volume of 60ml-80ml 60% angiografin
(SCHRING Corporation, Germany) wasinjected at a
rate of 1ml/sec. Twenty seconds later, continuous
dynamic scanning was started. When the scanning
was finished, the trocar was quickly pulled out and
the puncture point was pressed for 4-5 minutes and
covered with gauze. If necessary, the puncture site
should be scanned to get 1-3 images to observe
whether bleeding happens.

RESULTS

Animal experiments

The CT values of the dog liversin plain CT scan,
CTAPand CTSPwere 70.5Hu + 8.7Hu, 209Hu + 23.
9Hu and 212Hu + 28.2Hu, respectively. CTAP and
CTSP could markedly enhance the liver (P<0.01),
with no significant difference (P>0.05) (Figures 4).
To observe the liver, kidney and spleen, two of the
ten dogswerekilled eachtimeimmediately, 3, 5, 7 or
10daysafter CTSP examination. No abnormality was
seen in the livers and kidneys of all the dogs. The
surface of the spleens was smooth, without
haematoma.?l nthe spleens, dotted bleeding sitesabout
2mmx2mm appeared where the needle wasinserted.
Those bleeding sites were substituted by connective
tissueslater (Figures5-7).

Clinical application
The apearance of PHC in CTSP. In the 20
patientswith PHC, 58 foci with low density were
found by CTSP. After the contrast medium was
injected, the CT values of normal livers could
reach 168Hu-192Hu, whereas the values of
hepatic cancers were no more than 58Hu. The
carcinomas showed similar density in CTSP and
plain CT scan. The neoplasms showed clear
borders (Figures 8a-c, 9a-c and 10a-d).

The density of the spleen was not high after
injection of the contrast medium, because most of
the contrast medium was quickly excreted.

Sometimes, block-shaped contrast medium couldbeseen
remaining in the spleen (Figure 11). In three patients,
image of high density could be observed beneath the
capsul e of the spleen, which may beresulted from reflux
of the contrast medium there.

The postoperative reaction of the patients. The
patients did not feel obviously uncomfortable when
the contrast medium was injected at a rate of 1ml/
sec. They felt slight local swelling and pain at the
beginning when theinjectionwasrapid (2ml/sec-3ml/
sec). The pain was alleviated 10-20 minutes later.
Three patientsfelt more severe pain because the drug
was injected into the pleural cavity. The contrast
medium was spontaneously absorbed oneweek later.
No bleeding occurred.

Figure 1 Anterior mesenteric arteriography in a dog. The point of
the catheter is in the stem of the anterior mesenteric artery.
Figure 2 The point entered the right place of the dog’s spleen.
Figure 3 The point entered the right place of the patient’s
spleen.
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Figure 4a-c The CT images of the same dog’s liver. a. plain CT scan; b. CTAP; c. CTSP.

Figure 5 The spleens of the dogs eviscerated 5 days after CTSP. a. The surface of the spleen is smooth and b. there is nobleeding foci in the
longitudinally dissected spleen.

Figure 6 The splenic tissue of one dog killed immediately after CTSP. HE stain 3.3x10.

Figure 7 The spleen of a dog killed 10 days after CTSP. A little proliferation of connecuive tissue could be seen at the point where the
catheter entered the spleen. HE stain 3.3x10.

Figures 8 PHC of a 59-year-old male patient. a. plain CT scan: only a small cyst was seen in the anterior part of the right lobe of the liver.
b. enhanced CT: except the cyst, the carcinoma could not be shown clearly. c. CTSP: two carcinomas were clearly shown behind the cyst, and
proved to be primary hepatocyte carcinoma.
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Figure 9 Primary hepatocyte carcinoma of a 30- year-old female patient. a. plain CT scan; b. enhanced CT; c. CTSP. Though they all could
show carcinoma, CTSP not only could show it more clearly than the other two, but also show metastases to the right of the inferior vena
cava.

Figure 10 Postoperative recurrence and hepatic metastases of primary hepatocyte carcinoma of a 44-year-old female patient. a, b, plain
CT scans; ¢, d, CTSP.

Figure 11 The contrast medium remained in the spleen after CTSP. The splenic veins show high density. The recurrent cancer in the liver
and the child focus in the portal vein (the left posterior arrow) are both shown clearly.
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DISCUSSION

Theliver was supplied with blood by the portal veinand
the hepatic arteries, but by the portal vein, whereasthe
hepatic carcinomawas mainly supplied by the hepatic
arteries. In CTSP, the contrast mediuminjected into the
spleenreachedtheliver throughtheporta vein, therefore,
thedensity of thenormal liver tissueobvioudy increased
and that of the hepatic carcinoma tissue remained
unchanged. Animal experiments showed that CTSP
could havethe same enhancement effectsas CTAP did,
which provided agood radiological basisfor CTSPto
show occupantsintheliver.

CTSP has been shown to be a very sensitive
method for showing both primary and metastatic foci of
PHC. In 9 patients, CTSP was as senditive asoperative
explorationinfindingthefoci of lcminsizeintheliver.
Inthe other three patients, CTSP could not find nodules
<lcmonthesurfaceof theliver or metastatic foci <lcm
in the hepatic portal zone that were found during
operation. Compared with ultrasonicexamination, CTSP
could find morefaoci. Ultrasonic examination could find
only 50f 15foci < 1.5cmfound by CTSPin 12 patients.
CTSP was even superior to ultrasonic examination in
showing nenoplasms located on the diaphragmatic
surface of the liver. In four patients examined by
enhanced CT and CTSP, CTSP showed seven foci <
1.5cm, whereas enhanced CT found only three foci
unclearly. In general, according to our limited
experiences, CTSP could show PHC with high
sensitivity. Further work is necessary for qualitative

diagnosisof PHC by CTSP.

CTSPis sensitive in showing occupants of as
smdl as5Smminszeintheliver. Therefore, CTSPshould
be done when primary or metastatic occupants were
suspectedintheliver that could not be shown clearly by
other examinations. For patients with occluded portal
veins, CTSP is not acceptable, because the contrast
medium isdifficult to passthrough the portal veins.

CTSPisamicrotraumatic examination. Though
early observation in animal experiments could find
bleedingfoci at thesplenic puncturesites, their diameters
werelessthan 2 mmand substituted by connectivetissues
later, without Spoleenrupture. Nobleedingintheabdomina
cavity and spleen rupture occurred either inour clinical
application. The vein intimaremained smooth and no
portal veins were obstructed, no injurieswere seenin
the livers and the kidneys. Therefore, CTSP could be
safely usedinclinica practice.
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Abstract

AIM To study the expression and significance of
laminin in human colorectal carcinoma.
METHODS Using the monoclonal antibody to
laminin and streptavidin-peroxidase
immunohistochemical method, the expression of
laminin in 63 cases of human colorectal carcinoma
tissues was determined.

RESULTS In normal marge intestinal mucosa
adjacent to carcinoma, laminin was largely restricted
to basement membrane in continuous linear
pattern. In contrast, human colorectal carcinomas
exhibited a progressive loss of an intact basement
membrane that was correlated with decreasing
differentiation degree. Well and moderately
differentiated tumors exhibited a thin basement
membrane with intermittent disruptions, and poorly
differentiated tumors exhibited no areas of intact
basement membrane. An association was found
between lack of basement membrane laminin
immunohistochemical staining in colorectal carcinoma
and poorly differentiated tumor (P<0.01).
CONCLUSION Immunohistochemical staining for
laminin could provide a very useful indexfor the
determination of the differentiation degree of
colorectal carcinoma.
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INTRODUCTION

Normal epithelial tissues secretes, assembles, and
adhere to well-defined basement membranes. L oss
of awell-defined basement membrane is one of the
features of neoplastic proliferation for epithelial -
derived tumors!¥. Laminin, amajor glycoprotein of
basement membrane which has been shown to
regulateavariety of biological phenomenaincluding
cell attachment, growth, morphology and cell
migration by specific high affinity receptors, plays
an important role in the interaction of tumor cells
with the basement membrane, the differentiation,
invasion and metastasis of tumors(??3,
Immunohistological studies, by using antibodies
specific for laminin and other basement membrane
components, such ast type-1V collagen, haverevealed
disruption or loss of basement membrane stainingin
a number of malignant tumors, including breast,
pancreatic, bladder, prostatic and colorectal
carcinomas!?. In this study, basement membrane
protein laminin was assessed by streptavidin-
peroxidaseimmunohistochemical methodtofacilitate
theunderstanding of therel ationship between laminin
expression in human colorectal carcinomaand the
pathol ogical features of tumor

MATERIALS AND METHODS

Materials

Sixty-three cases of human colorectal carcinoma
specimens were obtained from the Department of
Pathology, ChinaMedicd University. Thirty-threewere
male and 30 were femal e with ages ranging from 26 to
72 years. Thetissueswerefixedin 10% nautral buffered
formainandembeddedin paraffinwax. Fivepumparaffin
sections were cut and used for HE staining and
immunohistochemistry.

Methods

Laminin expression was determined by using
streptavidin-peroxidase (SP) immunohistochemical
methodwithanti-lamininmonoclond antibody (SIGMA,
1:1000; SP kit ZYMED). Both negative and positive
controlswere set. The staining was scored according to
bothintensity and continuity of thebasement membrane.
they were scored as negative(-), fragment pattern (+),
interrupted linear pattern(++), and continuous linear
pattern (+++). Negative and fragment patterns were
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classified as discontinuity and the other two patterns as
continuity. Statistical analyseswere conducted by x?test.
Results were considered significantly different when P
vauewaslessthan 0.05.

RESULTS

Tumor grading and laminin expression

Normal large intestinal mucosa adjacent to
carcinoma exhibited an organized glandular
epithelium overlying a well-defined continuous
linear basement membrane that stained for laminin
(+++), (Figure 1). Well and moderately
differentiated colorectal carcinomasdiffered from
normal colon in which periglandular basement
membrane staining was thin and intermittently
discontinuous (++ to+++), (Figure 2). Poorly
differentiated tumors consisted of solid
nonglandular islets of cells. Patches of laminin
staining was scatered throughout the tumor.
Nonpolarized cytopl asmiclaminin stai ning without
asurrounding basement membrane (- to +) (Figure 3)
was found sometimes in the nests of cellsin these
tumors.

Relationship between tumor grade and basement
membrane laminin staining pattern in the tumorsis
shown in Table 1. Of the well and moderately
differentiated cases, 80% and 57.1% showed
continuous basement membrane laminin staining
respectively, compared with 14.6% of poorly
differentiated ones. When the staining patterns for
poorly differentiated tumors were compared
statistically with well and moderately differentiated
tumors, asignificant differencewasfound (x2 P<0.01).
Hence, discontinuous basement membrane laminin
staining is associated with poor differentiation of
tumors.

Table 1 Tumor grading and laminin staining patterns

Laminin staining pattern

Tumor grade n

++ to +++ -to +
Well differenciated 20 16(80.0%) 4(20.0%)?
Moderately differenticated 21 12(47.1%) 9(42.9%)?
Poorly differenticted 22 3(13.6%) 19(86.4%)

2P<0.01 vs poorly differentiated tumor.

Tumor stage and laminin expression
Comparison between basement membrane
|aminin staining pattern in tumor and tumor stage
isgivenin Table 2. When regional lymph nodes
were involved (Dukes's stage C), there was no
linear staining of basement membranelamininin
13/21 (61%) cases of primary tumors, whereas
the majority (23/42) of stages A and B tumors
showed continuous basement membrane laminin
staining. However, there was no statistical
significance (x* P>0.05).

Table 2 Tumor stage and laminin staining pattern

Laminin staining pattern
Tumor grade n

++ to +++ -to +

Dukes’s stage A 36
Dukes’s stage B 6
Dukes’s stage C 21

20(459+6%)
3(50.0%)
8(38.1%)

16(44.4%)
3(50.0%)
13(61.9%)

2p>0.05 vs Dukes’s stage A tumor.
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Figure 1 Expression of laminin in normal large intestinal mucosa.
SPx100

Figure 2 Expression of laminin in well differentiated colorectal
carcinoma. SPx200

Figure 3 Expression of laminin in poorly differentiated colorectal
carcinoma. SPx200
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Tumor invasion depth and laminin expression
With theincreasing maximum depth of tumor invasion,
discontinuous basement membrane laminin staining
became more prominent intumors(Table 3), but without
statistical significance (x P>0.05).

Table 3 Tumor invasion depth and laminin staining pattern

Laminin staining pattern

Depth of invasion n

++ to +++ -to +
Mucosa and submucosa 4 3(75.0%) 1(25.0%)
Muscularis 32 17(53.1%) 15(46.9%)2
Serosa and subserosa 27 11(40.7%) 16(59.3%)?

2P>0.05 vs tumor not extended beyond the submucosa.

DISCUSSION

Human colorectal carcinomas are comprised, in
part, of malignant cells of varying degrees of
differentiation from well to poorly differentiated.
At present, tumor histology isthe primary criterion
used to determine the degree of differentiation of
agiventumor. Itisbecomingincreasingly apparent,
however that the morphological characteristics of
tumorsthat relate to their degree of differentiation
result from alterationsin the biological properties
of the cellg%. Moreover, these biological properties
probably contribute to the clinical be havior
associated with tumors of a particular
differentiation state. For example, poorly
differentiated col orectal carcinomasare considered,
in general, to be more aggressive and to offer a
worse progress than well and moderately
differentiated tumorg®.

Laminin, the mgor basement membrane component,
was determined by using immunohistochemical
method. We demonstrated a defined, continuous
basement membrane underlying normal colonic
epithelium. In contrast, human colorectal carcinomas
exhibited a progressive loss of an intact basement
membrane that was correlated with decreasing
differentiation degree. Well and moderately
differentiated tumors showed a thin basement
membrane with intermittent disruptions, and poorly
differentiated tumors exhibited no areas of intact
basement membrane. An association was found
between lack of basement membrane laminin
immunohi stochemical stainingincolorecta carcinoma
and poorly differentiated (P<0.01).

We also found an association between
discontinuous basement membrane laminin

immunostaining in colorectal carcinomasandmore
advanced tumor stage; and with increasing depth of
invasion, tumors more frequently show discontinous
basement membrane laminin staining. An important
underlying factor may be the basement membrane
laminin discontinuity in tumor is associated with poor
tumor differentiation, whichitself islinked withamore
invasivephenotype.

Thereisan evidence for anumber of mechanisms
explaningbasementmembranediscontinuityinmaignant
tumors. Daneker et all” reported that in poorly
differentiated colon carcinomacells, newly synthesized
laminin was secreted more slowly than in well
differentiated cells. Basement membrane degradation
by tumor-derived proteinases may also be important.
Proteinase specific for the basement membrane
component type-1V collagen has been identified in
invasive tumors. Increased amount of the degradative
enzymes cathepsin B, urokinas-type plasmignogen
activator and 3-glucuronidase hasbeen demonstrated in
colorectal carcinomas*&9,

Up to now, the genetic and biochemical factors
that under thetumoredifferentiationand other biological
properties are poorly understood. Studies aimed at
definding thesefactorswould not only contributeto an
understanding of differentiationat molecular andcdllular
level but also would provide new reagentsand criteria
for amore precise determination of the degree of tumor
differentiation, thusfaciliate the understanding of the
biological behaviorsof tumors. Theresultsof thisstudy
confirmedthatimmunohistochemical stainingof laminin
could provideavery useful index for thedetermination
of the differentiation degree of human colorectal
carcinoma.

REFERENCES

1 Grover A, Andrews G, Adamson ED. Role of laminin in epithelium forma-
tion by F9 aggregates. J Cell Biol, 1983;97(1):137-144

2 Terranova VP, Hujanen ES, Martin GR. Basement membrane and the inva-
sive activity of metastatic tumor cells. J Natl Cancer Inst, 1986;77(2):311-316

3 Liotta LA. Tumor invasion and metastasis’role of the extracellular matrix:
Rhoads memorial award lecture. Cancer Res, 1980;46(1):1-7

4 Liotta LA. Cancer cell invasion and metastasis. Scientific Am, 1992;266(2):
34-41

5 Wewer UM, Taraboletti G, Sobel ME, Albrechtsen R, Litta LA. Role of laminin
receptor in tumor cell migration. Cancer Res, 1987;47(21):5691-5698

6 Klimplifinger M, Beham A, Denk H. Pathologic findings in colorectal can-
cers and discussion of their significance for tumor therapy according to
stage. Wien Klin Wochenschr, 1987;99(2):488-493

7 Daneker Jr GW, Mercurio AM, Wolf LGB, Salem RR, Bagli DJ, Steele Jr GD.
Laminin expression in colorectal carcinomas varying in degree of
differentiation. Arch Surg, 1987;122(12):1470-1474

8 Boyd D, Florent G, Kim P, Brattain M. Determination of the levels of uroki-
nase and its receptor in human colon carcinoma cell lines. Cancer Res, 1988;
48(11):3112-3116

9 Feng Shu, Song Jindan. Study on the relationship between invasiveness and
B-glucuronidase secreted by human colorectal carcinoma cell line. Chin J
Cell Biol, 1996;18(4):138-140



— 222 —

ISSN 1007-9327

CN 14-1219/R WJG, 1998;4(3):222-224

Peripheral mechanism of inhibitory effect of
centrally administrated histamine on gastric acid

secretion
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Abstract

AIM To study the peripheral mechanism of the
inhibitory effect of intra-third ventricular
administration (icv) of histamine (HA) on gastric
acid secretion in rats.

METHODS Gastric acid was continuously washed
with 37°C saline by a perfusion pump in male
adrenalectomized SD rats. Drugs were injected
intravenously (iv) by a syringe pump and their
effect on pentagastrin-induced (10 pg * kg * h, iv)
gastric acid secretion was observed.

RESULTS The inhibitory effect of HA (1 pg, icv)
on gastric acid secretion was blocked by
subdiaphragmatic vagotomy, and pretreatment
with atropine (0.005 mg « kg * h, iv). Pretreatment
with somatostatin antagonist, cyclo-[7-
aminoheptanoyl-Phe-D-Trp-Lys-Thr(Bzl)], (2 pg-
4 ug * kg + 100 min, iv) could also block the
inhibitory effect of HA on gastric acid secretion in
a dose dependent manner.

CONCLUSION The inhibitory effect of centrally
administrated HA on gastric acid secretion may be
mediated by vagi, acetylcholine M receptor and
somatostatin.
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INTRODUCTION

It has been reported by our laboratory that intra-
third-ventricular administration (icv) of histamine
(HA) or 2-pyridylethylamine (PEA), aH1-receptor
agonist, inhibits gastric acid secretion induced by
intravenous (iv) pentagastrin (G-5) in rats. The
inhibitory effect of HA or PEA on gastric acid
secretion was mediated in turn by corticotropin-
releasing factor (CRF) and (3-endorphin in central
nervous system and abolished by subdiaphragmatic
vagotomy (SV)!3. Theaim of the present study was
designed to determine the peripheral mechanism of
inhibitory effect of centrally administrated histamine
on gastric acid secretion.

MATERIALS AND METHODS

Animals

Male Sprague-Dawley (SD) rats weighing between
200g-300g were used. The animals were deprived of
food for 24 hours, but were alowed free accessto water
prior to anesthesia

Animal models

Theratswereanesthetized with asingleintraperitoneal
injection of pentobarbital (50mg/kg). Intra-third-
ventricular implantation and acute gastric lumen
perfusion were carried out as described previously
by our laboratory!™. Gastric perfusion samples were
collected every 10 minutes and were titrated by O.
01mol/L NaOH to neuter. Total acid output per 10
minute was cal culated. The anus temperature of rats
was kept at 37°C by electric light during the
experiment. Sufficient pentobarbital was given
subcutaneoudy before G-5 wasinjected.

In has been reported by our laboratory!? that
adrenal gland was associated with stimulating effect of
icv PEA ongastric acid secretionin SV rats. Toremove
this effect, the following experiments were done in
adrenaectomizedrats.

After gastric acid secretion was kept at base
level (0.8-3.5 pmol/10min) for 20 minutes, G-5was
injected iv by a syringe pump to increase gastric
acid secretion. After the gastric acid secretion was
increased and kept stable for 30 minutes, other
experimental drugs were given. HA was
administered by a syringe pump in asilicon tube,
which was equally long and connected with the
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implanted cannula. Theinjected volumeof HA solution
or vehiclewas 5 ul. The acute SV was performed as
described previoudyt.

G-5 and HA were purchased from Shanghai
Dongfeng Biochemistry Reagent Factory, Chinese
Academy of Sciences. Cyclo-[7-aminoheptanoyl-Phe-
D-Trp-Lys-Thr (Bzl)] (c-PTLT), from SigmaCompany,
U.S.A. andatropinesulfate, from Guangzhou Qiaoguang
Pharmaceutical Factory.

Data analysis

Experimental data was expressed in % change of
total acid output, which was calculated as follows:
% change of total acid output=(E2-E1)/E1x100%,
in which E1 represents total acid output per 10
minutes before experimental drugsweregiven (itis
the mean of total acid output of 30 minutes before
experimental drugs were given); E2, the total acid
output (TAO) per 10 minutes after experimental
drugswere given; “+”,the TAO increaseand “-’,
TAO decrease. Significance was assessed by
Student’ s paired t test. The results were expressed
inxts,.

RESULTS

All the experiments were done on the basis of iv
injection of G-5in adosage of 10 ug * kg * h. HA,
injected icv in the dosage of 1 pg/5 ul (n=9),
decreased significantly the TAO (the maximum
reached 44%). When HA group was compared with
NS group (5 ul, n=9), P values were less than 0.05,
0.01 or 0.001 at 10min, 20min, 30min, 40min, 50min
and 60min (Figure 1). In SV rats (n=8), icv injection
of HA in the same dosage had no significant effect
onthe TAO (Figurel).

HA (icv 1 pg/5 pl, n=8) wasinjected 40 minutes
after theatropine (iv, 0.05mg * kg + 100min) was
administered, the total acid output, had no
significant change (Figure 2) compared with that
before HA. If HA (icv, 1 pug/5 pl, n=9) was
injected 40 minutes after iv NS was given, the
total acid output, decreased significantly (the
maximum to -44%) compared with that before
HA. Compared with NS group, atropine group
had significant changes at 50min, 60min, 70min,
80min, 90minand 100min (P<0.05, 0.01 or 0.001),
(Figure 2).

There were no significant changes (P>0.05)
in the total acid output at 20min, 20min, 30min,
40min, 50min, 60min, 70min, 80min, 90min, and
100min with pretreatment of c-PTLT (4 ug * kg *
100min, iv). These results suggest c-PTLT in the
dosage of 4 pg * kg * 100min had no significant
effect on gastric acid secretion induced by
iv G-5. Thefollowing experiments were divided into
three groups according to the difference of c-PTLT
dosage: group 1,4 g * kg * 100min; group2,3ug * kg

+ 100min; andgroup 3,2 ug * kg + 100min. Ingroup
1 (n=9), 40 minutes after c-PTLT wasgiven HA (icv,
1 pg/5ul), had nosignificant effect onthe TAO(Figure
3), suggesting the inhibitory effect of HA (icv) on
gastric acid secretion was blocked. In the control
group (ivNS), HA (icv, 1 ug/5ul), injected 40 minutes
after NSwasinjected, could still inhibit gastric acid
secretion. Compared between the two groups, P
valueswerelessthan 0.01 or 0.001 at 60min,70min,
80min, 90minand 100min.

=)

e

i BRSSP
& & .. .
PIA (o © sy

S
fol
K

nige ol acid vl

¥ — T T !
[ A kit A1 i)

el

A

i

L.
Ol

Figure 1 Effects of intra-third-ventricular injection of histamine
(HA) on gastric acid output induced by G-5 in adrenalectomized
and subdiaphragmatic vagotomized (SV) rats.
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Figure 2 Effects of iv administration of atropine sulfate on icv
histamine-induced inhibition of gastric acid output in
adrenalectomized rats.
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Figure 3 Effects of iv administration of c-PTLT on icv histamine-
induced inhibition of gastric acid output in adrenalectomized rats.
3P<0.05 compared with NS group; °P<0.01; °P<0.001.
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In group 2(n=9), theinhibitory effect of HA (icv,1
pg/5 ul) on gastric acid secretion was partly blocked
(Figure 3). Compared with the control group, P values
werelessthan 0.05,0.01 or 0.001 & 50min, 60min, 70min,
80min, 90min and 100min.

In group 3 (n=8), theinhibitory effect of HA (icv,
1 pg/5 ul) on gastric acid secretion was not changed.
Compared with the control group, P values were more
than 0.05.

DISCUSSION

The present study demonstrated that HA has central
inhibitory effect on gastric acid secretion in
adrenalectomized rats. Thisresult iscons stent with the
results reported by Wang, Sun and Li*3. The central
inhibitory effect of HA on gastric acid secretion could
be blocked by pretreatment with either SV, or atropine
and c-PTLT, an antagonist of somatostatin, suggesting
that the central inhibitory effect of HA on gastric acid
secretion may be mediated by vagi, acetylcholine M
receptor and somatostatin.

ItisD cel that synthetises and secrets somatostatin
in mammals. D cell islocated near G cell in gastric
antrum, and along gastric gland, particularly near the
parietal cell in oxyntic mucosa. Somatostatin, mediated
by itsreceptor inthemembraneof parieta cdls, inhibits
gastric acid secretion induced by gastrin and
acetylcholine. Inaddition, somatogtatininhibitsthegastrin
secretion in the basal condition or the gastrin secretion
induced by feeding, acetylcholine and bombesin. In
stomach, somatostatininhibitsthe histaminesecretionin
thebasal condition or induced by gastrin. The c-PTLT,
asan artificial antagonist of somatostatin, completely
blocked theinhibitory effectsof exogenoussomatostatin
on growth hormone, insulin, and glucagon release. The
efficiency of c-PTLT was demonstrated by the almost
completeand sustained reversal of acid inhibition after
exogenousinfusion of somatogtatin. Therefore, c-PTLT
should have effectively reversed inhibition by
endogenously released somatostatin throughout the
period of theintraduodenal fat perfusion®. Inthe present
study, c-PTLT, dose-dependently inhibited central
inhibitory effect of HA on gastric acid secretion, which
might be mediated by somatostatinin the periphery. The
blocked central inhibitory effect of HA on gastric acid
secretion by SV suggests that this effect was
accomplished by the vagi. That vagi wasinvolved
in the control of somatostatin secretion was proved
by some early studies. Vagotomy reduced the
somatostatin responses to feeding during the first
30-min period following the ingestion of the meal.
Atropine sulfatein the dosage of 0.02mg * kg * h,
iv decreased the somatostatin responses to the
meal, while the dosage of 0.05mg * kg * h blocked
such responses'®. This suggests that vagus and

cholinergic mechanisms play important rolesin the
control of somatostatin secretion responses to the
meal . After vagotomy, atropine sulfate still decreased
the somatostatin secretion!®, indicating that local
factors are involved in the control of somatostatin
secretion. CRF, injected icv, increased blood level of
somatostatin. This effect was blocked by vagotomy
or pretreatment with atropinel. Li et al® in our
laboratory reported that the central inhibitory effect
of PEA on gastric acid secretion was blocked by
antiserum of CRF, suggesting that the effect of PEA
ismediated by CRF in the central nervous system.
According to this report and the present study, vagi
or cholinergic mechanismsareinvolved inthe control
of somatostatin secretion. Holst'® reported that vagus
stimulation or atropine mediated by GRP (gastrin-
rel easing polypeptide)-containing fibers stimul ated
somatostatin secretionin theisol ated perfused porcine
antrum. Schubert!® reported that methacholine
exerted dual inhibitory and stimulatory effects on
somatostatin cells of mucosal segments from the
fundus and antrum of rat or the isolated luminally
perfused mouse stomach. There are some
contradictory reports about somatostatin secretion of
vagal control. For example, somatostatin secretionwas
deoreased by vagus stimulation and this effect was
abolished by atropine 10-9OM[1%, Asthere are |ots of
fibersinvagi, the above contradictory reportsmay be
related with too much fibers stimulation when vagi
was stimulated electrically. In summary, the
mechanism that somatostatin secretion is controlled
by vagi still remains unclear and more studies are
needed.
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Abstract

AIM To investigate the correlation between the
serum soluble intercellular adhesion molecule-1
(sICAM-1) and the clinicopathologic features and
to evaluate the possible prognostic significance of
sICAM-1 concentration in gastric cancer.
METHODS Thirty-four patients with gastric
cancer were prospectively included and
evaluated. Venous blood samples were collected
before the surgery. Sera were obtained by
centrifugation, and store at -30°C until assay.
The control group consisted of 20 healthy
volunteers. Serum concentrations of ICAM-1
were measured with the quantitative sandwich
enzyme immunoassay technic. Differences
between the two groups were analyzed by
Student’s t test. x+2s of normal control SICAM-
1 was taken as upper limit to calculate the
positive rates.

RESULTS The mean value of serum ICAM-1 in
patients with gastric cancer was 367.7 ug/L+104.
7 ug/L and that of control group was 236.9 ug/
L+74.3 pg/L, and the difference was significant
(P<0.001). The patients with tumor size of =
5cm had significantly higher serum concentrations
of sICAM-1 than those with smaller ones (406.7
ug/L+90.2 pg/L vs 319.9 pg/L+105.3 ug/L, P
<0.01). Compared with stages I-II gastric
cancer patients, patients with more advanced
clinical stage (III-IV) had higher levels of SICAM-
1 (397.1 pg/L+102.4 pg/L vs 306.0 pug/L+82.3
ug/L, P<0.05). Difference was significant
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statistically in sICAM-1 levels between
patients with positive lymph node status and
those without lymph node involvement (403.
6 nug/L+99.7 pg/L vs 302.7 pg/L+81.4 pg/L,
P<0.01). No relation was observed between
the level of sSICAM-1 and grade of histological
differentiation in the patients with gastric
cancer.

CONCLUSION Serum sICAM-1 concentration
may be a valuable parameter for predicting the
prognosis and degree of the gastric cancer.

INTRODUCTION

Cell adhesion is essential for establishing and
maintaining a normal immune defense system.
Intercellular adhesion molecule-1 (ICAM-1;
CD54), a 80-110KD cell surface glycoprotein
and amember of the immunoglobulin supergene
family, functions as aligand for the leucocyte
integrin adhesion receptors CD11a/CD18 (LFA-1)
and CD11b/CD18 (mac-1). ICAM-1 expresses
invarious cell types and plays an important role
in immunemediated mechanisms, especially in
the process of antigen presentation and
recognition, lymphocytecytotoxicity, lymphocyte
recruitment and targeting. It has been reported
that the upregulated expression of ICAM-1 on
cell surfaces occurred in avariety of diseases,
including autoimmune diseases, endocrine
diseases, and some cancers!*?. A soluble form
of ICAM-1 (sICAM-1) lacking cytoplasmic tail
and transmembrane region has also been found
(21, sICAM-1 can compete with membranous
ICAM-1 to bind LFA-1, so that it can block
leukocyte LFA-1 and prevent effective
recognition and lysis of target cells by effector
leukocyte. This phenomenon represents an
important mechanism for tumor escaped from
immune surveillance®*4. The sICAM-1 levels
and its prognostic significance for various
malignant diseases have been evaluated®®. In
this study, we determined the concentrations of
sICAM-1 antigen in the sera of patients with
gastric cancer to reveal the possible relationship
between sICAM-1 and clinical pathological
parameters such as histologic type, size of
tumors and soon.
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MATERIAL AND METHODS

Patients and specimens

A group of 34 patients (24 men and 10 women) with
gastric cancer wereinvestigated. Their agesranged
from 35 to 74 years with a mean of 54. Eleven
patientswerein stages| and |1, and 23 in stages 111
and 1V. Blood samples were obtained from patients
beforetheinitial treatment. Samples collected from
20 healthy volunteers served as controls. All blood
samples were processed immediately for
centrifugation, and the sera were stored at -30°C
until the sSICAM-1 assay.

Measurement of SICAM-1

Serum sl CAM-1 concentrations were determined
with SICAM-1 ELISA (Biosource International,
USA). Briefly, serum samples were diluted at 1:
100 and applied to prepared polysteyrene
microcells precoated with mouse monoclonal
antibody to human ICAM-1, a horseradish
peroxidase conjugated anti-ICAM-1 was then
added. Test wells are incubated to allow any
ICAM-1 to be bound by antibodies on the
microtiter plate. The walls were then washed and
stabilized chromogen was added to the walls
producing a blue color in the presence of
peroxidase enzyme. The color reaction was then
stopped by the addition of 1mol/L H2SO4 and
changed from blue to yellow. Absorbances for
samples and sl CAM-1 standards were determined
on a spectrophotometer using 450nm. Average
absorbance values for each set of duplicate
samples or standards were within 15% of the
mean. sSICAM-1 concentrations in serum sample
were determined by comparing the mean
absorbance of duplicate sampleswith the standard
curve for each assay.

Statistical analysis

The Student’ st test was used for statistical significance
of differences between groups. P<0.05 was considered
tobesignificant.

RESULT

The mean serum sICAM-1 levels in healthy
volunteers and patients with gastric cancer were
236.9 ug/L+74.3 pug/L, 367.7 ug/L+104.7 pg/L,
respectively; and serum siCAM-1 levelsin 58.
8% of patients exceeded 385.5 pg/L (x+2s of
normal controls), the difference being significant
between patients with gastric cancer and healthy
controls.

The relationship between serum sICAM-1 levels
and clinicopathological features of gastric cancer
patients was al so observed. Patients with tumor
size =5cm showed remarkabl e elevated levels of
sICAM-1 than those with tumor size <5cm (P<

0.01). Patients with advanced gastric cancer
(stagell1-1V) had higher serum levels of SICAM-
1 (P<0.05) than early-stage gastric cancer
patients (stage I-11). SICAM-1 levelsin patients
with lymph node matastasis were significantly
higher than in those without lymph node invasion
(P<0.01). No correlation was found between
sICAM-1 levels and grade of differentiation in
the observed gastric cancer patients. The positive
rates of each group were calculated with x+2s
of normal control sSICAM-1asalimit. Theresults
are shown in Table 1.

Table 1 Correlation between soluble ICAM-1 concentrations
and clinical histopathology in gastric cancer

ICAM-1

Factors n Positive rate %(n)

(Xzs, pg/L)
Tumor size
=Z5cm 19 406.7+90.22 73.3 (14/19)
<5cm 15  319.9+105.3 40.0 ( 6/15)
Lymph node invasion
Positive 21 403.6+£99.7 71.4 (15/21)
Negative 13 302.7+81.4 38.5 (5/13)
Grade of differentiation
Differentiated 12 320.5+93.2 33.3(4/12)
Poorly differentiated 22 393.9+103.1 72.7 (16/22)
Clinical staging
1-11 11 306.0+£82.3 36.4 (4/11)
-1V 23 397.1+102.4° 69.6 (16/23)

2P<0.01, "P<0.05, vs the control.

DISCUSSION

A previous studies indicated that ICAM-1 was
expressed on tumor cellsin 12 of 28 cases of gastric
carcinoma®. Expression of ICAM-1 by tumor cells
facilitated immune recognition and cytotoxicity™*,
However, ICAM-1 also represents an escape
mechanism in certain cancers. SICAM-1, after
shedding from tumor cells or originating from other
cells especially mononuclear cells, may block the
attachment of cytotoxic T lymphocyte(CTL) cellsand/
or NK cellsto tumor cells, since LFA-1 onimmune
cells could be blocked with sl CAM-1!¥. Recently,
Becker et al found that cytolysis of melanomacells
mediated by CTL inan MHC-restricted manner, could
be completely blocked in the presence of SICAM-1, the
concentration of SICAM-1for blocking cytotoxicity was
950 pg/L . Becausethe serum ss CAM-1 concentration
may reflect theleve of  CAM-1intumor microenviroment
invivo, anincreasein thecirculating level of ICAM-1
may reflect unfavourable prognosis. It hasbeen found
that patients with malignant melanoma, having
highlevelsof SICAM-1, had agtatistically significantly
shorter time to first relapse and lower overall
survival™., In this study, we have found that serum
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SICAM-1 levels were significantly increased in
patients with gastric cancer, which were above
the normal range in 20 of 34 gastric cancer
patients. It isentirely possible that concentration
of sSICAM-1 in gastric tumor microenviroment
may be high enough to block the cytotoxicity
mediated by immune effector cells. To further
confirm this hypothesis, we will establish a
method to assess the sSICAM-1 level in gastric
carcinomartissues.

In this study, we observed the correlation between
the level of SICAM-1 and the clinical parametersin
patientswith gastric carcinoma. Patients with tumor
size of =5cm had higher level of SICAM-1 than
those with small ones. This results indicated that
tumor load may be correlated with the level of
sICAM-1. In other words, the gastric tumor cells
were probably the major source of SICAM-1. This
was confirmed by the study of Hyodo et al. They
found that the elevated serum levels of SSICAM-1in
a patient with hepatocellular carcinoma decreased
after treatment with tracatheter arterical
embolization (TAE) in asame pattern of changewith
the AFP levels. As AFP is produced and shed by
hepatocellular carcinomacells, it could beinterpreted
that SSCAM-1in HCC patients is released from
tumor cells®. Our study also showed that sSICAM-1
levelswere correlated with both clinical staging and
lymph node involvement. Patientswith lymph node
invasion and advanced clinical stage of tumors had
significantly higher serum concentrationsof slCAM-
1. Lymph node status, tumor size and clinical stage
are significant prognostic indicators, therefore,

sICAM-1 may beava uable predictor for gastric cancer
clinicaly.

Insummary, elevated levelsof SICAM-1 exigtin
gastric cancer asin someother typesof tumors. Though
serum level of SICAM-1 can not be served as a specific
parameter for gastric cancer, it is no doubt that the
measurement of thel CAM-11eve may provideaconvenient
meansto obtain agenera indication of gastric cancer.
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Abstract

AIM To further study the role of bcl-2 protein
expression in gastric carcinogenesis and tumor
progression.

METHODS Using immunohistochemical
staining, the bcl-2 protein expression in 50 cases
of gastric carcinoma and its relation to clinical
status and pathomorphological parameters were
observed.

RESULTS Forty-one (82%) cases were positive
for bcl-2 protein staining which was located in
the cytoplasm and nuclear membrane of tumor
cells. The rate of bcl-2 protein expression was
not correlated with the patient, sex, tumor size,
lymph node status or clinical stages (~>0.05).
It was strongly associated with intestinal-type
tumors and poorly differentiated tumors (P<0.
05 and P<0.01).

CONCLUSION Aberrant bcl-2 protein
expression appears to be specifically associated
with development of intestinal-type gastric
carcinoma, bcl-2 protein expression might play
an important role in the early development/
promotion and phenotypic differentiation of
gastric carcinomas, but not in tumor
progression.
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INTRODUCTION

Recently, emphasis has been placed on the role of
apoptosis and its regulation in tissue homeostasis and
carcinogenesis. To determinewhether bel-2 playsarole
in the gastric carcinogenic sequence, an
immunohistochemica study of bcl-2expressioningastric
carcinoma and its relation to clinical status,
pathomorphological parameterswas carried out.

MATERIALS AND METHODS

Histological specimens

Fifty cases of surgically resected gastric
carcinomas (male 34, female 16; mean age 56.3
years) were extracted from the files of the
Department of Pathology, Southwest Hospital, Third
Military Medical University. All blockswerefixed
in 10% formalin and embedded in paraffin. Serial
sectionswere cut from each block in 4 pm, stained
with hematoxylin and eosin and confirmed
pathologically.

Immunohistochemical methods

Immunohistochemical staining for bcl-2 proteinwas
performed using SP technique with the following
procedure: (U slides were diparaffinized in two
changes of xylene for 10 minutes each and then
were hydrated in decreasing concentrations of
ethanol and rinsed in phosphate-buffered saline.
Endogenous peroxidase was blocked by 3% H202
in methanol for 5 minutes, and then incubated for 10
minutes at room temperature in normal goat serum
(1:20). @ slideswereincubated with a 1:50 dilution
of the primary rabbit antihuman bcl-2 monoclonal
antibody (Santa Cruz, USA) for 30 minutesat 37°C.
A biotin-streptavidin detection systemwasemployed
with diaminobenzidine asthe chromogen. @ slides
were washed twice with phosphate-buffered saline
and incubated with the linking reagent (biotinylated
anti-immunoglobulin) for 10 minutesat 37°C. After
rinsing in phosphate-buffered saline, the slideswere
incubated with the peroxidase-conjugated
streptavidin label for 10 minutes at 37°C, and
incubated with diaminobenzidineand H202 for 10
minutes in the dark, the sections were then
counterstai ned with hematoxylin. With each batch
of test samples, a positive control consisting of a
tissue section from tonsil was evaluated. In
addition, anegative control was prepared for each
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sampleusing anirrelevant antibody of the sameisotype
asthe primary antibody.

Theimmunogtaining of bcl-2 wasvisudly classfied
into four groups by observing 1 000 tumor cellsin
areas of the sections: no staining present in any of
tumor cells (-); slight staining in most of the tumor
cells or less than 25% tumor cells with strong
staining (+); 26%-50% tumor cells with strong
staining (++); and strong staining in more than 51%
tumor cells (+++). The classification was done by
two senior pathologists who did not know the
clinicopathological data

Statistics

Analysis of datawas accomplished using Chi square
test. P values less than 0.05 were considered to be
statistically significant.

RESULTS

Expression of bcl-2 protein in gastric
carcinoma

Forty-one (82%) of the fifty gastric carcinomas
showed immunoreactivity for bcl proteinin gastric
carcinoma cells. Expression of varied: + in bcl-2
protein, 6(12%), ++ in 20(40%) and +++ in 15
(30%). The bcl-2 protein immunoreactivity
appeared brown or dark brown, which waslocalted
on the cytoplasm and nuclear membrane of tumor
cells (Figure 1). Some of the mature lymphocytes
infiltrating in the stromaof gastric carcinomas had
bcl-2 protein expression with a strong staining

intengty.
‘EH?,,

Figure 1 Immunoreactivity of bcl-2 was detected in the cytoplasm
of gastric carcinoma cells. SP x200

Correlation between bcl-2 protein expression
and clinicopathological parameters of gastric
carcinomas

Correlations between bcl-2 protein expression and

clinical pathological data of gastric carcinoma are
illustratedin Table 1. Therateof bcl-2 proteinexpression
wasnot correl ated with patient age, sex, tumor size, lymph
node status and clinical stages (P>0.05). The
immunoreactivity of bcl-2 wassignificantly associated
withmorphol ogic phenotypeand gradesof differentiation
of gastric carcinoma. Twenty-six (92.86%) of 28 gastric
carcinomas of intestinal morphologic phenotype were
immunoreactiveversus15(68.16%) of 22 diffusetumors
(P<0.05). Twenty-one (95.45%) of 22 poorly
differentiated gastric carcinomaswereimmunoreactive
versus 11 (61.11%) of 18 well and moderately
differentiated carcinomas (P<0.01).

Table 1 Correlation between bcl-2 protein expression and
clinicopathological parameters of gastric carcinomas

bcl-2 protein expression

n Positive rate (%)
+ +4+  +++

Age (a)
<59 36 7 4 15 10 80.56
=60 14 2 2 5 5 85.71
Sex
M 34 7 2 13 12 79.41
F 16 2 4 7 3 87.50
Type
Intestinal 28 2 3 13 10 92.86°
Diffuse 22 7 3 7 5 68.18
Grade of differentiation
Well/moderate 18 7 1 5 5 61.11
Poor 22 1 4 12 5 95.45°
Mucoid 10 1 1 3 5 90.00
Tumor size
<5cm 31 8 4 11 8 74.19
=Z5cm 19 1 2 9 7 94.74
Lymph-node metastasis
Negative 21 4 2 9 6 80.95
Positive 29 5 4 11 9 82.76
Serosal invasion
Absent 25 7 3 9 6 72.00
Present 25 2 3 11 9 92.00
Clinical stages
land Il 32 6 5 12 9 81.25
11 and 1V 18 3 1 8 6 83.33

2x?=5.082, P<0.05, vs diffuse-type gastric carcinoma; °x?=7.298,
P<0.01, vs well/moderately differentiated gastric carcinoma.

DISCUSSION

Thebcl-2 proto-oncogeneisinitialy identified in human
follicular and diffuse B-cell lymphomas characterized
by the reciprocal transocation™. The product of the
proto-oncogene bcl-2 is a 26-kDa protein that blocks
apoptosis. bel-2 proteinislocalizedinthemitochondria,
endoplasmicreticulumand nuclear envelopemembranes.
More recently, several normal and malignant tissues
other than hematolymphoid cells have been shown to
express bcl-2, including the lung, breast, prostate,
stomach, small bowel and colonz®.,
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The relation of bcl-2 protein expression to
clinicopathological parameters of tumors was still
unclear. Joensuu et al'® demonstrated that bcl-2
expression was correlated with the age of patients,
which was more common in aged than in young
patients. Silviastrini et all” found that bcl-2 protein
expression was related to the tumor size. A
significantly higher fraction of bcl-2 positivecellswas
observedin small tumorsthaninlargetumors. Sierra
et al’® found that bcl-2 protein was more frequently
expressed in tumors with early metastasis than in
lymph-node negative tumors. Our study showed that
bcl-2 protein expression was associated with
morphol ogic phenotype and grades of differentiation
of gastric carcinomas. The difference in the bcl-2
protein expression in the intestinal and diffuse types
demonstrated that aberrant bcl-2 protein expression
was preferentially associated with development of
intestinal-type gastric carcinoma, indicating again the
different biologic mechanisms involved in the
development of these two histologic subtypes. The
difference in the bcl-2 protein expression between
poorly differentiatedandwell/moderately-differentiated
gastric carcinomas demonstrated that aberrant bcl-2

protein expression was associated with differentiation
or growth speed of gastric carcinomas. There was no
sgnificant rel ationship between bcl-2 proteinexpression
andtumor size, lymph-nodemetastasis, serosal invasion
or clinica stages. Therefore, bcl-2 protein expression
might play an important role?n the early development
and phenotypic differentiation of gastric carcinomas, but
not sointumor progression.

REFERENCES

1 Korsmeyer SJ. Bcl-2 initiates a new category of oncogenes: regulators of cell
death. Blood, 1992;80(4):879-886

2 Higashiyama M, Doi O, Kodama K, Yokouchi H, Tateishi R. High preva-
lence of bcl-2 oncoprotein expression in small cell lung cancer. Anticancer
Res, 1995;15(2):503-505

3 Lauwers GY, Scott GV, Karpeh MS. Immunohistochemical evalution of bcl-2
protein expression in gastric adenocarcinomas. Cancer, 1995;75(9):2209-2213

4 Alderson LM, Castleberg RL, Harsh IV GR, Louis DN, Henson JW. Human
gliomas with wild-type p53 express bcl-2. Cancer Res, 1995;55(5):999-1001

5 Qi-Long LU, Richard Poulsom, Leslie Wong, Couliamos AD. Bcl-2 expres-
sion in adult and embryonic non-haematopoietic tissues. J Pathol, 1993;169
(4):431-438

6 Joensun H, Pylkkanen L, Toikkanen S. bcl-2 protein expression and long-
term survival in breast cancer. Am J Pathol, 1994;145(5):1191-1198

7 Silviastrini R, Veneroni S, Daidone MG, Benini E, Boracchi P, Mezzetti M et
al. The bcl-2 protein: a prognostic indicator strongly related to p53 protein
in lymph-node negative breats cancer patients. J Natl Cancer Inst, 1994;86(7):
499-504

8 Sierra A, Lloveras B, Castellsague X, Moreno L, Ramirez MG, Fabra A. Bcl-
2 expression is associated with lymph node metastasis in human ductal
breast carcinoma. Int J Cancer, 1995;60(1):54-60



ISSN 1007-9327 CN 14-1219/R

WIG, 1998;4(3):231-233

— 231 —

Telomeric associations of chromosomes in patients
with esophageal squamous cell carcinomas

XIAO Lin!, ZHOU Hong-Yuan!, LUO Zhong-Cheng?, LIU Junt

Subject headings esophageal neoplasms; carcinoms,
squamous cell; chromosome; lymphocytes; telomeric
DNA

Abstract

AIM To investigate the role of telomeric
association in the development of esophageal
cancer.

METHODS Using chromosome R banding
technique,telomeric association of chromosome
in peripheral blood lymphocytes from 16
untreated patients with esophageal squamous
cell carcinoma were observed and 16 healthy
adults served as controls.

RESULTS The teloemeric association
frequencies of cell and chromosomes were
significantly higher than those of controls
(x?=9.56, P<0.01), but its distribution on
the chromosome showed no significant
difference (x?=1.01, P>0.05) between the
two groups.

CONCLUSION Chromosomal instability
can be initiated by telomeric associations,
and sequential chromosome analysis can aid
the understanding of the tumor occurrence
and progression.
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INTRODUCTION

Telomeres are genetic elements located at the end
of all eukaryotic chromosomes and are essential
for normal cell viability. One or their basic
functions is to pretect themselves. DNA at the
terminal end of all chromosomes has a special
structure to avoid binding to the end of DNA from
other chromosmes, thus preventing end-to-end
fusion or telomeric association (TAS). Telomeric
DNA consists of terminal repeat arraysin the 3’
strand (TTAGGG), and has been isolated from
telomeres in human. Recent studies have
suggested that abnormal telomeric behavior plays
a key role in cancer development. Fitzgerall!
reported a case of B-cell leukemia and found
chromosomal translocation resulting from Tas. The
phenomenon has al so been observed in tumor cells
from amalignant hishocytoma? and a case of pre-
T-cell acute lymphoblastic leukemial®, three cases
of cardiac myxomal¥, and two cases of renal
tumor®. In the present report, we observed the
telomeres in the peripheral blood lymphocytes
from 16 untreated patientswith esophageal cancer
and 16 controls. So as to explore the relationship
between abnormal telomeric behavior and
chromosomal instability.

MATERIALS AND METHODS

Samples

Sixteen patients (12 men, 4 women) with esophageal
squamous cell carcinoma admitted to the Institute
of Oncology, Yanling County, Sichuan Province, aged
42 to 60 years were selected before the start of any
kind of therapy. Sixteen healthy adults (12 men and
4 women) with no history of cancer; genetic diseases
aged 35-65 years and radiation exposure served as
controls.

Methods

Whole blood lymphocytes from all individuls were
cultured in 199 medium (pH 7.5) containing 5% fetal
cdf serum, phytohemaggutininandantibiotics. Thecells
were grown in the dark at 37°C for 96 hours. At 94
hours, colcemid was added to afinal concentration of
0.1ng/L. After hypotonic treatment with KCI and
fixation in methenol: acetic (3:1), the slides were
prepared by air drying. R banding of chromosomeswere
obtained according to the technique of GAO Chung-
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Sheng” with dight modification. For eachindividual, 50
metaphases were studied under a same microscope to
record the frequency of TAs and the distribution on
chromosomes.

RESULTS

Data on the frequency of TAsper cell in esophageal
cancer patients and normal control are shown in
Table 1.

Table 1 Cellular telomeric association frequencies in patients
with esophageal cancer and controls

Telomeric associations

Cells observed

No. of cells  Frequencies(%)
Patients 800 115 14.38
Controls 800 75 9.38

The patients had a TAs frequency of 14.38%,
which was significantly higher than that observed in
normal controls(9.38%) (x>=9.56, P<0.01).

Comparison of digtribution of TAson chromosomes
between the patients and controlsis shown in Table 2.
The frequency of TAs per chromosome was increased
ascompared withthecontrols(P<0.01). Statiscd andysis
showed that the distribution of TAsin two groups was
nonrandom. Inthe patients, therewasahighfrequency in
groups E and B, and alow frequency in groups D and
G+Y (P<0.01).

Proportion analysis of telomeric associations
indicated that TAsdistribution on chromosomewas not
different between the two groups (P>0.05).

Table 2 Distribution of TAs on each chromosome in peripheral
blood lymphocyte from patients and controls

Patients Control

Chrom  Chrom
osome osomes No.of Frequencies Percent No.of Frequencies Percent

groups observed Tas (%) (%) TAs (%) (%)
A 4800 42 0.88 16.2 23 0.48 15.3
B 3200 50 1.56 19.3 30 0.94 20.0
C+X 12200 72 0.59 27.8 57 0.47 38.0
D 4800 16 0.33 6.2 6 0.13 4.0
E 4800 51 1.06 19.7 18 0.38 12.0
F 3200 14 0.44 54 9 0.28 16.0
G+Y 3800 14 0.37 5.4 7 0.18 4.7

Total 36 800 259 0.70 100 150 0.41 100

DISCUSSION

Recently, the study on the relationship between
abnormal telomeric behavior and machanism of
canceration has become a ‘hot spot’ in the field of
molecular genetics. TAs of human chromosomeisa
rare phenomenon, which has been observed mostly
in metephase cell of a pathologic nature. Since the
1990s, it has been found that telomeric lengths are

evidently shortened in human colorectal
carcinoma, Wilms' tumor; giant cell tumor of
bone, breast cancer, lung cancer, etc. while loss
of telomeric sequences would lead to
chromosomal instability. Because telomere
integrity iscritical for the normal replication of
chromosomesin mitosis, telomeric reduction may
lead to chromosomal dysfunction and manifest
cytogenetically as TAs. Sawyer!® reported TAs
evolving to ring chromosomes in a Pleomorphic
xanthoastrocytoma. TAs between chromosomes
15pter and 20qgter, and between chromosome 1q
and 22qter, evolved in a stepwise fasion to ring
chromosome 20 and 22. Thus, TAsis one of the
mechanisms that can initiate chromosomal
instability by generating subclones with unstable
chromosome intermediates and result in ring
chromosomes and subsequent chromosome | 0ss.
Adamson!® postulated that absent telomere
sequence causes chromosomeloss and instability,
and that it may cause bridge break-fusion cycles,
leading to partial chromosome deletion/
duplication. In the early tumorgenesis, the
telomore repeat sequence (TTAGGG), is often
shortened in tumor cells, which may trigger the
activation of telomerase to elongate telomere
sequence. The shortened telomeric sequence was
often shown to be TAs. TAs not only causes
nondisjunction but also trigger further structural
changes, which may contribute to the complexity
of karyotypes of solid tumors and could be one
of mechanisms of oncogene activation and/or
tumor-suppressor gene disruption.

We had reported genetic ingtability in patientswith
esophageal cancer. However, it is necessary to
prove whether there is a relationship between
chromosomal unstablility and TAs. In our
experiment cellular TAs rate was 14.38% in
patients and 9.3% in controls, compared with the
report in literature!*”, the frequency of TAswas
decreased slightly, which may be the difference
of susceptibility of tumor and chromosome banding
techniques.

To our knowledge, thisisthefirst report on TAsin
esophageal cancer. It is not known whether the
biologic changes resulting in TAs have any causal
role in the carcingogenic process, or are of any
importance in tumor cell progression. Molecular
studies should increase our understanding of
mechanismsinvolved in telomeric rearrangements
and the relationship between chromosome change
and pathogenesis and disease course in esophageal
cancer.
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Abstract

AIM To search for bacterial DNA sequences in
cholesterol gallstones with negative bacterial culture.
METHODS DNA was extracted from cholesterol
gallstones in gallbladders and nested primers
polymerase chain reaction (NP-PCR) was used to
amplify bacterial gene fragments for identifying the
existence of bacteria. The samples of bacterial
DNA extracted from potentially causative or
unrelated living bacteria were amplified in vitro as
the standard markers and comparative 16S
ribosomal RNA sequence analysis was made for
bacterial identification.

RESULTS The gallbladder gallstones of 30
patients were analyzed and bacterial DNA was
found in 26 patients. Among them, gallstones with
cholesterol content between 30%-69% were seen
in 5 (5/5) patients, 70%-90% in 11(11/14)
patients, and more than 90% in 10(10/11)
patients. There was no difference either in
cholesterol and water content of gallstones or in
harboring bacterial DNA of gallstones. E. colF
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related DNA fragments appeared in the stones
of 8 (26.67%) patients; propionibacteria type
DNA in 7 (23.33%); and harbored bacterial
gene fragments in 2 patients, similar to
Streptococcus pyogenes. A more
heterogenous sequence collection was found
in 7 (23.33%) patients, which could belong to
multiple bacterial infections. Two (6.67%)
patients had bacterial DNA with low molecular
weight which might be related to some
unidentified bacteria.

CONCLUSION Most cholesterol gallstones
harbor bacterial DNA. It is important to determine
whether these microorganisms are innocent
bystanders or active participants in cholesterol
gallstone formation.

INTRODUCTION

Although several factors are known to trigger
nucleation and/or growth of cholesterol crystals, the
pathogenesis of cholesterol gallstones so far is still
unclear. Most studies suggested that cholesterol
gallstonesmay originatemainly fromthedisturbances
of cholesterol metabolism, especially involving the
balance between biliary pronucleating and
antinucleating proteing¥. Unfortunately, therole of
bacterial etiology was usually neglected. We
searched for bacterial DNA sequencein cholesteral
gallbladder gallstoneswith negative bacterial culture
by highly sensitive and specific nested primers
polymerase chain reaction (NP-PCR) as the
molecular genetic evidence of bacterial colonization
of cholesterol gallstones.

MATERIALS AND METHODS

Subjects

ThegdlIbladder gallstoneswere consecutively collected
from October to December 1995. Patientswith positive
aerobic or anaerobic bile cultureswere excluded. The
group for analysis consisted of 5 men and 25 women
withamean ageof 54.5 years, rangingfrom 27-73years.
All of them had symptomatic gallstone disease and
underwent selective surgery. Fresh gallbladder bile
samples were obtained by needle puncture aspiration
during surgery. All goneshad diametersof morethan 5mm
and stored at -20°C.
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Methods

DNA extraction. DNA (3.1 pg-26.2 pg) was
obtained from stone samples by the special
purification methods using an UV-240
spectrophotometer (Shimadzu Corporation, Japan).
Stone sampl es of about 300mg were crushed in a
5ml Eppendorf tube with aglass rod and incubated
with 600 ul 1% sodium dodecy! sulfate rotating
overnight at 20°C .. Lithium chloride solution (7mol/
L) was added to afinal concentration of 1.5mol/L
for precipitating the interfering substances in
gallstones. Bacterial DNA was extracted from
potentially causative or unrelated living bacteria
including E. coli, Propionibacterium acnes,
Streptococcus pyogenes, Pseudomonas
aeruginosa, Staphylococcus aureus and Serratia
odorifera. All of them were ATCC strains. The
DNA was then extracted by the conventional
purification methods, resuspended in 50 pl TE
buffer (TrissEDTA), and stored at -4C.

NP-PCR amplification Accordingtotheliterature?,
primerssequencesweredesignedfor amplifyingbacterial
16Sribosoma RNA genein vitro, including ageneric
5 primer set pl: 5-AGAGTTTGAT (c/t)(c/a)
TGGCTCAG-3’, P2: 5'- ACTAC (c/t) (alclg)
GGGTATCTAA(g/t) CC-3' and anew nested 3’ primer
P3: 5'-ACCGC(g/t) (a/g)CTGCTGGCAC (Intitute of
Cellular Biology, Chinese academy of Sciences,
Shanghai).

The PCR was done in 0.5ml polyproylene
microcentrifuge tube with a PTC-100TM
Programmable Thermal Controller (MJResearch,
INC., USA). The total incubation volume was 25
pl, containing 100mmol/L “tris’-hydrochloric acid,
pH 8.3, 500mmol/L potassium chloride, 15mmol/L
magnesium chloride, 100 pumol/L of each dNTP, 0.
2 ug-1.0 pug template DNA and 1 unit of Taqg DNA
polymerase (Sino-American Biotec Engineering,
China). The reaction mixture was covered with 1
drop of mineral oil. In the first round of
amplification, 0.2pmols each of the outer primers
(P1, P2), was used then the reaction tubes were
supplemented with 0.2pmols each of the inner
primers (P1, P3), and 1 pl amplified DNA and 1
unit of Tag DNA polymerase were used in the
second round. The PCR cycle took place at 94°C
for 30s, 56°C for 1min, and 72°C for 1min 40s.
During the last cycle, the 72°C step was extended
to 8min. Thirty-five cycles were carried out for
each reaction.

NP-RCR product comparative analysis The
sequence of 16S ribosomal RNA gene fragments
amplified by NP-PCRwasagpproximately 500-basepairs.
LambdaDNA/EcoR I+ Hind 11 (PromegaCorporation,
USA) was used as molecular standard. Five ug

reeamplified DNA was applied to a 1.4% agarose
gel containing 0.8g/L ethidium bromide and after
electrophoresis 4.0V/cm, 40min was visualised
with an ultraviolet light source. The reamplified
DNA of ATCC bacteria was included in every
run. The agarose gels from the NP-PCR
procedure were then subjected to computer
image system for further bands comparative
analysis. If the NP-PCR of the first gallstone
(chosen at random) was positive, the rest of the
stones of a given patient were usually not
analyzed. Otherwise, all gallstonesor at least five
stones would be anal yzed.

Cholesterol and water content analysis DNA
isolated from a part of a same gallstone was used
for NP-PCR amplification and another part for
cholesterol and water content analysis. Accurate
100mg of nativeg allstone material wasdried at 105
‘C for 3 hoursto aconstant weight. The cholesterol
was extracted by a modified chemical method and
underwent photometric test using a 722
Spectrophotometer (Shanghai Third Analysis
Instrument Factory). The cholesterol and water
content was analyzed according to the
manufacturer’ sinstructions.

Statistical analysis All values were expressed as x-
+s. Therel ationship between cholesterol or water content
and NP-PCR resultswere analyzed with Wil coxon rank
sum test.

RESULTS

The gallstones of 30 patients were analyzed. Bacterial
16Sribosomal RNA genefragmentswere amplified
in the stones of 26 patients. Amplification was not
possiblein the remaining 4 patients whose stones
had no detectable bacterial DNA (Figure 1). In
the 26 patients, the positive gallstones contained
cholesterol content between 30%-69% in 5 (5/5)
patients, 70%-90% in 11 (11/14) patients, and more
than 90% in 10 (10/11) patients. The water content
of gallstones changed from 10.3% to 52%. The
group with bacterial DNA in the gallstones had
water content of 26.5%+10.39% while the group
without bacterial DNA had water content of 19.
18%+4.88%. There was no difference either in
cholesterol and water content or in harboring
bacterial DNA of gallstones (P>0.05) (Tables 1,
2).E.coli related DNA fragments were found in
the stones of 8 (26.67%) patients. Propionibacteria-
type DNA wasobtainedin 7 (23.33%) patients. Stones
of 2 (6.67%) patients harbored bacterial gene
fragments similar to Streptococcus pyogenes.
Simultaneously, multiple heterogenous sequence
collectionswerefound in 7 (23.33%) patients, which
could belong to the mixed infectionsincluding E.coali,
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Propionibacterum acnes and Streptococcus pyogenes
or some other unidentified bacteriasuch asClostridium
difficile. The stones of the other 2 (6.67%) patients had
bacterial DNA with lower molecular weight and could
be related to some unidentified bacteria.

L 2 3oa § & B8
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Figure 1 Agarose gel electrophoresis comparative analysis of NP-
PCR products of bacterial DNA fragments from gallstones.

M: Molecular standard, Lambda DNA/EcoR I+ Hind
I1l. Lanes 1, 2, 3, 6, 8 and 10: NP-PCR positive products
similar to the amplified products of 11 P.acnes 16S rRNA
gene; 11: amplified product of P.acnes 16S rRNA gene;
7, 9: NP-PCR positive products, molecular weight less
than 300bp; 4: negative control; 5: NP-PCR negative
product.

Table 1 The relationship between cholesterol content of
gallstones and the rate of gallstones harbor bacterial DNA

Harbor bacterial DNA No harbor bacterial DNA  Total

Cholesterol

content (%) Case % Case % Case %
30-69 5 16.67 0 0 5 16.67
70-90 11 36.66 3 10.0 14 46.67
>90 10 33.33 1 33.33 11 36.66

Table 2 The relationship between water content of gallstones
and gallstones harbor bacterial DNA

Group Case Water content (%)
Harbor bacterial DNA 26 26.57+10.39
No harbor bacterial DNA 4 19.18+4.88
DISCUSSION

Few previous studies considered therole of bacteria
inthe pathogenesis of cholesterol gallstone asthere
was no direct evidence of bacterial existence,
because of the failure in the bacteria culture from
cholesterol stones. However, the process in
galIbladder gallstone formation may take alonger
time, and the embedded bacteria may be destroyed
or killed. PCR technique has a high sensitivity and
specificity as compared with the bacterial routine
culture. Theoretically, PCR can detect a copy gene
of abacterium or cell. The nested primer approach
increases the specificity as well as sensitivity of

PCRIEI, To prevent artifacts resulting from
contamination, gallbladder stones were collected
and prepared with stern sterilization, control
experiments omitting template DNA were made
inparallel, and pre and post-PCR procedureswere
performed in different rooms. Furthermore,
primers were designed according to bacterial
genes coding for 16S ribosomal RNA. The
structure of these ribosomal RNA genesis highly
specific for different bacteria.

Bacteriacan invadethebiliary tract by ascending
from the duodenum and via the hematogenous
route from the hepatic portal venous blood!.
Many aerobe, facultative aerobe and anaerobe
species such as E.coli, P.vulgaris, B.fragilis,
Clostridium perfringens, can produce (-
glucaronidase that catalyzes the hydrolysis of
bilirubin conjugatesin bile, leading to increased
amounts of unconjugated bilirubin, which
precipitates as calcium bilirubinate stones.
Bacteria could also disturb gallbladder wall
secretion and cause acute or chronicinflammation
with resultant precipitation of bile. Bacteriahave
adhesive properties and can produce glycocal yx
or other matrices within which the pigment or
cholesterol coalesces. Infact, most of cholesterol
gallstones have a pigment nucleus or section. It
seems likely that bacterial infection serves as an
initiating factor or plays other important rolesin
the development of gallstones. Besides most
bacteriathat cause biliary infection can produce
palmitate via a phospholipase, and result in
preci pitation of calcium palmitate. Meanwhile, the
reduction of lecithin in bile leads to a lower
solubility of bilirubin and promotes banding of
bilirubin and cal cium. Bacterial phospholipase, on
the other hand, degrades lecithin which will
reduce the solubility of cholesterol and promote
cholesterol nucleationin bile.

Propionibacterium acnes is a gram-positive
anaerobic rod bacterium which isanormal bacterial
colony usually located on the skin and mucosa. The
role of Propionibacterium acnes in gallstone
formation has not been clarified. Up to the present,
the possible pathogenic mechanisms arel™: (D This
bacterium produces a nonspecific extracellular
lipase that catalyses the total hydrolysis of
triacylglycerolsto freefatty acidsand glycerol and
that is able to use lecithin as a substrate. @
Propionibacterium acens- also produces a
phospholipase C, whichisapromoter of cholesterol
procipitation!®. (3) Propionibacterium can bind to
lipids!”, and the binding is increased as lipid
hydrophobicity increases. This ability may permit
Propionibacterium acnes to bind biliary lipid
vesiclesand degradethemwiththeextracd lular lipolytic
enzymes. The nonspecific lipase is a chemotactic
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agent for neutrophils, and activation of neutrophils
would result in the release of oxygen radicals
capabl eof causing phospholipid perioxidation, which
reduces the stability of mixed micellar systems
containing cholesterol, lecithin, and cholate. @
Propionibacterium acnes has specific affinity for
the cal cium contai ning regions of gallstonesand can
promote calcium salt procipitation. Once the
calcium bilirubinate salt and calcium palmitate salt
were formed, the bacterial colony would secrete
sufficient lipolytic enzymesto promote cholesterol
nucleation.

We found that most cholesterol gallstones harbor
bacterial DNA with the highly sensitive, specific
and reproducible NP-PCR technique. Bacteriaand
their metabolites might play an important rolein
the formation of cholesterol gallstones with
different mechanisms. Obviously, the study
searching for molecular genetic evidence of
bacterial conolization of cholesterol gallstonesis

only a theinitial stage. A lot of work remainsto bedone
beforeit can be decided whether these microorganisms
haveacauseand effect rel ationshipin cholesterol galstone
formation and an infectious etiology can be established.
We are now determining heterologous sequence
collectionswith thedideoxy chaintermination technique.
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Abstract

AIM To observe the effect of octreotide (OT)
and somatostatin (SS) on gallbladder pressure and
myoelectric activity of SO in rabbits.

METHODS Male rabbits fasted for 15h-18h and
anesthetized with urethane. The mean gallbladder
pressure (GP) and myoelectric activity of SO were
simutaneously measured with a frog bladder connected
to a transducer and a pair of copper electrodes.
RESULTS After injection of OT (10 pg/kg, iv),
the GP decreased in 2min and reached the lowest
value in about 60min (P<0.01, n=19), and
completely or partially returned to the normal level
in 120min. The frequency of myoelectric activty
of SO was reduced, even disappeared in 2min (P
<0.01, 7=19) and returned to normal in about
20min. Injection of SS (10 pg/kg, iv) also decreased
GP and myoelectric activity of SO (P<0.01, n=7);
Before and after injection of OT or SS, injection of
CCK-8 (100ng or 200ng) caused similar increase in
myoelectric activity of SO and GP (~>0.05). Before
and after injection of OT, there were no significant
differences in increases of myoelectric activity of
SO and GP caused by electric stimulation of dorsal
motor nucleus of vagus (~>0.05).
CONCLUSION OT and SS decreased GP and
myoelectric activity of SO, demonstrating that
effects of OT were similar to those of SS.
Intravenous injection of OT did not affect the
increase of myoelectric activity of SO and GP
caused by CCK-8 or electric stimulation of dorsal
motor nucleus of vagus.

Department of Physiology, Shangdong Medical University, Jinan
250012, Shandong Province, China.

Zhou Jian Hua, female, born on 1935-09-04 in Ruichang City, Jiangxi
Province, graduated from Shandong Medical College as a postgraduate
in 1960, now a professor of physiology working in Shandong Medical
University, having 27 papers published.2* Project supported by the
Naturual Science Foundation of Shandong Province, No.91C0428.
Correspondenceto Zhou Jian Hua, Department of Physiology, Shandong
Medical University, Jinan 250012, Shandong Province, China.?a

Tel. +86i0531j22941907%

Received 1998-01-12

INTRODUCTION

Octreotide (OT) isan 8 amino acids synthetic analog
of somatostatin (SS). Treatment with OT in
acromegaly is effective but leads to gallstone
formation. OT injectionsinhibit gallbladder contraction
in acromegalic patients™? and normal subjectst®,
stimul ating human sphincter of Oddi (SO) activity!,
which may impair bile evacuation. However, studies
of SS, especially effect of OT on motor function of
biliary systemin animalsare scarceand controversial.
The aim of this study was to observe the effects of
OT and SS on gallbladder pressure (GP) and
myoel ectric activity of SO inrabbits.

MATERIALS AND METHODS

Preparation of animals

Thirty-eight malerabhbits, weighing 2kg-2.5kgwereused.
They werefasted for 15h-18h with freeintake of water
and then anesthetized with urethane (1.0g/kg, iv). A
cannulawas inserted into trachea and the unilateral
femoral artery was cathered for the blood pressure
measurement.

Measurement of GP and myoelectric activity of SO
A frog bladder perfused with saline was placed into
the gallbladder and connected to atransducer (TP-
200T). A pair of copper electrodes was inserted
into subsera of SO. Blood pressure, GP and
myoelectric signals of SO were simutaneously
measured by a polygrapher (RM-6000, NIHON
K HODEN).

Administration of drugs

OT, cholecystokinin octapeptide (CCK-8) and SSwere
injected through ear vein. SSand CCK -8 were products
of Sigma Chemical Company (St. Louis, U.S.A.) and
PennisulaL aboratories(Belmont, U.S.A.) respectively.
OT was produced by the Sandoz Pharm Ltd (Besel,
Switzerland).

Electric stimulation of dorsal motor nucleus of
vagus (DMV)

The animal’s head was fixed in a sterotaxic
instrument (I-C model, Jiang Wan, China) A wire
electrode wasinserted into DMV for stimulation (0.
2mA, 10Hz, 0.5ms duration, 1min) according to
Messen’'s method. An indifferent electrode was
placed on the skin tissure of skull.
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Statistical analysis

The constant mean GP of each animal was taken as
control level (i.e., basic GP served as OkPain place
of the real value) and the frequency of myoelectric
activity of SO was considered as normal value. The
percentage of frequency changes=(effect value-
normal value) + normal valuex100%. All valueswere
expressed as xts,. Experimental data were treated
statistically by Student’ st tegt.

RESULTS

Effect of intravenous injection of OT on GP
Intravenous injection of OT caused dose-
dependent decrease of GP. After injection of OT
(10 pg/kg, iv), the GP decreased in 2min (-0.
142kPa+0.029kPa, P<0.01) and reached the
lowest valuein 60min (-0.257kPat+0.065kPa, P<0.
01), and completely or partially returned to the
normal level in 120min. Small dose of OT (5 ug/
kg, iv), also decreased GP (P<0.01) but the effect
was slight. No change in GP was found after
injection of 1ml of 0.9% saline (P>0.05). The
differences were significant (P<0.01) (Figure 1,
Table 1) between the two groups of OT.

Effect of intravenous injection of OT on
myoelectric activity of SO
After injection of OT (10 pg/kg, iv), the frequency

Table 1 Effect of OT and SS on gallbladder pressure

of myoelectric activity of SO was reduced, even
disappeared in 2min (-83.1%+8.0%, P<0.01) and
returned to normal in about 20min. At thedose of 5
ug/kg of OT, frequency of myoelectric activity of
SO also decreased (-54%+6.1%, P<0.01). In
contrast to OT 10 pg/kg group, the effect is weak
(P<0.05). Injection of the same volume of 0.9%
salineinfluenced neither GP nor myoel ectric activity
of SO (Figures 1, 2, Table2).

Effect of iv injection of SS on GP and myoelectric
activity of SO

After injection of SS(10 pg/kg, iv) in 7 rabbits, GPand
myoelectric activity of SO were decreased. These
changesweresimilar tothosein OT (P>0.05) (Figure 3,
Tables1, 2).

Effect of iv OT and SS on changes in GP and
myoelectric activity of SO caused by CCK-8
Ten minutes before and 15 minutes after injection
of OT (10 pg/kg, iv), and CCK-8 (100ng) there was
amarked increase in GP and myoelectric activity
of SO. Before and after injection of SS (10 pg/kg),
and CCK-8 (200ng) greatly increased GP and
myoel ectric activity of SO. These responses to
CCK-8 showed no significant differences between
pre- and post-injection of OT or SS (P>0.05),
(Figure 4, Table3).

Changes in gallbladder pressure (basic pressure=0kPa)

Groups n
2 10 20 40 60 80 100 120min
NS 5 -0.024 -0.000 -0.013 -0.013 -0.010 -0.010 -0.012 -0.020
+0.020 +0.024 +0.024 +0.032 +0.024 +0.024 +0.024 +0.040
oT 6 -0.0742 -0.097° -0.068 -0.135 -0.101 -0.120 -0.068 -0.052
(5 pg/kg) +0.012 +0.023 +0.024 +0.050 +0.062 +0.052 +0.038 +0.031
OoT2 19 -0.142%¢ -0.196" -0.1842 -0.1542 -0.2572 -0.145 -0.104 -0.040
(10 pg/kg) +0.020 +0.052 +0.034 +0.052 +0.065 +0.048 +0.036 +0.042
SS(10 pg/kg) 7 -0.1430 -0.1222 -0.071 -0.021 0.029
+0.034 +0.037 +0.021 +0.036 +0.028
3P<0.05, °P<0.01 vs NS group; °P<0.05, “P<0.01, vs group 1 OT.
Table 2 Effect of OT and SS on frequency of myoelectric activity of SO
Changes in frequency of myoelectric activity of SO (%)
Groups n
2 10 20 40 60 80 100 120min
NS 5 -8.0 -4.0 -2.0 0.0 4.0 -3.0 -1.0 -2.0
+8.2 +6.5 +5.0 +11.0 +6.0 +6.0 +8.2 +5.0
OoT1 6 -51.4° -42.32 -18.5 -5.0 -4.0 5.0 -2.0 4.0
(5 pg/kg) +6.1 +11.9 +9.0 +10.0 +6.0 +6.5 +4.5 +5.3
OoT2 19 -83.10d -65.02 -21.5 5.0 3.5 -4.0 -4.0 -3.5
(10 pg/kg) +8.0 +11.3 +9.3 +6.2 +9.1 +7.0 +5.0 +8.5
SS 7 -86.7° -78.5% -48.9 -10.0 7.0
(10 pg/kg) +11.0 +14.0 +14.0 +18.8 +9.0

3P<0.05, °P<0.01 vs NS group; °P<0.05, “P<0.01, vs OT 1 group.
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Table 3 Comparision of effects of iv CCK-8 and electric stimulation of DMV on gallbladder pressure and myoelectric activity of
SO after

Changes of frequency of
myoelectric activity of SO (%)

Changes in gallbladder
pressure (basic pressure = OkPa)

Group n
Before After Before After
DMV OT 10 283.8+69.6 285.8+75.8 0.128+0.046 0.123+0.031
CCK-8 (100ng) OT 12 346.8+79.2 275.8+37.7 0.363+0.113 0.321+0.112
CCK-8(200ng) SS 4 485.8+78.9 426.4159.0 1.795+0.468 1.955+0.340
Before, before injection of TO or SS; After, after injection of OT or SS.
Effects of iv OT on changes of GP and
m_yoele_ctric activity of SO caused by electric smee lorﬁm?anI 16. 0kPa
stimulation of DMV P 6.0
Ten minutesbeforeand after injectionof OT (10 ugrkg,  M& - | 1.5kPa
iv), dectricstimulationof DMV incressed GP, frequency | MESO >3
. . « . .amy
and amplitude of myoel ectric activity of SO, theeffects A‘”' it _ UM L 10.3:
being similar (P>0.05), (Table3). _ NSt ml iv .
MBP 20° 40° 60" 16.0kPa
e I U — 16.0
MBP 10mm/min 30" 17 QP MGP 1 1. 5kP;
MGP 7.0 " ‘MESO T X
__.__'(l).nga sporefetiitey et by rpetb] 0. 3my

MESO ’ v
Pttt deon it 0. 3my B SST ml(10pg/kg)iv
A normal saline 1 ml iv
MBP _ 10mm/min 30' 60  120° 17.0kp
MGP |7. 0

—] 1. 8kPa . . .
MESO 0.8 Figure 3 Effect of iv SS on gallbladder pressure and myoelectric
-yt ey, St it tHerd-wel 0. 3my activity of SO. A, injection of normal saline; B, injection of SS;

t

B Octreotide 1 ml (10pg/kg)iv

Figure 1 Effect of iv octreotide on gallbladder pressure and
myoelectric activity of SO. A, injection of normal saline; B, injection
of OT; MBP, mean blood pressure; MGP, mean gallbladder pressure;
MESO, myoelectric activity of SO. 1, intravenous injection mark.

10mm / secon
T L + + v ¥ ‘% 0.3mv

3!
] 0. 3mv

71
— us . 1 —r———p———t~—]0. 3mv
A after NS iv

LI i min ik T e T e Ao o e St TR B B O L. 2 !

-1 1 / d
St N e L2010, B
ll
H-__—_——AV“.J‘_-_\,-_—,——.‘O. Iy
3 |
e {0, 3mv
7 A |

! * 10. 3mv
20°

dd

Al T * 1

A3l S +0. 3mv
B after octreotide iv

Figure 2 Effect of octreotide on myoelectric activity of SO. A,
injection of normal saline; B, injection of OT (10 pug/kg, iv)

MBP, mean blood pressure; MGP, mean gallbladder pressure;
MESO, myoelectric activity of SO; 1, iv injection mark.

T~ T+ e T T T T T

MBP A B IOmm/m.ml 17. 0kPa

7.0
MGP
e et utar it e |IB.0KPe
0.8
M%ﬁw«m '—'—'—v——'%{—o—-—-—w—.—,l(], Smv

1
CCK - 8(100ng)iv CCK - 8(100ng) iv

Figure 4 Effect of iv CCK-8 on gallbladder pressure and myoelectric
activity of SO after injection of octreotide. A, before injection of
OT; B, After injection of OT.

DISCUSSION

Several studiesof SSeffect on biliary motility have
been reported but the results are different. SS has
no effect on contraction of gallbladder smooth
muscle stripsin guineapigs, dogs® and rabbits®,
but inhibits gallbladder motility in human!” and
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dogs® invivo. SS has been reported to either stimulate
or inhibit the SO of dogg®9. In the present study, SS
decreased both GPand myoel ectric activity of SO. The
latter response was similar to theinhibitory SS effect
on SO in rabbits reported before'®. OT, along-acting
analog of SS, has been found to inhibit human
gallbladder motility and to stimulate SO contraction
which may impair bile evacuation with a risk of
gallstoneformation*24. Theanimal experiment of OT
effect was only conducted on prairie dogs in which
OT decreased the motility index of SO, but did not
affect the galIbladder pressurel*¥. In the present study,
OT decreased GP and myoelectric activity of SO in
rabbits. These results were consistent with those of
SS, demondtrating that inhibitory effect of OT issimilar
to that of SS. The diverse effects of SS and OT on
motility of SO and gallbladder may beexplained by the
speciesdifference.

Themotility of galbladder and SO isregulated by
both autonomic nervoussystem andintestinal hormones.
CCK isanimportant hormonefor mediating motility of
biliary tract. In the experiments on dogs, SSinhibits
contraction of gallbladder stripsinduced by electric
stimulationand decreased GPby CCK -8invivo probably
through suppressing Ach release by the intrinsic
cholinergic neurons, but does not affect contraction of
galblader stripsintiated by Ach or CCKE. Intravenous
injection of SSinhibits contraction of human gallblader
in responseto CCK!. In our study, injection of CCK-8
markedly raised GP and increased myoel el ctric activity
of SO in rabbits. After injection of OT or SS, and
CCK-8 resulted in increases of GP and myoelectric
activity of SO, indicating that SSand OT do not affect
the stimulatory effect of CCK-8 on gallbladder and
SO. It isreported that electric stimulation of DMV
raises GP and increases myoelectric activity of SO
through a cholinergic mechanism of vagal nerve. In
this study, before and after injection of OT, electric

stimulation of DMV caused similar increasesin GPand
myoel ectric activity of SO. Theseresultsimply that OT
did not inhibit theincreasein motility of gallbladder and
SO caused by DMV stimulation. The mechanisms of
OT effect on motor function of biliary tract require
furtherinvestigations.

In conclusion, OT and SS decrease GP and
myoelectric activity of SO, demonstrating that the
inhibitory effect of OT issimilar tothat of SSinrabbits.
Before and after injection of OT and SS, and CCK-8
injectionor dectricstimulationof DMV smilarincreases
are caused in GP and myoelectric activity of SO,
suggesting that OT and SSdo not affect theincreasesin
motility of gallbladder and SO caused by CCK-8 and
electricstimulation of DMV.
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Abstract

AIM To investigate the potential role of intestinal
microflora barrier in the pathogenesis of pancreatic
infection.

METHODS Fifteen dogs were colonized with a
strain of £.coliIM109 bearing ampicillin resistance
plasmid PUC18. The animals were divided into two
groups. In experimental group (n=8), acute
necrotizing pancreatitis (ANP) was induced by
injection of 0.5 ml/kg of sodium tarocholate with
3000U/kg trypsin into the pancreatic duct. The
control group (/7=7) underwent laparotomy only.
All animals were sacrificed 7 days later. Mucosal
and luminal microflora of intestine were analyzed
quantitatively, and various organs were harvested
for culturing, blood samples were obtained for
determination of serum amylase activities and
plasma lipopolysaccharide (LPS) concentrations.
RESULTS In the experimental group, the number
of E.coliin the intestine was much higher than those
of the controls, while bifidobacterium and lactobacillus
were decreased significantly (Jejunum, 1.75+£0.95 vs
2.35+0.79, P<0.05; 1.13+0.8 vs 1.83+0.64, P<0.
05; ileum, 2.89+0.86 vs3.87+1.05, P<0.05; 1.78+0.
79 vs3.79+1.11, P<0.01;cecum, 2.70+0.88 vs4.
89+0.87, P<001; 2.81+0.73 vs 3.24+0.84, P<0.05.
Content of Cecum, 3.06+0.87 vs5.15+1.44, P<O0.
01; 2.67+0.61 v54.25+0.81, P<M0.01), resulting in
reversal of bifido-bacterium/E£.col/i ratio as
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compared with the control group (jejunum,0.51+0.
76 vs 1.23+0.53, P<0.05; ileum, 0.62+0.68 vs
1.1620.32, P<0.05; cecum,0.46+0.44 vs 1.03+0.
64, P<0.05). In addition, intestinal bacteria were
isolated from organs of all animals in the
experimental group, and JM109 was also detected
in most cases. Positive blood culture was 75.0%
and 62.5% on day 1 and 2 after induction of
ANP, respectively, but no bacterium was found
in the controls. As compared with the control
group, blood LPS levels and serum amylase
activities increased 1-3 times and 3-8 times
respectively.

CONCLUSION Microecological disturbance
could occur in ANP, and overgrowth of intestinal
gram-negative bacteria may lead to translocation
to the pancreas and other organs, becoming
the source of pancreatic and peripancreatic
infection.

INTRODUCTION

Secondary pancreatic and peripancreatic infection
is a common severe complication in acute
necrotizing pancreatitis (ANP) and responsiblefor
80% of death dueto thisdisease. The pathogenesis
of pancreatic infection has not been clear
completely. Pathogens isolated from infected
pancreasweresimilar with commonintestinal flora,
providing indirect evidence of gut origin of
pancreatic infection.

Themicroecologicd disturbances of intestine might
play an important role in the development of
pancreatic infection following ANP. The purpose of
thisstudy wasto determineif indigenousentericflora
were aprimary source of pancreatic infection, and
to reveal the relationship between enteric
microecol ogic dysbiosisand bacterial translocation
in ANPindogs.

MATERIALS AND METHODS

Adult mongrel dogs weighing 13kg to 18kg were
observed for at least 1 week, prior to the
experiment, stools were cultured with eosin
methylene blue agar containing ampicillin (100ng/
L). Animals without resistant bacteria in stool
culture entered the experiment and received
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200001U gentamicin orally for 2 daysto suppress
theindigenousenteric flora. E.coli IM 109 bearing
ampicillin-resistance plasmid PUC18
(approximately 109 colony-forming units)
administered with food. For the rest of the
experiment, drinking water was supplemented with
100ng/L ampicillin. Stool samples were cultured
with eosin methylene blue agar (supplemented with
100ng/L ampicillin), Colonization was considered
established when culture was positive for 3
successive days. Fifteen dogswere then randomly
divided into two groups: ANP group (n=8) and
control group (n=7), and laparotomy was
performed under general anesthesia (i.v.
thiopental sodium). In ANP group, pancreatitiswas
induced by injection of 0.5 ml/kg sodium
taurocholate with 3 0001U/kg trypsin into the
pancreatic duct under pressure of 7.8kPa. The
dogsinthecontrol group received laparotomy only.

Before the operation and on days 1, 2, 4 and 7
postoperatively, blood samples were obtained for
determination of serum amylase activities (iodium-
starch method) and plasma LPS concentrations
(LAL test), and blood was cultured for aerobic
and anaerobic bacteria on each postoperative day.
All dogswerekilled onthe 7th day after operation.
Under strict aseptic conditions, specimens of
tissuesfrom mesentericlymph nodes (MLN), liver,
pancreas, spleen, kidney and lung were harvested,
weighed, and homogenized. Ten pul of each
homogenate was cultured for aerobic and
anaerobic bacteria. All bacteria isolated from
organs were cultured in luria-bertani (LB)
supplemented with 100ng/L ampicillinfor 24 hours.
Positivegermswereinitially identified asresistant
bacteria. Final identification of those strains was
accomplished by confirming the presence of
plasmid PUC18. Plasmid DNA was purified by an
alkaline lysis method and subjected to restriction
digestion with endonuclease EcoR1 (SigmaCorp.)
in 37°C water for 1 hour. Ten pl DNA fragments
were separated by electrophoresis through
horizontal 0.8% agarose gel, stained with ethidum
bromide and photographed under ultraviolet lamp
in 590nm.

Jejunum, cecum, ileum and content of cecum were
harvested, weighed and homogenized in 5ml
physiological saline. Homogenate (0.5ml) wasserialy
diluted (10 times), and 10 ul dilution was plated on
selective mediafor E.coli, enterococci, bacteroids,
bifidobacteria and lactobacilli, respectively, and
incubated at 37°C for 24-48 hours, aerobically or
anaerobically for 48 hours, positive specimenswere
subcultured and the bacteriaidentified by standard
procedures.

Sections of cecum and pancreas were stained
with hematoxylin and eosin and examined under

light microscopy.

Datawere analyed by Student’ st test, and results
were expressed as xts. Differences were considered
significant when P<0.05).

RESULTS

Acute necrotizing pancreatitis

Laboratory tests showed significant
hyperamylasemia on days 1, 2, 4 and 7 after
operation in dogs with pancreatitis (Table 1).
The pancreasin ANP group appeared enlarged
and swollen with visible grey or black areas.
Histologic examination revealed severe
hemorrhagic necrotizing pancreatitis (Figure
1).?In the control group, no abnormalities were
found both macroscopically and histologically
(Figure2).

Intestinal morphology

Ceca mucosa were severely damaged in dogs with
pancreatitis. The surface epithelium was denuded on
the top of the villi, and there was an extensive
neutrophilic granulocyte infiltration of the lamina
propria. No pathologic changes were noticed in the
controls.

Figure 1 Light micrography showing severe hemorrhage in pancreas
of ANP. HEx100
Figure 2 Light micrography of a normal pancreas. HEx100
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Intestinal microflora

The population levels of E.coli in the mucosa of
jelunum, ileum, cecum and in the cecal content were
increased significantly in ANP dogs on day 7
postoperatively (P<0.05 or P<0.01, Table 2), while
bifidobacteriaandlactobacilli weredecreasedobvioudly.
Theratio of bifidobacterium/E.coli (B/E) wasreversed
(P<0.05, Table 3).

Bacterial translocation

Blood and tissue cultures were negative
except for 2 episodes of bacterial
translocation to MLN in the control group and
were positive in the ANP group, bacterial
translocation was found in MLN (100%),

Table 1 Activity of plasma amylase (U/L)

pancreas (87.5%), liver (87.5%), lung (75%),
kidney (75%) and spleen (50%). The
isolation rate of E.coli JIM109 was 75% in
pancreas, 50% in the liver and lung. Blood
positive cultures were seen mainly on the
first (75%) and second (62.5%)
postoperative day, and JM 109 was found in
more than 60% of cases.

LPS concentration

The LPS concentrations in ANP group were
elevated significantly as compared with those of
the control group in each postoperative day (P<O0.
05 or P<0.01, Table4).

Group Preoperation dl d2 d4 d7
Control 796.61+£82.41 816.56+57.82 787.26x78.66 807.68+89.56 778.59+80.95
ANP 825.50+£82.94 7363.25+1383.26° 7060.75+1135.65° 4590.25+1312.44> 2783.75+893.42°

®P<0.01, compared with the control group.

Table 2 Population levels of mucosal and luminal flora (CFUlogn/g, Xs)

Content Group E.coli Enterococcus Bacteroid Bifidobacterium Lactobacillus

Jejunum Control 1.91+0.49 1.69+0.79 2.23%£0.92 2.35+0.79 1.83+0.64
ANP 3.42+0.93° o° 3.75+0.772 1.75+0.952 1.13+0.80

lleum Control 3.51+0.84 2.05+0.44 3.61+1.06 3.87£1.05 3.79+1.11
ANP 5.80+1.27° 1.17+0.95% 4.35+0.98° 2.89+0.862 1.78+0.79b

Cecum Control 4.74+0.93 2.61+0.77 3.54£0.99 4.89+0.87 3.24+0.84
ANP 5.88+1.18° 1.27+1.042 4.01+1.10 2.70+0.88° 2.81+0.73a

Content Control 4.86+0.64 3.50+0.85 4.81+0.95 5.15+1.44 4.25+0.81

of cecum ANP 7.43£1.19° 2.27+£1.492 4.72+1.13 3.06+0.89° 2.67+0.61b

3P<0.05, "P<0.01 compared with the control group.

Table 3 Ratio of bifidobacterium/E.coli (B/E) the same strains.

Group Jejunum lleum Cerum

Control 1.23+0.53 1.16+0.82 1.03+0.64 DISCUSSION . . .

ANP 0.51+0.762 0.62+0.682 0.16+0.442 Numerous studies have reveal ed that intestinal

2P<0.05 compared with the control group.

Table 4 Changes of plasma LPS (Eu/ml)

Group dl1 d2 d4a d7

Control 0.068+0.005 0.074+0.008
ANP 0.217+0.085" 0.346+0.127°

0.064+0.009 0.066+0.007
0.268+0.054° 0.107+0.0642

3P<0.05, °P<0.01, compared with the control group.

Plasmid DNA analysis

The strain of ampicillin-resistant E.coli was
isolatedinall dogswith pancreatitis. All ampicillin-
resistant E.coli isolated from different organs had
identical antibiogramsand contained plasmid DNA
that appeared identical as shown by plasmid
electrophoresis profile, indcating that they were

microecologic dystiosis may |lead to decreased
colonization resistance of the gut, which plays an
important role in the pathogenesis of
enterogenousinfection. Runkel found that gram-
negative germs overgrew in cecal mucosa 24-48
hours after onset of pancreatitis, suggesting that
microecological disturbance of intestine was an
important factor for sepsisfollowing pancreatitis
[81, Kazantsev used plasmid labeled E.coli
(kanamycin-resistant) to confirm that intestinal
bacteria could translocate to pancreas in
pancreatitis, but he could not explain the
relationship between bacterial translocation and
enteric microecologic dysbiosig”.

The present study showed that the enteric
microecologic disturbance did take place following
pancreatitis. The population levels of E.coli were
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increased significantly, while the bifidobacteria and
lactobacilli were decreased obviously. So the main
manifestation of the disturbance of enteric florawere
overgrowth of opportuni stic pathogensincluding aerobic
bacteria and facultative anaerobes, and reduction of
anaerobic bacteriasuch asbifidobacteriaand | actobacilli,
asreported earlier by Gianotti® et al. Blood and organ
culture further showed that bacteria translocated to
organsand blood in al anima swith pancredtitis, and to
pancreas in 87.5% of cases, 75% of them were E.coli
JM109 colonized previoudly in the gut. These results
provided substantia evidencethat thegut wastheprimary
source of pancreatic infection, and the trand ocation of
the enteric overgrowing gramnegative germsinthe gut,
were the main pathogens of pancreatic infection.

The enteric microecologic dyshiosisfollowing
ANP might be explained by the overgrowth of
gramnegative germs (mainly E.coli) and their
inhibitory effect on the growth of dominant
bacteriain gut such as bifidobacteria, resultingin
the decreased colonization resistance and the
immunity of host. This disturbance might lead to
colonization of potential opportunistic pathogens
and increase the chance of bacterial translocation.
Theintestinal epitheliumwasalso injured by enteric
ischemiaand ischemia-reperfusionin ANP. In such

circumstances, enteric bacteria which attached to and
colonized on the surface of intestinal epithelium, could
penetrate the mucosal barrier and trandocateto MLN,
other organs and blood, and caused infection in the
pancreaswhich was serioudly damaged by inflamation,
hemorrhageand necrosis. Theovergrowth of E.coli may
asoproducealargeamount of L PS, becoming thesource
of endotoxemiafollowing pancrestitis.

In conclusion, our data demonstrated that the
enteric microecologic dysbiosis played an important
role in the pathogenesis of infection complicating
ANP. Taking effective measures to reduce the
microecological disturbance and to protect the gut
barrier function should be an important principleto
prevent infection secondary to acute necrotizing
pancreatitis.
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Abstract

AIM To study the effect of Helicobacter pylori
(H. pylori) infection on gastric epithelial proliferation
in the progression from normal mucosa to gastric
carcinoma.

METHODS Gastric biopsy specimens from normal
controls (n=11), superficial gastritis (n=32),
atrophic gastritis with intestinal metaplasia (7=83),
dysplasia (7=25) and gastric carcinoma (7=10)
were studied by immunohistochemical stianing of
proliferating cell nuclear antigen (PCNA).
RESULTS The gastric epithelial proliferation,
expressed as PCNA labeling index (LI)%, was
progressively increased in successive stages from
normal mucosa to gastric carcinoma regardless of
H. pylori status. There was significant difference
in PCNA LI% among all groups (P<0.01). The
analysis pursuing the effect of H. pylori infection
on gastric epithelial proliferation in the progression
from normal mucosa to gastriccarcinoma showed
that in superficial gastritis and mild atrophic gastritis
groups, PCNA LI% in H. pylori positive patients
were 13.14+1.6 and 19.68+2.22 respectively,
significantly higher than 6.95+0.78 and 11.34+1.
89 in H. pylori negative patients (P<0.01); but
there was no such difference in other groups (P>
0.05).

CONCLUSION H. pylori infection causes
increased gastric epithelial proliferation in the stages
of superficial and mild atrophic gastritis and may
play a part in triggering gastric carcinogenesis.
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INTRODUCTION

Gastric carcinomais one of the leading causes of
malignancy-related death in China, and its etiol ogy
has not been fully elucidated. The epidemiological
and histopathological studies have shown that
Helicobacter pylori (H. pylori) infectionis closely
associated with gastric carcinogenesis!?®l.
However, the mechanism and the stages in which
H. pylori participates in the process of gastric
carcinogenesis are largely unknown. An increase
in epithelial cell proliferation is one of the earliest
mucosa changes in the development of gastric
cancer, and may serve as arisk indicator for itl67,
The proliferation nuclear cell antigen (PCNA)
expression is areliable marker for evaluation of
cell proliferation®®, |n this study, we used PCNA
as a marker to investigate the effect of H. pylori
infection on gastric epithelial proliferation in the
progression from normal mucosa to gastric
carcinoma.

MATERIALS AND METHODS

Subjects

Archival gastric biopsy specimens used in this study
were randomly selected from those kept in the
pathological department of Shanghai Institute of
Digestive Diseases between January and December
1996. The specimens were taken from 161 subjects,
and the diagnosi s was made based on the endoscopic
and histological findings. Subjects were assigned to
one of the following five study groups according to
the histological diagnosis: Group 1, normal gastric
mucosa, H. pylori negative; group 2, chronic
superficia gastritis; group 3, chronic atrophic gastrits
with intestinal metaplasia; group 4, dysplasia; and
group 5, gastric carcinoma (intestinal type). The
atrophy and intestinal metaplasiain gastric mucosa
weregraded asmild, moderate and severerespectively
according to the criteria proposed in Sydney system,
and scored 1, 2 and 3. Atrophic gastritiswas usually
accompanied by intestinal metaplasia, so the scores
of atrophy and intestinal metaplasiain each patient
were added up, and then further classified asmild for
total score equal or lessthan 2, moderate for scores
3-4, and severe for scores more than 4. The patients
with chronic gastritis accompanied by dysplasia all
belonged to group 4.
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PCNA staining

PCNA staining of antral biopsy specimens was
performed using immunohistochemial ABC method.
Briefly, PCNA staining was proceeded, after
deparaffinizing in xylene, clearing in ethanol,
rehydrating through graded ethanol and washing in
PBS. Endogenous peroxidase was blocked by 0.3%
H202, and then washed slightly in PBS. The sections
were preincubated with diluted normal goat serum,
and then incubated with anti-PCNA antibody (PC10,
mouse anti-human, DAKO Company) diluted 1:80
at 4°C overnight. After draining, the sections were
incubated with abiotinylated anti-mouse 1gG diluted
1:50 for 60min, then incubated with ABC working
solution for 30min according to manufaturer’s
instruction (Sino-American Biotechnology
Company). After another washing, the sectionswere
incubated with 3-3’diaminobenzidine
tetrahydrochloride(DAB) solutionunder microscopic
monitoring, and then counterstained with
hematoxylin. The stained PCNA positive tissue
(gastric polyp) sections served as positive controls.
A negative control, where primary antibody was
replaced by PBS, was also stained parallelly.

Analysis of gastric epithelial proliferative activity
PCNA positive cellswere counted only inwell oriented
sectionswithvisibleentriregastric pits. A mean number
of 10 pits were examined for each specimen, and
greater than 500 cells were analysed. Labeling index
per cent (L1%) was measured by counting the
percentage of the number of PCNA positive cells of
thetotal number of cells.

Identification of H. pylori infection

H. pylori was detected under microscopy on the
histological sections stained with amodified Giemsa
stainingmethod.

Statistical analysis

L1% was compare among groups, and the significance
was anaysed using Student’ t test for unpaired data, P
values less than 0.05 were considered statistically
significant.

RESULTS

Table 1 shows the demographic profileand H. pylori
statusin 161 subjects. Figure 1 shows PCNA L1%in
the study groupsregardlessof H. pylori status. PCNA
L1% in normal gastric mucosa, superficial gatritis,
atrophic gastritis, dysplasia and gastric carcinoma
group was 6.31+1.67 (x+s), 10.04+1.32, 17.11+2.55,
32.461+4.16 and 46.05+4.63, respectively. PCNA L1%
was progressively increased from normal mucosato
gastric carcinoma, and there was significant
difference between the

groups(P<0.01).

Table 1 The demographic profile and H. pylori status in 161
subjects

Study No. of Femal/ Average No.of Hp No. of Hp
groups patients  male ages(yrs) positive negative
Normal gastric mucosa 11 2/9 445 0 11
Superficial gastritis 32 10/22 436 16 16
Atrophic gastritis

Mild 32 11721 421 16 16
Moderate 26 11715 51.0 15 11
Severe 25 8/17 56.1 10 15
Dysplasia 25 7/18 53.2 13 12
Gastric Carcinoma 10 377 66.2 5 5

Figure 2 shows the PCNA L1% in the groups
associated with H. pylori status. Atrophic
gastritis group was further classified into mild,
moderate and severe subgroups based on the
scores of atrophy and intestinal metaplasia. In
superficial gastritis and mild atrophic gastritis
groups, PCNA LI% in H. pylori positive
patients was 13.14+1.6 and 19.68+2.22
respectively, significantly higher than 6.95+0.78
and 11.34+1.89 in H. pylori negative patients
(P<0.01); but there was no such difference in
other groups (P>0.05).
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Figure 1 PCNA LI% in thestudy groups from normal gastric
mucosa to gastric carcinoma regardless of H. pylori status.
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DISCUSSION

Theetiology of gastric carcinomahas not been fully
elucidated. In 1988, Corred’® proposed a human
model of gastric carcinogenesis based on the
epidemiological, pathological and clinical findings.
He postul ated that gastric cancer devel ops through
a complex sequence of events from normal to
superficial gastritis, atrophic gastritis, intestinal
metaplasia, dysplasiaand finally to intestinal type
gastric carcinoma, and that the chronic gastritisin
thefirst step in the progression to malignancy. This
postulation was proved correct later by several
studies***2,

H. pylori isthe primary etiological cause of chronic
gastritigd™®™l and is associated with asixfold increased
risk of gastric carcinoma?. Long-term studies of H.
pylori infection have provided evidenceof aprogression
from H. pylori gastritisto atrophic gastritis, intestinal
metaplasia, and dysplasia. H. pylori hasbeen listed by
the WHO asclass 1 carcinogen for gastric cancer. But
the exact mechanisms that H. pylori participatesin
gastric carcinogenesis are not clear.

Excessive cell proliferation increases the chance
of spontaneous error of DNA replication, and
potentiates the action of any carcinogen targetting
DNA, and therby enhences the risk of neoplastic
transformation of cells!*®. The assessment of
epithelial cell proliferation as an indicator of risk
has been validated in gastric carcinoma, even before
H. pylori was found to be associated with chronic
gastritisi®. Several recent studies have shown that
H. pylori infection can promote gastric epithelial
proliferation!*®'” so that H. pylori infection links
to increased risks of gastric carcinogenesis. But
few studies have pursued the effect of H. pylori
infection on gastric epithelial proliferation in the
progression from normal mucosa to gastric
carcinomal®,

Our results showed that gedtric epithdid proliferative
activity expressedasPCNA L1%increased progressively
from normal mucosato superficia gastritis, atrophic
gadtritis, dysplasiaand gastric carcinoma, suggesting that
increased gadtricepithelid proliferationisassociated with
gastric precancerous changes and gastric cancer, and
can be used as an indicator for evaluating the risk of
gastric carcinogenesis.

The analysis of the effect of H. pylori infection
on gastric epithelia proliferation in progression from
normal mucosato gastric carcinomaindicated that the
increaseingastric epitheial proliferation associated with
H. pylori infection was only seenin superficial gagtritis
and mild atrophic gastritis, and in other groups, there

was no significant differencein PCNA LI1% between
H. pylori positive and negative patients. The results
suggested that H. pylori infection causes increased
gadtric epithelia proliferation primarily in the stages of
superficid and mild atrophic gadtritis, andit may not have
so strong influence in the late stages of gastric
carcinogenesis. There, H. pylori infection may bethe
precipitating factor in triggering gastric carcinogenes's.

Once H. pylori gastritis develops to the stage of
gastric atrophy, the gastric acid secretion will decrease
markedly, leading to changesin gastric bacteria flora,
and subsequently promoted the endogenous formation
of carcinogenic N-nitrosocompounds'®*?!, and gastric
epithelid proliferation. Thismay explainwhy H. pylori
infection haslesseffect on gastric epithelia proliferation
inlate stages of gastric carcinogenesis.
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Abstract

AIM To detect antibodies against Helicobacter
pylori spiral and coccoid antigens in human sera.
METHODS Blood samples were collected from
278 patients with gastric diseases. A 3-day-old
culture of H. pylori on chocolate blood agar was
used to providespiral form. ‘Synchronous’
coccoids were cultured in (BHY) (brain heart
infusion supplemented with 10% horse serum
and 0.4% yeast extract) medium in a
chemostat. Antigens from spiral and coccoid
form were prepared using acid glycine
extraction. Enzyme-linked immunosorbent
assay (ELISA) was performed to detect serum
IgG antibodies against spiral and coccoid forms
of H. pylori.

RESULTS Seroprevalence of H. pyloriinfection
was higher in patients with gastric ulcer (79%)
and gastric cancer (83%) than those with non-
ulcer dyspepsia (NUD)(44%) and other
diseases (45%) (P<0.05). IgG antibodies
against spiral and coccoid antigens were
detected in 50.7% (141/278) and 49.6%
(138/278), respectively.

CONCLUSION The spiral and coccoid forms of
H. pylori coexist in patients infected with the
bacterium.
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INTRODUCTION

It was reported that Helicobacter pylori can
convert to coccoid form from spiral form in vitro
after prolonged incubation!® or under antibiotic stress
(21, By histological examination, Chan et al® and
Janas et al' observed two morphological forms of
the bacteriain H. pylori-positive gastric specimens.
The dimorphism of H. pylori has stimulated
researchers to investigate whether coccoid form of
H. pylori isviable and pathogenic™>®. Coccoid form
likeitsspiral form has similar proteins except that a
high-molecular-mass antigenic fraction (>94kDa),
absent in spiral forms, was detected during coccoid
conversion!® and that a smaller number of
immunoreactive bands were recognized in the
coccoid antigens compared with the spiral antigens
1. In this study, we used EL I SA technique to detect
immune response of 1gG to spiral and coccoid
antigens.

MATERIALS AND METHODS

Serum specimens

Blood sampleswere collected from 278 patientswith
gastric disordersat the National University Hospital,
Singapore. Informed consent was obtained from all
the patients. After collection, blood specimenswere
allowed to clot at room temperature for 36mins-
60mins. The serawere removed from the clot and
any remaining insoluble material removed by
centrifugation at 2000xgfor 10minat 4°C . Serawere
stored at -20°C until use.

Antigen preparation

A local H. pylori strain V2 isolated from a patient
with non-ulcer dyspepsia was used. A 3-day-old
cultureof H. pylori on chocolate blood agar was used
to providespiral form. * Synchronous' coccoidswere
cultured in BHY (brain heart infusion supplemented
with 10% horse serum and 0.4% yeast extract)
medium in a chemostat. Antigens from spiral and
coccoid form were prepared according to amodified
method of Goodwin et all” as described by
Vijayakumari et al®.

Enzyme-linked immunosorbent assay (ELISA)

ELISA was performed according to the method
described previously®. Briefly, flat-bottomed
microtitre plates (Nunc) were coated with acid
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glycine extract antigens of H. pylori. The
sera tested were diluted at 1:100. Each
diluted serum was examined in triplicate.
Positive control serum was diluted at 1:100,
1:200, 1:400, 1:800, 1:1 600 and 1:3 200 and
negative control serum at 1:100. Horse
radi sh peroxidase-labelled rabbit anti-human
IgG (Dako) was used as conjugates. The
substrate used was ophenylenediamine
dihydrochloride (OPD, Sigma). The optical
density at wavelength 490 and 620nm
reference filter was read immediately using
an ELISA reader (Ceres 900 Bio-Tek
Instruments, Inc). The cut-off value for the
ELISA was derived according to Khin and
Hol®l,

RESULTS

Seroprevalence of H. pylori infection was higher
in patients with gastric ulcer (79%) and gastric
cancer (83%) than those with non-ulcer dyspepsia
(NUD) (44%) and other diseases (45%) (P<0.05).
Furthermore, of the 278 sera, |gG antibodies against
NCTC 11637 spiral and coccoid antigens were
detected in 141 (50.7%) cases and 138 (49.6%)
cases.

In 191 NUD patients, 84 (43.9%) and 86 (45.0%)
were detected with 1gG antibodies to spiral and
coccoid antigens, respectively. There was no
significant difference in seroreactivity to spiral and
coccoid antigens in patients with NUD (P>0.05)
(Figurel).

Of the 47 peptic ulcer patients, 37 (78.7% and 33
(70.2%) showed antibodies 1gG against spiral
and coccoid antigens (P>0.05). Among the
peptic ulcer patients, 69.2% (9/13) and 76.
9% (10/13) of the gastric ulcer patients
while 82.1% (23/28) and 67.9% (19/28) were
positive for spiral and coccoid antigens,
respectively. Serum 1gG antibodies against
spiral antigens were detected in 83.3% (5/
6) patients with both gastric and duodenal
ulcer, while 66.7% (4/6) of these were
seropositive for 1gG antibodies against
coccoid antigens (Figurel).

Of the 6 cases of gastric cancer antibodies IgG 5
(83.3%) cases were positive with 1gG antibodiesto
spiral antigensand 2 (33%) caseswere positivewith
IgG antibodies to coccoid antigens. No statistical
differencewasfoundingG antibodiesagainst spiral
and coccoid for antigens in this group (P>0.05)
(Figurel).

Of the 34 cases of other diseases, there was 45.
4% (15/33) and 51.5%(17/33) had positiveseroreactivity
against H. pylori spiral and coccoid antigens
respectively. There was no significant difference
(P>0.05) (Figure 1).
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Figure 1 Prevalence of antibodies against H. pylori
spiral and coccoid antigens in patients with different
gastric diseases.

DISCUSSION

Most adult patients colonized with H. pylori elicit a
measurable systemic antibody response which
comprises predominantly 1gG. In this study, the
systemicimmuneresponse of 278 serawas examined
by ELISA. 1gG to H. pylori spiral and coccoid
antigens was found to be 50.7% and 49.6%,
respectively. The serological responseto both spiral
and coccoid antigens indicates the possibility of
coexistence of two forms of H. pylori in these
patientswhich leadsto the production of similar IgG
responses in patients. It has been shown earlier that
there were differences in protein profiles of spiral
and coccoid antigens®. in vitro, coccoid form could
be detected 6 hours after exposure to 10ng/L of
amoxycillin?, Janas et al reported the presence
of two different morphological formsof H. pylori in
gastric antrum specimens. Could these two
morphological forms of spiral and coccoid of H.
pylori be the complete cell cycle in vivo The
morphological changes could have been triggered
under physical or chemical stress which is
unfavourable to H. pylori. Spiral form may then
convert into coccoid form. When the environment
becomes favourable, the bacteria may revert from
coccoid form to spiral form in vivo. However, what
could haveledtotherevisionisstill unknown. Some
in vitro studies indicated that coccoid form of H.
pylori might be viable**!, Furthermore,
Vijayakumari et al®® showed that the adherence
patterns of coccoid form of H. pylori on kato Il
invitro were similar to those observed with spiral
form in gastric biopsy specimensin vivo. It was
reported that the vital cytotoxic proteins of spiral
forms were also conserved in the coccoids!®.
Therefore, likeits counterpart, coccoid form could
be an infective, transmissible, immunogenic and
pathogenic form of H. pylori which participatesin
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the pathogenesis of gastroduodenal diseases.

The coccoid form was present above damaged
epithelial cells and is not easy to be detected by
the techniques now being used. Patients with
morphological conversion of H. pylori from spiral
to coccoid form after treatment may be neglected
and considered as eradication of H. pylori. The
possible cell cycle of H. pylori may have clinical
relevance. Xia et al™ reported that recurrence of
H. pylori infection was probably caused by
recrudescencein the patients studied. One possible
reason of relapse could be morphological reversion
of H. pylori form coccoid from to spiral form after
treatment.

Thisstudy demonstrated the presence of antibodies
to different antigens of H. pylori in patients. Coccoid
form likeits counterpart spiral form may have clinical
relevancein the outcome of gastric diseases.
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In vitro production of TNFa, IL-6 and sIL-2R in
Chinese patients with ulcerative colitis *
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Abstract

AIM To determine the tumor necrosis factor alpha
(TNFa), interleukin 6 (IL-6) and soluble interleukin
2 receptor (sIL-2r) from peripheral blood
mononuclear cells (PBMC) in 25 Chinese patients
with ulcerative colitis and 20 healthy controls.
METHODS PBMC were isolated by density
gradient centrifugation of heparinized blood and
cultures for 24 or 48 hours by stimulation with LPS
or PHA. TNFa and sIL-2r were measured by ELISA
method and IL-6 measured by biossay.
RESULTS TNFa production stimulated by LPS
and sIL-2r production by PHA in ulcerative colitis
were significantly lower than in healthy controls
(TNFa 509(46-7244)ng/L vs 1995(117-18 950)ng/
L, P<0.05; sIL-2r 320U/mlI+£165U/ml vs 451U/
ml+247U/ml, P<0.05). Spontaneous TNFa and sIL-
2r production were not significantly different between
ulcerative colitis and controls (TNFa 304(46-7044)
ng/L vs 215(46-4009)ng/L, P>0.05; sIL-2r 264U/
ml+115U/ml vs 236U/ml+139U/ml, P>0.05). IL-6
production by spontaneous release from PBMC in
ulcerative colitis group was 109U/ml+94U/ml vs
44U/ml+39U/ml for those in healthy controls, P
<0.01. IL-6 stimulated by LPS in ulcerative colitis
group was (261U/ml+80U/ml) higher than in healthy
controls (102U/mlx54U/ml, P<0.01). No correlation
of TNFa, IL-6, sIL-2r production was found to
disease activity, disease location and medication.
CONCLUSION Cytokine production from PBMC
was also disturbed in Chinese patients with ulcerative
colitis.
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INTRODUCTION

Ulcerative colitis (UC) isachronic inflammatory
bowel disease (IBD). Itsetiology is still unknown
so far. Immunological abnormality demonstratedin
IBD patients and imbalance between
proinflammatory cytokines and anti-inflammatory
cytokinesplay animportant roleintheinitiation and
regulation of the immune responses!*?. Tumor
necrosisfactor alpha(TNFa) produced by activated
mononuclear cellsisapotent proinflammatory and
immunoregulatory cytokine®. It was named TNF
at beginning because of its cytotoxic and anti-tumor
activities!. Now it is known to have a wide
spectrum of importance in IBD, e.g., TNF
antibodies have been successfully used for
treatment of Crohn’s disease®.

IL-6 is produced by avariety of cells, such as
monocytes, macrophages, T lymphocytes, B
lymphocytes, fibroblasts, endothelial cells, etc. It may
affect the proliferation of epithelial cellsand act asan
autocrine growth factor for enterocytes®. It has been
shown to stimulate T cell and B cell activation and
proliferation!®9, and to increase immunoglobulin
synthesisfrom epithelium of humanintesting™*, Itis
interesting to know that IL-6 has been proposed as a
marker of inflammation in IBD and its concentration
was elevated in serum, peripheral blood mononuclear
cells (PBMC), mucosa biopsy and lamine propria
mononuclear cells(LPMC) inIBD patients**¢. Some
papersalso show that IL-6 isincreased inthe systemic
circulation in Crohn’ s disease and is not elevated in
UC patients*.

Solubleinterleukin-2 receptor (sIL-2r) isoneform
of IL-2 receptor secreted by activated T cells and
other monocytes!*®. It corresponds to the “Tac”
antigen (alpha chain) and could bind IL-2, and then
participate in the regulation of 1L-2 mediated
lymphocyte activation!**?%, Recent studies reported
that slL-2r wasincreased invivo andinvitroin active
IBD patients and may be an index for IBD activity®*
21, The present study was to determine in vitro
production of TNFa, IL-6 and sIL-2r in PBMC in
Chinese UC patients and analyzetherelation of these
three cytokine production from PBMC to disease
activity, location and medication.

MATERIALS AND METHODS

Patients
Twenty-five patients with UC were studied (13 male,
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12 females; mean age 43 and range 23-67 years).
Diagnosis of UC was based on the conventional
clinical, radiological, endoscopical and pathol ogical
criteriadesigned by L ennard-Jones’®?. Assessment
of its activity followed Sutherland’ s score criteria
(2] Of 25 patients, 7 patients had Sutherland’s
scores 1-4, 12 had scores 5-8, and 6 patients 9-12;
3 patients had proctitis, 14 |eft-sided colitis, 8 total
colitis; 16 patients were on oral sulphasalazine
(SASP) treatment (2 patients were being treated
with corticosteroid), 8 patients were on Chinese
medicine and one patient was treated with
metronidazole.

Twenty healthy volunteers served as controls (9
male, 11 females; mean age 37 and range 21-66 years).
Thereisno dtatistical differencein ageand sex between
these two groups.

Laboratory methods

From each patient, five ml of heparinized blood were
collected. Viaswere coated and PBM Cisolated within
two hours after blood collection.

Stimulation of PBMC PBMCwereisolated by density
gradient centrifugation of heparinized blood and
washed three times with Hank’ s balanced salt
solution (without Ca** and Mg**). After washing,
cellswere suspended in RPM1 1640(GIBCO) with
15%fetal calf serum (GIBCO), 2mM L-glutamine,
100U/ml penicillin and 100 pg/ml streptomycin.
Theisolated cellswere cultured for 24 hours (for
TNFa and IL-6 determination) or 48 hours (for
sIL-2r determination) at 37°C under 5% CO2 and
100% humidified air in small sterile culture flasks
in 2ml culture medium at aconcentration of 1x106/
ml. The cells were cultured in the presence of
100mg/L of LPS (SIGMA) for TNFa and IL-6
stimulation production, and in the presence of
200mg/L PHA (SIGMA) for sIL-2r stimulation
production. For spontaneous production of these
cytokines, no stimulators were added in cell
culture medians. After culturing, cell culture
supernatant was harvested, added 1mmol/mi
PMSF, aliquoted and stored at -30°C until assay.
Viability was determined using 3% trypan blue.
Only more than 95% viable cells were used inthis

study.

TNFa measurement  TNFa was determined using
specific TNFa ELISA kit (Beijing Biotin Biomedicine
Co.). In brief, 100ul/well TNFa standard markersand
supernatant samples (in duplicate) were added into
immunoplates and incubated for 2 hours at 20°C and
washed three times with 0.01M PBS (pH 7.4) and 0.
05% Tween 20. The plateswere subsequently incubated
with 100 pl/well horseradish |abelled polyclonal rabbit-
anti-TNFa (1:1000) for 1 hour and washed threetimes

with 0.01M PBS (pH 7.4) and 0.05% Tween 20.
Then 100 pl/well substrate Ophenylenediamine
added. Incubation was allowed for 15 minutesin
the dark at room temperature. The reaction was
stopped by 50 ul/well 2 M H2SO04 solution.
Absorption was read at 492nm on ELISA reader.
A standard curve was drawn according to OD
values of TNFa markers. TNFa concentration of
each sample was read to its OD value within
standard curve and expressed as ng/L.

IL-6bioassay ThelL-6 bioassay was performed
using the IL-6 dependent cell line B9 according to
Houl?®, Briefly, each 100 pl of different samples
and standard recombinant human IL-6 was added
into 96 well microtitration plate (CORNING).
Meanwhile, the IL-6 dependent cell line B9 cells
were suspended in RPM1 1640 containing 10%
fetal calf serum (GIBCO) and regulated at a
concentration of 5x10* cells/ml. Each 100 pl/ml
of the cellswere added into the plate and cultured
at 37°C in 5% CO2 for 68 hours. Ten pl/well of
5g/L methyl thiazolyl tetrazolium blue (MTT,
FLUKA) was added. The culture was continued
for another 4 hours. Absorption value was read at
570nm on an automatic ELISA Reader and
represented B9 cell proliferation. The
concentration of IL-6 in asupernatant sample was
calculated as follows: IL-6(U/ml)=the diluted
concentration of supernatant of giving riseto half
maximal proliferation of B9 cells x standard IL-6
activity (100U/ml) + the diluted concentration of
standard IL-6 giving rise to half maximal
proliferation of B9 cells.

slL-2r measurement slL-2r concentration in
supernatants from 48-hour culture of PBMC with
or without PHA stimulation was determined using
specific slL-2r ELISA kit (Beijing Biotin
Biomedicine Co.). In brief, 48-well plate was
coated with monoclonal anti-IL-2r alpha antibody
and blocked with 1% BSA in PBS. IL-2r markers
and samples (in duplicate) were added, and
incubated for 2 hours at 37°C. After washing three
timeswith 0.01M PBS (pH 7.4) and Tween 20, 100
pl/well horseradish labelled polyclonal rabbit-anti-
IL-2r alpha antibody (1:40) was added and
incubated at 37°C for one hour and a half, then
washed three times, and added substrate
Ophenylenediamine for 30 minutes at room
temperature. The reaction stopped with 50 pl of
2M H2SO04. The absorption was read at 490nm on
a ELISA reader. slIL-2r concentration was
expressed as U/ml.

Statistical analysis
All values were transformed by log transformation.
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Thent test was used for comparison of TNFa, IL-6 and
sIL-2r between UC and hedlthy control groups. Relations
of TNFa, IL-6 and sIL-2r productionto disease activity,
diseasel ocation and medication wereanalyzed by linear
correlation. P value less than 0.05 was considered
statistically significant.

RESULTS

TNFa, IL-6and slL-2r production The spontaneous
and stimulated TNFa, IL-6 and sIL-2r production are
showninTable1. TNFa production stimulated with LPS
and sIL-2r production by PHA in UC group was
significantly lower than that in healthy control group.
Spontaneous TNFa and spontaneous sl L-2r production
were not different significantly between UC and control
groups. Largeinter individua differenceswere observed
in TNFa production. However, both spontaneous and
gimulatedIL-6 productionin UC groupweresgnificantly
higher than thosein hedlthy controls.

Linear correlation of TNFa, 11-6 and slIL-2r
productionfrom PBM C to diseaseactivity, location
and medication No significant correl ation wasfound
between TNFa, IL-6 and sIL-2r production and
disease activity, disease location and medication,
but atendency of correlation was shown between
spontaneous | L-6 production and disease activity
(r =0.37) and medication (r = 0.38).

Table 1 Spontaneous and stimulated production of TNFa, IL-
6 and slIL-2r from PBMC

UC (n = 25) HC (n = 20)

TNFa (spontaneous) ng/L
TNFa (stimulated) ng/L
IL-6 (spontaneous) U/ml
IL-6 (stimulated) U/ml
IL-2r (spontaneous) U/ml
slL-2r (stimulated) U/ml

304(46-7044)

509(46-7244)*
109+94*
261+80*
264+115
320+165*

215(46-4009)
1995(117-18950)
44439
102454s
236139
4514247+

P<0.05. Median values shown in TNFa, range in brackets; Mean
values with standard diviation shown in IL-6 and sIL-2r; HC:
heathy controls.

DISCUSSION

In this study there was a marked decrease in LPS
stimulated release of TNFa and asignificant decrease
in PHA stimulated release of sIL-2r by PBMC from
patients with UC as compared with healthy controls.
No significant difference was found in spontaneous
release of TNFa or slL-2r by PBMC between these
two groups. Our study a so showed that both spontaneous
and stimulated IL-6 production was increased from
PBMC as compared to healthy controls. Theseimplied
that the release of TNFa, IL-6 and sIL-2r by activated
PBMC may not always be paralleled.

IL-13, TNFa and IL-6 are three important

proinflammatory cytokineswhichrespondtotheinitial
stimulation. Many studieson TNFa productioninUC
have been reported with adifferent resultsi?”-34, Our
previous study in Dutch population showed a
tendency towardslower TNFa productionin PBMC
from UC patientst®2. The present study in Chinese
UC patients confirmed this result. A large inter-
difference was observed in TNFa production in
Chinese UC patients.

Severd studies have shown that IL-6 concentration
isincreased in active IBD and may be an index of
disease activity**€, Qur study confirmed these
observations, but only a tendency of correlation
between spontaneous IL-6 concentration and
disease activity was found in UC patients. The
explanation may be that, the patients with mild
inflammation often take maintenance dose of SASP
or no medicine, only the patients with severe
diseases were administered with high dose of SASP
and corticosteroid. The latter medicine may have
aninhibiting effect onimmunereaction of the body.
Our data also showed that IL-6 had norelation to
the disease location. These results suggested that
IL-6 from PBMC may reflect the active stage of
the disease.

sIL-2r concentrations were increased in serum,
tissuehomogenates and PBMC from IBD patients,
especially in Crohn’s disease!?>?2, However,
Schreiber et al reported a moderately increased
spontaneous release of slL-2r and significantly
less slL-2r secretion stimulated by pokeweed
mitogen in 14 days culture of colonic LPMC from
UC patients®¥. Our study had a similar result that
wlL-2r concentration was silightly higher in
spontaneous release from PBMC in UC patients
than in healthy controls. When PBMC were
cultured with PHA only for 48 hours, lessrelease
of sIL-2r was observed in UC group than in
healthy controls.

PBMC isavery heterogeneous cell population.
Macrophagesand T cellsmay be mostly responsible
for release of these three cytokines. Thecirculatary
changes of proinflammatory cytokines may reflect
the original status for cytokine secretion. For this
reason, studiesonlocal tissue production of cytokines
are more accurate and more exact than studies on
circulation. The changes of the proinflammatory
cytokines may also reflect different genetic
background. Our previous study showed in Dutch
population TNF gene polymorphisms are present in
five combinations®! and TNFa production is
associated with TNF haplotypes. These data
strongly supported the concept that a different
immunogenetic background may determine the
degree of the immune responsein IBD.

Our findings showed that TNFa, sIL-2r in vitro
production were reduced and IL-6 was increased
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from PBMC activationin Chinese UC patients. Further
study isnecessary to confirmtheseinvitrofindingstoin
vivo conditions. Studiesat local intestinal level shouldbe
undertaken in order to assess the significance of the
cytokinedysregulation intheinflammatory response.
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Protective effect of YHI and HHI-I against
experimental acute pancreatitis in rabbits
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Abstract

AIM To observe the protective effect of combined
i.v. administraction of Yuanhu injection (YHI) and
Huoxuehuayu injection-I (HHI-I) against acute
pancreatitis (AP) in rabbits.

METHODS Sever acute pancreatitis (SAP) was
induced by retrograde infusion of artificial bile juice
into biliary-pancreatic duct, and treated with YHI
and HHI-I intravenously. The protective effect was
judged by the survival time and rate, serum
amylase, serum interleukin-6, pancreatic
microcirculation and pathological alteration.
RESULTS Combined use of YHI and HHI-I could
markedly increase the rabbits’ 5-day survival rate
after AP (83.3% in the treatment group and 33.
3% in control). The serum amylase value (xts)
decreased to 1596.6U/L+760.50U/L in the 5th day
from the high level (6320.83U/L+2614.12U/L) in
the 1st day after AP in the treatment group, while
in the control group the amylase activity in the 5th
day was 2095.0U/L+1081.87U/L, being significantly
different from that before AP (837.17U/L+189.
12U/L). YHI and HHI-I also obviously improved
the pancreatic microcirculation and lowered the serum
interleukin-6 level, one of the indices of severe
pancreatitis. Pathological examination indicated all the
changes typical for AP in YHI and HHI-I treatment
group were milder than those in the control.
CONCLUSION YHI and HHI-I used in
combination might have protective effect against
acute pancreatitis in rabbits.
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INTRODUCTION

Autodigestion of pancreatic enzymes in
pancreatic tissues and pancreatic ischemiaare
two most important pathogenic factorsin acute
pancreatitis (AP). In order to lower the
morbidity and mortality of AP, inhibition of
pancreatic digestive enzymes and prevention
and treatment of pancreatic ischemia are the
two necessary therapies. Recently, many
experimental researches and clinical trials are
being addressed to these fields. Yuanhu
(Rhizoma Corydalis) injection (YHI) is the
most effective inhibitory Chinese medicine
screened from the decoction used in our
institute for AP. Huoxue Huayu Injection |
(HHI-1) is one of best Huoxue Huayu
(promoting blood circulation to remove blood
stasis) decoctions. It has been demonstrated
that YHI can inhibit the activity of typsin and
elastase and HHI-1 can improve the pancreatic
blood flow and oxygen supply!®. In this
experiment, we have observed the protective
effect of YHI and HHI-1 against AP in rabbits.

MATERIAL AND METHOD

Animal model of AP

The AP model in rabbit was produced according
to Klar’s method with slight modefication!?.
Male white healthy rabbits weighing 2.5kg+0.
4kg were used. After overnight fasting, the
animal s were anesthetized with intravenous 6%
pentobarbital (20mg/kg) and intramuscular
ketamine (25mg/kg). Under sterile condition,
the abdoman was opened and biliary pancratic
duct at duodenum wall was found and inserted
with a polyethylene catheter. A mixture of 5%
sodtaurocholate, trypsin (24U/ml) and
homologous blood (30 pl/ml), incubated at 37
C for 60min was infused at 0.8ml/kg body
weight into the duct under 5.3kPa, at an
interval of about 10min.

Reagent
Sod taurocholate (Sigma Co, USA); Trypsin
(Boehringer Mannheim CO), Activity was
determined by the Biological Department, Nankai
University; and Kit of amylase (Zhongsheng Co,
Peijing).
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Instrument and assay method

Dynamic analyzer of Doppler laser
microcirculation (JM-200, Jinke Co, Tianjin).
Serum amylae activity was determined with
UNIFAST analyzer. Serum interlukin-6 was
assayed by the MTT method.

Experimental design

Twelve rabbits were divided into treatment and
control groups 6 each. During experiment, the
abdomen was opened, the state of pancreatic
microcircul ation was determined and AP wasthen
induced. Immediately, 30, 60, 90 and 120min after
the AP was induced, microcirculation was
evaluated once more. The abdoman was then
closed and the survival time and rate were
observed. Before AP and 1 and 2 days after the
operation blood samples were obtained from
auricle vein to measure the serum amylase and
interleukin-6 levels. Normal saline was infused
intravenously in control animalsimmediately after
AP and 1 and 2 days after that. The treatment
group was administered with YHI and HHI-I
simultaneously at 1g/kg desolued in 10ml normal
saline. When the animal s died, sample of pancreas
was harvested for pathological examination.

RESULTS

Survial time and survival rate

Two of 6 animalsin the control group died 12 and 24
hours after AP was produced respectively. Another
two died at 96 hours and the remaining survived till
the end of experiment, with a 5-day survival rate of
33.3%. Intreatment group, onerabbit died at 72 hours
after AP and all the others survived, with a 5-day
survival rateof 83.3%. Anincreased trend of survival
rate was observed in treatment group but was not
different significantly from the control group (P<O.
05).

Serum amylase

Serum amylase activity increased obviously in the
control group at the 1st and 3rd day. At the 5th day it
began to decrease, but still remained markedly higher
than before AP. In treatment group, higher levels of
amylase activity could be seen at first day after AP. At
the 3rd day, however, it decreased significantly and
almost reached to the normal level at the end of
experiment (Tablel).

Changes of pancreatic microcirculation
Immediately after AP, the microcirculation of
pancreatic tissue became obviously deteriorated. In
treatment group pancreatic blood flow wasimproved
somewhat at 30, 60, 90 and 120min after AP was
induced, but in the control group it was getting worse
and worse (Figures 1 and 2).
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Figure 1 Effect of YHI and HHI-I on pancreatic blood flow, blood
concentration, flow speed in rabbits with SAP.
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Figure 2 Effect of normal saline on pancreatic blood flow, blood
concentration and flow speed in rabbits with SAP.

Serum interleukin-6

All animals after AP had increased level of serum
interleukin, which remained highinthe control group
at the 3rd and 5th day while in treatment group it
decreased more significantly than the control group
(Table 2).

Pathologic examination

Most parts of pancreatic and fat tissue in control
group had necrosis and large areas of hemorrhage.
In the necrotic tissues there were many foci of PMN
infiltrations and abscesses. The necrosisdimension
and the number or size of hemarrhage in the
treatment group were obviously lower than in the
control. Theextent of PMN leukocyteinfiltration and
the size or number of abscesses were also milder,
with some more intact pancreatic bolules. Even
though some lobules were dystroyed severely, the
was still intact (Table 3).
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Table 1 The effect of YHI and HHI-I on serum amylase of rabbit with SAP (x+s)

Group Before AP

After AP (d)

1

3 5

Treatment(U/L)
Control(U/L)

867.67+374.62
838.17+189.12

6320.83+2614.12(6)"
7586.67+3745.03(5)"

4774.0+1859.36(5)"
7380.0+3687.41(4)°

1596.6+760.50(5)
2095.0+1081.87(2)®

() number of survived, 3P<0.05 and "P<0.01 compared with before AP.

Table 2 The effect of YHI and HHI-1 on serum interleukin-6 in AP rabbits (x+s)

Group Before AP

After AP (d)

1

3 5

Control(U/L)
Treatment(U/L)

32.3749.11(6)
30.0+16.40(6)

69.75+19.18(5)
59.50+17.59(6)

72.35+10.14(4)
50.33+16.57(5)

70.25+10.34(2)
46.50+14.94(5)?

(): animal number, 2P<0.05 compared with control.

Table 3 Effect of YHI and HHI-I on pathologic changes of pancreas in rabbits with SAP

Control group

Treatment group

Lobule structure
Acinus
Intralobular duct
Interlobular duct
Fatty tissue
Inflammatory cell

Destroyed totally
Destroyed
Destroyed seriously
Residually existed
Destroyed totally
Abscess formed
Focal hemorrhage Large size
Interstitial hyperplasia of fibrous tissue
Island No

A few around abscess and necrosis

Relatively intact

Atrophied

Existed, expanded

Existed

Mild-moderately destroyed

A few abscesses and WBC

Small size and a few number

Much more around abscess and necrosis
Existed

DISCUSSION

Aprotinin was an antiprotease used firstly in clinical
practice. However, the therapeutic effect for SAP was
not satisfactory possibly because its molecular weight
was too heavy to enter into acinar cells, and the
half-life was short in blood circulation.
Subsequently, some other antiproteases with low
molecular weight were found such as Gabexate
Mesilate(GM, Mr 417.5) and Camostate (FOY -305,
Mr 494.5). Several experiment studies showed that
GM was a very valuable medicine for prevention
and treatment of AP, especially when it was before
the disease was induced. The results of the first
mult-center clinical research wasal so encouraging.
A report of a case-control clinical trial indicated
that GM (900mg/d) could decrease the number of
operations associasted with AP. Owing to the
relative low dosage used, Buchler and his co-
workersincreased the dose of GM to 4000mg/d in
223 patients with moderate to severe pancreatitis
(average Ranson score at 3.7) for 7 days, and found
there was no difference in the mortality,
pancreatitis-associated operation, hospitalized days,
complication score and some parameters of
biochemical assays as compared with those in the
control group. Their conclusion was that GM was
not effective in prevention of complications and

deeth®. According to the result of the recent
retrospectivereviews GM could obviously decrease
theincidence of complicationsin operations. Being
expensive in price could only be used in those
patients at high risk to create a better cost-effect
ratio”.

Possessing wider enzyme-inhibitory spectrum,
FOY -305 could markedly increase the survival
rate in experimental SAP animals¥. The
beneficial effect of FOY-305 could be obtained
by FOY -305 and its metabolites which could be
absorbed fromintestineinto blood circulation; by
stimulating the endogenetic secretion of secretin
and CCK to increase the exocrine pancreas; and
decreasing the intra-acinar vacuolization.
Recently, it was demonstrated that oral
administration of FOY -305 could also decrease
the extent of pancreatic edema and vacuolization
of acinar cellsin AP rats induced by cerulein.
FOY -305 could decrease the level of trypsinin
pancreatic tissues as well. By means of above
actions, FOY -305 might be beneficial to cerulein-
induced AP rats'®. To date no information was
found on clinical application of FOY -305.

Antiprotease was not satisfactory for treating AP
clinically made the researchers suspect the
cerrectness of the concept of enzyme-inhibitionin
treatment AP. It was important to recognize that
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the patients could not be admitted to hospital 12 to 24
hoursafter the occurrence of inflammation, duringwhich
thepatients’ kininand complement systemwereaready
activated, capillary endothelium cellsinjuried, some
enzymes released from activated leukocytes. All these
were related to the poor therapeutic effect of trypsin
antagonist used after that period.

It was demonstrated that Chinese medicines, such
as Banxia (Penellia ternata), Dahuang (Rheum
palmatum), Huanggin (Scutellariabaicalensis), Hulian
(Rhizoma picrorhizae) and Baishao (Radix paeoniae
alba), that had enzyme inhibitory actions. The results
from our ingtituteindicated that among the 9 medicines
investigeted, Yuanhu (Rhizomacorydalis) wasthe most
potent inhibitor for trypsinactivity.

Pancreatic ischemia was the etiologic and
deteriorating factor for AP, and played animportant role
in necrosis of pancreas in the early period of AP,
Pancreaticischemiaimposed on pancrestic edemacould
induce necrotic AP, After APwasinduced by ligation of
pancresticduct and overstimulationtoexocrinepancress,
blockade of pancreatic artery for only 5 minutes could
induce parenchymal necrosis of pancreas. Temporary
ischemia of pancreas made the acinar cells more
sengitive to the degradation effect of enzyme and more
easy to form necrosis. Mithofer used bleeding method
toinduce blood hypotension (30mmHg, 30min) inrats,
resulting in pancreatic ischemia, and found the serum
amylaseincreased in 1 hour after ischemiaand rose at
the 4th hour. Trypsinogen activative peptide (TAP) of
pancreatic tissue was also increased at the first hour,
and further increase occurred at 24 hour. Pancreatic
edema and necrosis were observed as well. In our
opinion, besidesdeteriorated action, pancreaticischemia
itself, if serious, could alsoinitiate AP, On the other
hand, changes of pancreatic blood circulation could be
found in the course of AP. That reported that 5min
after APwasinduced, segmental spasmaof arteriole
and venule of acinus could be observed, and there
was blood stasis at 15min. Using vital microscopy
technique, Klar observed that perfusion of pancreatic
capillariesof rabbit diminished gradually 30min after
AP and stopped completely at 3 hours?. Klar also
found that isovolemic hemodilution with dextran 60
could maintain pancreatic capillary perfusion, and the
relative number of vacuolization in acinar cellsand
parenchymal edemawere both obviously lower than
in the control group. Clinicaly, Klar carried out a

trid trestment in 13 patients with SAP (mean Ranson
score 4.6). Thetimeinterval between appearance of
symptomsof APto thebeginning of hemodilutionwas
38 (19-90) hours. The hematocrit (HCT) decreased
to 34%+6% at the first hour and 31%+4% at the
second hour. The mean exchanging time was 45.70
minutesand theexchanging volumewas 750ml-170ml.
The ultimate results showed amortality of only 7.7%.
Therefore, wethink that theisovolemic hemodilution
had no harmful side-effect and could beusedin further
clinical trial*¥,

In vitro screening test in our research indicated
that YHI was the most potent inhibitor for pancreatic
digestive enzymes among the nine screened Chinese
herbs. Optimized sel ection experiment showed that HHI -
| was the most beneficia herb for both intestinal and
pancrestic blood flow and oxygen consumption. Inthis
experiment sati factory resultswereobtainedintreatment
of APinrabbitswith YHI and HHI-I in combination.
Thesewererelated with their enzyme-inhibitory action
and improvement of pancreatic blood circulation.

However, thisisapreliminary experiment only,
further investigation on toxity, side-effect, effective
dosage, and pharmacodynamics etc. are needed.
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Abstract

AIM To confirm the therapeutic effect of Zijin
capsule on liver fibrosis in rat model.

METHODS Model group: Bovine serum albumin
(BSA) Freund’s incomplete adjuvant 0.5ml was
injected subdermally at d1 d15 d22 d29 and d36
for primary sensitization. Seven days after the fifth
injection, BSA antibody in the serum was detected
by double agar diffusion method. Normal saline of
0.4ml was injected through cauda vein to BSA
antibody-positive rat twice a week for fifteen times.
Traditional Chinese medicine (TCM) decoction group
and Zijin capsule group: In the attack injection period,
Chinese medicinal decoction or Zijin capsule was given
ig, the others were the same as in the model group.
NS was used in the control group. The collagen
content of rat liver was determined by Bergman’s
method and expressed as xts. The liver pathological
changes were divided into four grades and
expressed as the avarage of the total rank sum.
RESULTS The collagen content (mg/g) of the
liver in the control group (7.2+1.9) was significantly
lower than that in the other groups; it was higher
in the model group (31.7+£16.6) than that in the
two therapeutic groups; and lower in Zijin capsule
group (9.7£2.8) than that in the TCM decoction
group (11.5+5.3). The pathological changes were
more aggravated in the model group (37.4) than
those in the two therapeutic groups; and more
severe in the TCM decoction group (30.2) than in
the Zijin capsule group (22.9).

CONCLUSION The therapeutic effect of Zijin
capsule on the model was confirmed.
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INTRODUCTION

Thepathological changesof therat liver fibrosisinduced
by bovineserumabumin (BSA) injectionsaresimilar to
thosein human portal cirrhoss. Comparedwiththe TCM
decoction proved effectivein clinicthetherapeutic effect
of Zijin capsuleinrat liver fibrosiswas observed.

MATERIALS AND METHODS

Materials

Widtar rats (female 30, male 30, 150g-210g) were
purchased from Hubei Medical Institute. BSA was
product of Shanghai Medical Testing Agent Plant,
prepared as 18g/L in normal saline, clean from
bacteria through filtration, and stored at 4°C.
Freund' s incomplete adjuvant: One gm lipid from
sheep hair (CP Third Lipid Company in Shanghai)
was mixed with 2 gm liquid paraffin (Fushan
Chemical Industry), sterilized in a steam autoclave
andstoredat4°C . L-hydroxyproline, standard sample,
was from Biochemistry Institute of the Chinese
Academy of Sciences. Zijin capsule. prepared mainly
from herba swertiae puniceae and endothelium
corneum gigeriae galli in Hubei College of
Traditional Chinese Medicine. The concentration of
crude drugs was

5g/1ml. The TCM decoction provided by the
Department of Infectious Diseases, the Afficiated
Hospital of Hubei TCM College, containing mainly
Radix astragali, Radix condonopsis pilosul ae,
Rhizoma atractylodis macrocephalae, Rhizoma
polygoniti, fructus lycii, fructus corni, radix
rehmanniae and Radix rehmanniae preparata.

Method
Wistar rats with free access to water were randomly
dividedintofour groups.

Control group (n=12). Normal saline was used
for immunologica primary (sensilization) and second
(attack) injection instead of BSA, the others were the
same asthosein themodel group.

Model group (n=12). BSA Freund’ incomplete
adjuvant 0.5ml was injected subdermally at d; dis
d,, dxe and dss for primary sensitization. Seven
daysafter thefifthinjection, BSA antibody inrats’
serum was detected by double agar diffusion
method. BSA of 0.4ml in normal saline was
administered once through cauda vein for attack
injection in BSA antibody-positive rats, twice a
week for fifteen times, the concentration of BSA
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was5.00, 5.25, 5.50, 5.75, 6.00, 6.25, 6.50, 6.75, 7.00, 7.
25, 7.50, 8.50, 9.00, 9.50 and 10.00g/L. The rats
were given 10ml * kg * d N.S. ig at the same
period. All animalswere killed with decollation
nine days after the last injection. Theliverswere
taken for biochemistry detection and
morphological observation. The whole period
was 95 days.

TCM decoction group (n= 18). Inthe attack injection
period, the Chinese medicinal decoction
equivalent to 36g crude drugs/kg « d was given
ig, the others were the same as those in the
model group.

Zijin capsulegroup (n=18). Intheattack injection
period, Zijincapsule, equivaentto 12.8g crudedrugskg ¢
d, wasgivenig, the otherswere the sameasthosein the
model group.

The collagen content inrat liver was determined
by Bergman’s method!¥, and expressed as X+s
and analyzed by t test. Value of P<0.05 was
considered at asignificant level. Therat livers
were embedded with paraffin and stained with
HE. The pathological changes were classified
into four grades according to the quality and
guantity of the liver histological features,
expressed as the avarage of the total rank
sum in each group and analyzed by H- test.
Value of P<0.05 was considered at a
significant levd.

RESULTS

Collagen content in rat liver

Theindexes are shown in Table 1. The collagen
content was significantly lower in the control
group than that in the model group (P<0.01),
the TCM decoction group (P<0.05) and Zijin
capsule group (P<0.05); it was higher in the
model group than that in the TCM decoction
group (P<0.01) or Zijin capsule group (P<0.
01); and not significantly lower in Zijin capsule
group than that in the TCM decoction group
(P>0.05).

Table 1 The collagen content in rat liver (X+s)

Groups Dosage n Content (mg/Qg)
Control 10.0ml1/(kg * d) 10 7.2+1.9
Model 10.0ml1/(kg * d) 6 31.7+16.6°
TCM decoction 36.0g/(kg * d) 12 11.5+45.3%d
Zijin capsule 12.8g9/(kg * d) 9 9.7+2.8%

3P<0.05, °P<0.01, vs control group; “P<0.01, vs model group.

The pathologic change grade in rat livers

After acomprehensive observation on the pathologic
changes, a distinct grading standard was defined as
follows

Grade O (normd ret liver) Liver capsulawas athin
connective tissue. The parenchyma consisted of
hepatic lobules and portal areas. The hepatic
lobuleswere similar to round balls, their central
veins, laminae of hepatocytes (radiated
arrange) and siunsoids were normal and clear.
The hepatic lobule boards were hepatic cell
layers as limiting laminae. There was hepatic
sinusoid between the hepatic laminae, their
endotheliaweredistributed regularly, Kupffer’'s
cells can be seen obviously. The ratio of the
hepatic laminae to the hepatic sinusoids was 3
to 2. The hepatocytes are polygonal cells,
cytoplasm was normal acidophil, the hepatic
nuclears in round shape, the chromatin
distributed rarefactionally along the nuclear
membrane with nucleole. The portal area was
mainly connective tissues, including the
interlobular hepatic artery, the portal vein
branches and interlobular bile ducts. Some
lymphocytes and plasma cells had infiltrated
into the portal areas. The necrosiswithin afew
hepatocytes and their lymphocyte or plasma
cell infiltration (spotty necrosis) were
occasionally observed in one hepatic lobule or
two. There were many red-dyed microgranul es
(slight cloudy swelling) in some hepatocytes.

Grade 1 (liver injury change). Seriousand extensive
changes were present as the degeneration and
necrosis of hepatocytes and the congestion or
bleeding in the hepatic sinusoid. Cloudy swelling of
hepatocytes. enlarged volume, round shape, many
small red-dyed granulesin hepatic cytoplasm were
observed; hepatic laminae became wider, and
hepatic sinusoid were pressed to ischemia. Thin
hepatic cytoplasm: the hepatocyte volume became
larger, red-dyed cytoplasm thinner and less
homogeneous; the nuclears stained dim; and the
ratio of hepatic laminae to the hepatic sinusoids
became higher. Ballooning degeneration of
hepatocytes: the volume of hepatocytes became
extremely large, round shaped; the cytoplasm
appeared empty (light transparency) like aballoon;
nuclear not located at the cell centre. Lytic necrosis
of hepatocytes: the ballooning degeneration of
hepatocytes further developed to karyopyknosis,
karyorrhexisand karyolysis; the whole structure of
the hepatocyte body even disappeared, only the
network of the reticular fibers remained; however,
the lymphocytes infiltration in necrotic focus was
not obvious; and the necrosis of hepatocytes did
not occur at the limiting laminae in the hepatic
lobules. The congestion and bleeding in the hepatic
sinusoid: the hepatic sinusoids were expanded and
filled with blood. Thebleedingin Disse scavity was
extensive. Two kinds of congestion and bleedingin
hepatic lobules were observed in these cases, one
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distribution waslimited around centra veins, whichwas
seldomly observed, the other mainly appeared near the
limiting laminae of hepatic lobules, which were
predominant. At the same time, there were light
hyperemia, edemaand fibrousproliferationintheporta
areas (Figure 1).

Grade 2 (liver prefibrosis). The necrosiswithin a
few hepatocytes occurred at the limiting laminae
(piecemeal necrosis); and the necrosis range may
be expanded to alarge region of hepatic necrosis
which connected the central veins or portal areas
(bridging necrosis). Serious congestion and
bleeding near the limiting laminae in the hepatic
lobules were common. The hepatic laminae
became thinner in the same region accompanied
by hepatocyte atrophy, cloudy swelling and fatty
degeneration and the hepatocytes even disappear
in the same region. The congestion may be
connected with the central veins or portal areas
(bridging congestion). In those cases, the
Kupffer’s cellsin the hepatic sinusoid enlarged
and proliferated obviously with more processes.
In the portal areas, fibroblasts proliferated
obviously and collagen increased, which made the
boundary in the normal hepatic lobulesmoreclear,
but they were not streching into the hepatic lobules
through thelimiting laminae.

Grade 3 (liver fibrosis). The hepatocyte injury
(degeneration and necrosis) at the limiting laminae has
advanced obviously, while the proliferated collagen
at portal areas has invaded into the hepatic lobules
alongwiththeinjuried limiting laminae. It wascalled
as liver fibrosis while the proliferated collagen has
not been completely contacted each other and
absolutely separated the hepatic lobules. It was the
cirrhosis when the proliferated collagen has been
contacted each other completely, and absolutely
separated the hepatic lobul es, leading to the formation
of pseudol obules(many roundislandsof hepatocytes).
Their hepatic laminae have not radiated regularly, the
central vein dystopy (asymmetry, disappear or several
veins), the structure of portal areas was located in
the pseudol obules, there were some atrophy, fatty
degeneration and necrosis of the hepatocytesin the
pseudol obul es; they were separated continuously with
theproliferated collagen, thecholestatic bilecapillaries
appeared and their bile thrombus formed. Among the
pseudol obules, the fibrous bands were continuous,
homogeneous and delicate; and there are more
infiltrated lymphocytes. The collagenousfiberswere
stained bright-red (Figure2).

According to the grading, H test was used to andyse
satistically the liver pathol ogical changes among
those groups. The pathological changes are more
moderate in the control group than those in the
other three groups (P<0.01, Table 2). They were
more severe in the model group than those in the
two therapeutic groups; and more aggravated in

the TCM decoction group than those in the Zijin
capsulegroup.

Table 2 The pathological change grades in rat liver

Pathologic grade

Groups Dosage n ——————— Rang X-Rang
1 2 3 4 sum sum

Control 10.0mi/kg+d 10 O 10 55.0 550

Model 10.0mi/kg«d 0 1 9 337.0 37.44°

TCMdecoction 36.0g/kg * d 0 5
Zijin capsule 12.89/kg « d 0 11

A O W O

0
5
3 13 393.0 30.23*
0 15 343.0 22.87"*

®P<0.01 vs control group; °P<0.05, “P<0.01, vs model group;
¢P<0.05 vs TCM decoction group (H test).

Figure 1 Grade 1 pathologic change (liver injury).HEx250
Figure 2 Grade 2 pathologic change (liver fibrosis).HEx250

DISCUSSION

Rat liver fibrosisinduced by BSA injectionsAfter BSA
sengitization injection (sc), theratswereintravenously
injected with BSA as attack injection, the CIC (the
circulatingimmunecomplex formedwith BSA antigens
and their antibodies) or the remained antigens (BSA)
has deposited in some tissues of the rats, leading to
classical typelll or/and typell of theallergic reactions,
subsequently local tissueinjuries. The administration
of antigen, including the route, time and dose of the
injected antigen decides the location and features of
injury lesions. Based on the references about the
experimental methods, BSA injected with various
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dosages, at different times and dates produced
seriousinjuries (37/37) of livers and even obvious
fibrosis or cirrhosis (8/37). The locations and
features of the pathologic changes have suggested
the pathogenesis of cirrhosis, i.e., the pathol ogical
changes were advanced near the limiting laminae
in the hepatic lobules, because the CIC deposited
earlier and more seriously at thelocation according
to the circulative dynamicsin the hepatic lobules.
The features of the pseudolobules (such as shape,
size, laminae arrange, cellular injuries) and the
fibrousbands (delicate, homogeneous) weresimilar
to the pathological changes in human poral
cirrhosis. The hepatocytes did not regenerate to
form pseudobobul es obviously. However, theliver
structures were normal (P<0.01) and the collagen
content was low (P<0.05) in the control group. The
resultsindicatethat therat cirrhosis modelsinduced
by BSA injections according to theimmunological
principles are succesful*2,

The therapeutic effect of Zijin capsule on rat liver
fibrosis

In contrast to the model group, the collagen was
low (P<0.01), and the pathologic changes were
slight (P<0.05 or P<0.01) in Zijin capsule group

aswell asthe TCM decoction group. It confirms the
effect of Zijin capsule to treat the rat liver fibrosis.
Compared with that in the TCM decoction?group with
confirmed therapeutic effect in human liver fibrosis®,
the collagen content remained the samelevel (P>0.05)
in Zijin capsulegroup. The main active components® of
Zijin capsule canincreasethe permeability of capillary,
lead tothe CI C depositing in different locations, enhance
theability of themononuclear phagocyte system (it may
promotethe elimination of the CIC from thecirculating
blood), activatethe hepatocyte metabolismto normalize
their biology, and protect the hepatocytesfrominjuries.
All these may be associated with the therapeutic effect
of Zijin capsuleintherat liver fibrosisinduced by BSA
injections.
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A new method of extensive resection for gastric
carcinoma: selective type III operation
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INTRODUCTION

One of the most important factors related to the
prognosis of progressive gastric carcinomais the
metastasis to lymph nodes. Since 1968, we have
made researches on the lymphatic metastasis and
the proper scope of resection of lymph node in
progressive gastric carcinoma. On the basis of this
research, we designed a new method of extensive
radical operation with special reference to the
resection of lymph nodes.

MATERIALS AND METHODS

Theoretical basis of selective D3 operation

Since 1968, we have studied comprehensively the
lymphatic metastasisin gastric carcinomain 181
patients and reviewed 1317 cases reported in
literature!*?. There were 784 cases of carcinoma
in gastric antrum, and the overall rate of lymphatic
metastasisin stations 1 and 2 were 16.5%-58.1%.
Therate of lymphatic metastasisin station 3 was
group 12, 20.7%,; group 14, 13.4%; group 10, 13.
2%, group 15, 12.8%,; group 13, 11.6%; group 11,
9.0%, group 2, 4.1%; and in station 4: group 16, 3.
7%. There were 481 cases of carcinomain the
gastric body, the overall rate of lymphatic
metastasis were 13.5%-60.4% in stations 1 and
2. The rate of lymphatic metastasis in station 3
was: group 12, 12%; group 13, 4.9%; group 14, 4.
3%; group 15, 2.4%; and in station 4: group 16, 3.8%.
There were 162 cases of carcinomain gastric cardia,
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theoverdl rate of lymphatic metastasisin stations
1 and 2 were 8.1%-60.2%. The rate of lymphatic
metastasis in station 3 was group 12, 7%; group
111, 5%; group 13, 2.5%; group 14, 15 and in
station 4: group 16, 1%. There were 71 cases of
carcinomain the whole stomach, and the overall
rate of lymphatic metastasisin stations1, 2, 3were
8.6%-80.3%.

According to the above results, in cases of
progressive gastric carcinoma, the resection of
only station 2 lymph nodes will result in
incomplete resection of lymph node metastases,
and if routine resection of station 3 lymph nodes
is performed, the operational injury and
postoperative complications will be increased,
leading to unnecessary total gastrectomy. All
these may influence the quality of post-
operational life. On the basis of our study and
with reference to the Japanese Clinical
Pathological Standard for Gastric Carcinoma, we
designed selective D; operation.

The scope of lymph node resection in selective
D3 operation

Thisoperation is characterized by the routine resection
of lymph nodesin stations 1 and 2, and highlymphnodes
metastasisratein station 3.

In the cases of carcinoma of gastric antrum, the
lymph nodes in groups 3, 4, 5 and 6 in station 1
and groups 1, 7, 8 and 9 in station 2, and the
groups 11, 12, 13, 14, 15 in station 3 should be
resected. The groups 2 and 10 lymph nodes in
station 3 and group 16 in station 4 should not be
routinely resected, unless they are suspected of
having metastasis. In the cases of carcinoma of
gastric body, the lymph nodesin groups 3, 4, 5
and 6 of station 1 and groups 2, 7, 8,9, 10 and 11
of station 2 and groups 12 and 13 of station 3
should be resected. The lymph nodes in groups
14 and 15 in station 3 and group 16 in station 4
are not routinely resected, unless they are
suspected to have metastasis. In the cases of
carcinoma of gastric cardia, the lymph nodesin
groups 1, 2, 3 and 4 of station 1 and groups 5, 6,
7, 8,9, 10, 11 and 110 of station 2, and groups 12
of station 3 should be resected. The lymph nodes
ingroups 13, 14, 15 and 111 of station 3 and group
16 of station 4 are not routinely resected, unless
they are suspected to have metastasis.
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RESULTS

Complications and mortality

Inthe 834 cases of gastric carcinomatreated from
1960 to 1982 in our hospital, the rates of
complication treated with different operational
modalities were D; 2.4% and D, 4.7%; and
selective D3 6.7% and D3 6.7%, with no significant
statistical difference (P>0.05). Themortality rates
were D1 0.7% and D, 2.3%; and selective D; 2.
1% and D3 6.7%, with no significant statistical
difference (P>0.05)"!. No complicationsand death
occurred. In the 216 cases of stage Il carcinoma
of gastric antrum and body treated from 1972 to
1989 with D, or selective D3 in our hospital.

Survival time

In the 834 cases of gastric carcinoma from 1960 to
1982, no significant statistical differencewasobserved
in the 243 stage | and 11 cases, whether treated with
D,, D, or selective Ds. The 5-year survival rate were
2.8%, 49.2%, 68.3% and 83.8%, respectively in the
stage Il gastric carcinoma treated with D1 in 139
cases, D, in 181 cases, selective D3 in 88 cases and
D;in 6 cases. The 5-year survival ratein casestreated
with D; and selective D; were significantly higher than
that of casestreated with D; and D, (P<0.01), but no
significant difference was noted between casestreated
with D3 and selective D3 (P>0.05). Among 216 cases
of stage |11 gastric antrum and body carcinoma
managed from 1975 to 1989 in our hospital. The 5-
year survival ratewas 35.7% in 114 casestreated with
D,, and 56.3% in 102 cases treated with selective D,
differencewassignificant statistically (P<0.01).

DISCUSSION

Surgical resection isthe trestment of choicefor gastric
carcinoma and the resection of lymph nodesisavery
important part of the operation. To reduce the residual
lymphatic metastasi sasmuch aspossible, we conducted
aresearch into the lymph node metastasis of gastric
carcinoma, and found that therewasaclosere ationship
between the site of tumor, thedepth of invasion, thesize
of tumor and the biological behavior of thetumor. And
therewasadefiniteroleof lymphnodemetastasis, except

for the carcinomainvolving thewhole stomach.

Based on the research, we designed the selective
D;operation. Thisoperationincludesmainly: a. The
compl ete resection of lymph nodesin stations 1 and
2, and those of higher rate of metastasisin station
3. b. Asto the low lymph node metastasis rate of
stations 3 and 4, whether they should be resected
or not may bejudged by if any metastasiswasfound
during the operation in combination with theclinical
pathological factors. No statistical difference of
complication and mortality rate was noted between
selective D; and D; and D, modality. Long-term
clinical practice showed that the selective D3
operation can significantly prolong the survival of
stage |11 cases and part of the stage IV cases, with
significant statistical difference from D1 and D..
No significant statistical differencein survival time
was noted in comparison with Ds, but the operational
injury was less severe and unnecessary resection
of whole stomach can be avoided in part of the
selective D3 cases with better quality of post-
operational life.

Through more than 20 years of practice, we
consider the indicationsfor selective D; operation
are: a. carcinoma with invasion to the serosa
without involvement of liver and peritoneum; b.
direct invasion to neighboring tissues and organs,
which can be radically resected by combined
resection; and c. minor metastasis to peritoneum
closetothe primary lesion and isolated metastasis
to liver, which can be completely resected.
Contraindications: a. carcinomawith invasion to
mucosa and submucosaonly. In case except there
was metastasis to lymph nodes in station 3, D,
was used routinely; b. carcinomainvolving whole
stomach (>2 regions). If these lesions can be
completely resected, D; was used; and c.
extensive metastases to liver and peritoneal
cavity.
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Expression of nm23 gene in hepatocellular
carcinoma tissue and its relation with metastasis
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INTRODUCTION

Among themostly expressed 23 genesin nonmetastatic
tumors, nm23 had the highest frequency. Steeg et al™™
first identified and cloned its complementary DNA and
confirmed that its lower expression was related to the
high metastatic activity of melanomacell lines. Many
studiesfound afterwardsthat the expression of nm23 at
the RNA or proteinlevel wasinversely correlated with
the devel opment of metastasisor poor clinical coursein
cohortsof several human tumor types, including breast,
colorectal and gastric carcinomas. But the effects of
nmM23 on metastasis of hepatocd lular carcinoma (HCC)
isgtill unclear. Inthisstudy we haveinvestigated nm23
expression in HCC with immunohistochemical
techniques and the correlation between its expression
level and metastatic progression.

MATERIALS AND METHODS

Subjects

Specimens of 24 cases of human HCC were
obtained from surgical resectionsin Tongji Hospital.
Observationswere carried out on tissuesfrom tumor
areas, nonneoplastic areas and their boundary areas
when available. Ten of them showed cancer cell
emboli in portal vein or metastasisin portal lymph
nodes or in distant organs, e.g. inthe lung. Fourteen
cases without metastasis were characterized by no
findings of tumor invasion into the surrounding
tissues at operation or no metastasis outside the
liver by X-ray and sonography. The sampleswere
fixed with 4% paraformal dehyde and embedded
with paraffin. Successive sections were
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stained withHE, aswell asimmunohistochemically with
the SP method. The staining was considered negative
(-) when no cellswere stained on the section, and weakly
(+), moderately (++) and strong (+++) positive, whena
few, moreand alot of cancer cellswere darkly stained,

respectively.

RESULTS

The positive signal revealed brown grainsin
cytoplasm of tumor cells. nm23 protein
expressed highly in HCC, but was not obviously
related to the degree of malignancy
histologically. The positive rate was 67% (16/
24). The expression of nm23 was heterogeneitic
in different cancer cell nodules and in the same
nodule. The positive cells presented focal
distribution or scattered through the cancer
nodules. nm23 protein also expressed in the
normal liver tissues around the carcinoma. The
positive rate of nm23 was 86% in the group
without metastasis, and 40% in the group with
metastasis. The nm23 expression level in
metastatic HCC was significantly lower than that
in nonmetastatic HCC (P<0.05, Table 1).

Table 1 Relationship between 2«<nm232« expression and
metastasis of HCC

nm23 expression

Groups n Positive rate(%)
+ ++  +++

Nonmetastatic 14 2 3 3 6 85

Metastatic 10 6 2 1 1 402

aP<0.05 compared with metastatic group.

DISCUSSION

nM23 isasuppressor gene for tumor metastasi s that
encodes nucleoside diphosphokinase (NDPK).
NDPK causes activation of a G protein pathway
involved inthe signal transduction of many growth
factors and hormones. Expression of nm23 at the
RNA or protein level was shown to be inversely
correlated with the staging and differentiation of
human breast cancer. In later period of poorly
differentiated tumors, nm23 showed in general a
lower expression and their recidive ratewas higher,
and survival rate was low!?. Similar results were
obtained by prostate and thyroid carcinoma®. Our
data showed that the expression level of nm23 was
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significantly lower in cases of HCC with metastasis
than that without metastasis, suggesting that nm23
had some effects of inhibiting metastasis of HCC.
However, no relation between expression of nm23
and lymph node metastasis was reported by Haut et
al, However, Cohn et al'® found that nm23 was
associated with distant metastasis after operationin
colorectal carcinoma. Moreover, nm23 wasreported
toberelated with lymph nodemetastasisin pulmonary
squamous cell carcinoma, but not in pulmonary
adenocarcinomal®. Our preliminary study also
showed that there was no nm23 expression in 2
nonmetastatic HCC tissues, but stronger expression
in 1 metastatic HCC. These suggested that some

other regulatory factorsmay exist evidently intheprocess
of metastasis of HCC.
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Prognosis of patients with HCC is estimated by
several factors, such as histological differentiation of
tumor cells, tumor size, and extent of lymhatic or
hemotogenous spread. In this study, we detected the
AFPmMRNA in the blood of nude mice bearing human
hepatocellular cacinoma (HCC) using nested reverse
transcriptase polymerase chain reaction (nested RT-
PCR) and study itssignificance and rolein blood spread
and distant metastasis.

MATERIALS AND METHODS

Animal SMMC-LINM cell lines which can
secrete AFP (provided by the pathology
department of our university!™) were inoculated
into the neck and back of nude mice (BALB/C/
NU, 4 weeks after birth), (107 HCC cellsto each
mouse). After 6 weeks, 20 nude mice (15g-20g
in weight) with tumors growing to 2cm-4cm were
used in the experiment.

Collection of samples Both eyes of the nude
mice bearing HCC were scooped out and blood
(about 1ml) was collected and placed into a 12ml
centrifuge tube. The subcutaneous tumors were
resected, and their integrity and rel ationship with the
surrounding tissues were observed. Theliver, lung,
kidneys and other oragans of the mice were cut and
examined pathologically.

Methods Oneml whole blood was collected from the
peripheralvein of each subject into a centrifuge tube.
AFPMRNA was detected with nested RT-PCR. The
detailed procedures were asfollows.
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Detection of AFPmMRNA Heparinized whole
blood was centrifuged and the plasma fraction
was removed. The cellular fraction was enriched
for mononuclear cells or possible tumor cells
according to the method by Komeda?. Total
cellular RNA was extracted by a single-step
method of RNA isolation!®. The reverse
transcription reaction was carried out in 20 pl
reaction mixture using a first-strand cDNA
synthesis kit (Promega USA) according to the
manufacturer’s instructions. Nested PCR was
conducted by addition of 5 pl solution of cDNA
to 100 pl reaction mixture containing 10mM Tris
HCI (pH 9.0), 50mM potassium chloride,4.5mM
magnesium chloride, 250nM dNTP 15pmol of
each outer primer (EX-sense and EX -antisense)
and 2.5 units of Tag DNA polymerase (Promega,
USA). The reaction mixtures were subjected to
35 cycles of amplification in a programmable
thermal cycler (Perking-Elmer Cetus, USA) using
thefollowing sequence: 94°C for 1.5min, 57°C for
1.5minand 72°C for 2.5min, and afinal extension
step at 72°C for 10min. A sample of 10 pl of the
first amplification product was further amplified
using an inner pair of primers (IN-sense and IN-
antisense). To verify the amplified AFP DNA
fragment, the samples were digested with the
restriction enzyme Pst | and analysed by
electrophoresis on a 2% agrose gel and stained
with ethidium bromide for the specific bands of
174 base pairs (first amplification product) and
101 base pairs (second amplification product).
Nested PCR was performed two or three times
for sampleswith conflicting results. The external
and inner pair of primers were designed as
follows

EX-sense 5'-ACTGAATCCACAACACTGCATAG-3

EX-antisense 5'-TGCAGTCAATGCATCTTCACCA-3

IN-sense 5'-TGGAATAGCTTCCATATTGGATTC-3

IN-antisense 5’ -AAGTGGCTTCTTGAACAAACTGG-3'

According to thisdesign, the PCR products of 176
and 101 base pairswere amplified from AFPCDNA by
externd (EX-senseand EX-antisense) andinternal (IN-
senseand IN-antisense) primer pairs, respectively. EX-
sensewas located in exon 1 (AFPMRNA nucleotides
90-112), EX-antisenseinexon 2 (AFPMRNA nucleotides
241-263), IN-senseover exon 1 and exon 2 (AFPMRNA
nucleotides 122-145) and IN-antisense in exon 3
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(AFPmMRNA nucleotides 200-222). cDNA sequences
followed the method reported previoud y™.

Statistical analysis The relationship between
the AFPMRNA in peripheral blood and various
clinical parameterswas examined by Chi-square
test.

RESULTS

AFP mRNA was detected in the blood of 6 (30.
0%) mice bearing HCC, 4 (66.67%) of 6 nude mice
had distant metastasis in lungs, liver or kidneys
(Figures 1-3).

Table1l The relationship between detectable rate of AFPMRNA
and distant metastasis

Types Cases Cases of metastasis Metastasis rate
AFPMRNA (+) 6 4 66.67°
AFPmMRNA (-) 14 0 0.00

P<0.01, vs AFPMRNA (-).

Thediametersof HCC in 6 micewith podtive AFP
MRNA in blood were more than 3cm, no distant
metastasis occurred in tumors below 3cm in diameter
(Table2).

Table 2 The relationship between tumor diameters and distant
metastasis

Diameter Cases Cases of AFPMRNA (+) Positive rate

>3cm 9 6 66.67°
<3cm 11 0 0.00

5P<0.01, vs tumors below 3cm in diameter.

AFPmMRNA was detected among 12 (50%) nude
mice bearing HCC with serum AFPlevelsbeyond 4 000
pg/L while no AFPmMRNA was found in 8 nude mice
with serum AFPlevelsbelow 4 000 pg/L (Table 3).

Table 3 The relationship between AFP levels in serum and
detectable AFPMRNA

AFP levels(ug/L) Cases AFPmMRNA (+)  Positive rate

>4000 12 6 50.0°
<4000 8 0 0.0

®P<0.01, vs nude mice with serum AFP levels below 4 000 pg/L.

Thefirgt-cycle PCR products, 174 base pairs, can
be cut into two pieces of 102 and 72 base pairs by
regtrictionenzymePst |. Thesecond-cycle PCR product,
101 base pairs, can be cut into two pieces of 60 and 41
base pairs (Figure 4).

174bp
102bp

(10 bp
12bp
olbp
dlbp

Figure 1 Metastasis in liver. (x30)

Figure 2 Metastasis in lungs. (x30)

Figure 3 Metastasis in kidney. (x30)

Figure 4 The first-cycle PCR products was cut into two pieces of
102 bp and 72 bp by restriction enzyme Pst I; and the final PCR
products was cut into two pieces of 60 bp and 41 bp.
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DISCUSSION

Recently, there have been some reports about
the employment of the reverse transcriptase-
polymerse chain reaction (RT-PCR) technique
to detect tumor cells spreading into the
peripheral blood, bone marrow, and lymph nodes
(571, There trials have aimed to amplify tumor-
specific gene transcripts which can not be
detected in these tissues under normal
conditions. Free mRNA is so fragile under
conditions of abundant RNAse activity that the
specific mMRNA in blood can indicate the
presence of intact cells producing such proteins
just before the extraction of RNA.

This study showed that AFPMRNA was detected
in 6 (30.0%) of 20 nude mice bearing human HCC 4
(66.67%) of them had distant metastasis. None of 14
nudemicewith negative AFPMRNA inblood had distant
metastasis (P<0.01), suggesting that the distant
metastasi soccurred viablood circulation. Thedetectable
ratesof AFPMRNA wassignificantly rdlated with AFP

levels, tumor size and distant metastasis (P<0.01). In
other words, AFPMRNA in blood may beaprerequisite
for distant metastasis of HCC.

In conclution, AFPMRNA may be an effective and
sengitivemarker for HCC matestasisin blood and distant
metastasisaswell.
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INTRODUCTION

Radiotherapy wasinitiated when Grubbe treated tumor
with X-raysin 1896, Afterwards, radioisotopes such
as Ra and Rn, were used for clinical?diagnosis and
treatment. Basi ¢ researches on the biological effects of
X-rays, y-rays, fast neutron, and so on discovered that
damages to mammalian cells induced by high-LET
irradiation were more serious than that by low-LET!.

Because of their low oxygen enhancement ratio
(OER) and highrelativebiologica effectiveness(RBE),
heavy ionscankill carcinomacellsefficiently®, among
which about 5%-20% was hypoxia. TherewasaBragg
peak along the energy deposition of heavy ions, so that
more dose could reach to the tumor while less to the
normal tissues?. Therefore, heavy ionbeamisbelieved
to play animportant rolein thefutureintheradiotherapy
for tumors.

The treatment with heavy ion beam has been
studied and put into clinical practice sincethe 1970sin
Americaand since 1994 in Japan. But in our country,
this research is still initsinitial stage. Thisis our
preliminary report onthedose--responseandfractionated
irradiation with 256MeV/u® Ar*** in human hepatoma
SMMC-7721cdls.

MATERIALS AND METHODS

Cell culture

The human hepatoma SMMC-7721 cell line was
obtained from the Second Military Medical
University®®. Thecellswereculturedin RPM1-1640
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medium (Gibco Inc.) supplemented with 10% calf, 100u
penicillinand 100 pg/ml streptomycin. Themediumwas
placed at 37°C inhumidified atmospherewith 5% CO2.
The cells were inoculated in the glass flasks with a
diameter of 35mm and density of 5x104cdlls/ml 2 days
beforeirradiation.

Irradiation
25MeV/u “°Ar'#* was accelerated by HIRFL. The
intensity of thebeam was2.1x106 iong/s.
Beforeirradiation, the medium was removed and
the cells were washed twice with D-Hank’ s buffer.
The flasks were enveloped with 4 um mylar
membrane. A part of cellswereirradiated at the dose
of 0.68 Gy, 6.8 Gy, 68 Gy, 680 Gy and 6800 Gy,
respectively. The others were irradiated with
tractionated dose of 68 Gy for 1, 2, 3 and 4 times,
respectively, at an interval of 2 hours. After
irradiation, each flask was added 2ml medium and
kept in 37°C incubator for 24 hours.

Analysis of samples

After washed with D-Hank’ s buffer, the cellswere
fixed for 4 hours and then stained with acridine
orange (0.01lmg/L, pH 6.8) for 10min and
differentiated with stilled water for about 5min.
Cells with micronuclei were counted under the
fluorescence microscope to obtain frequency of
micronuclei (FM). Afterwards, cells were washed
once with PBS (pH 6.8) and stained with Giemsa
(1:20, pH 6.8) for 8 min to gain number of cells per
mm? (NC).

RESULTS

Observation of cellular configuration

Under the florescence microscope, the null were
bright yellow while cytoplasm and nucleolus were
red. After irradiation, many typesof aberration were
observed, such as micronuclei, small nuclei, free
chromosomes, chromosome bridge, and so on
(Figure1).

Cdllstreated with 680 Gy and 6 800 Gy were dead,
but theremnants gppeared different. Theremnantsinduce
by 680 Gy were far smdler than controls and the nuclel
werebright ydlow andthecytoplasmwaslightydlow, while
those induced by 6 800 Gy changelittle in size, but the
nucleusand the cytoplasm could not bedistinguished. The
desth of theformer may becaused by the change of the
permenace ability of cellular membrane caused by
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the high dose, and shrinking of the cells. When fixed,
the nuclei were smaller than controlsbut not disperse.
Thedosefor the latter onewas even higher, and cells
died quickly after irradiation. So, the nuclear
membrane was broken, and the nuclei entered the
cytoplasm when fixed.

Figure 1 Abnormal nuclei and chromosome aberration induced
by 25MeV/u“Ari4*
a. micronuclei, b. free chromosome, ¢. chromosome bridge.

Dose-response

Asshown in Table 1, FM of the samples was
higher than the control, which was correl ated
positively with the dosage (r = 0.9952) while
NC was negatively correlated with dosage
(r = -0.9279). This is consistent with other
approaches®.

Response of fractionated irradiation

Asshown in Table 2, with theincrease of irradiation
times FM decreased and NC increased. The
correlation coefficient wasr = -0.9590 and r = 0.
9681, respectively.

Table 1 Dose-response of single irradiation with heavy ions

Dose Number of FM NC
(Gy) cells (%)

0 861 2.56 380
0.68 1952 4.27 391
6.8 2008 4.83 235
68 1960 5.62 207

Table 2 Biological effects of fractionation irradiation

Times of Number of FM NC
irradiation cells (%)
1 1960 5.62 207
2 971 5.13 213
3 974 2.47 250
4 1000 1.80 281
DISCUSSION

Thedamagesinduced by heavy ionswereintensified
with the increasing dose, but NC induced by 0.68
Gy was higher than that of the control, possibly
because very low dose can stimulate cell
propagation.

When thetimes of irradiation wereincreased, the
repair mechanism is activeted and the efficiency of
repair was enhanced. FM induced with four divided
doseswaslessthan that of control. Thismay be dueto
the high repair efficiency.

MF peaked when cells underwent one division
cycle after irradiation!®!. The time of adivision
cycle was about 24 hours because of the
delayed division induced by irradiation.
According to our approach, FM was not the
highest one (the data are not shown), but there
was significant correlation between MF and
dosage, MF and the times of irradiation.
Micronucleus was one kind of nuclear
structure, less than 1/5 of the normal nucleus,
forming fragmentsinduced by irradiation during
the cell division. Therefore, FM after one
division cycle represented the direct effects of
irradiation with heavy ion beam.

NC was closely correlated with FM, but NC
represented by the lethal effect more directly that FM.
Thecorreation efficient was-0.8870for singleone. Both
asthe endpoints of radiosensitivity, they reflected the
sameresults.
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Mytilusedulislinnaeus (Yibe) belongsto mytilide, gill
lamella, and mollusc. Therearerich resourcesin Bohai
and Huanghai of China. Yibei multi-active elements
(YBMAE)!™ come from mytilus edulis linnaeus
containingtaurine, EPA, Zn, Ci, Ferris, etc. Itspreparation
and compositionweredescribed previoudy. Thispaper
amsat studying theeffect of Y BMAE onthemesenteric
microcirculaioninrats.

MATERIALS AND METHODS

Materials

YBMAE was provided by the Department of
Pharmacology, Medical College of Qingdao
University. Sterile amniotic fluid and Panax
Notoginsenosidum (PNS) were obtained from
Taishan Medical College. Wistar rats were
purchased from the Animal Center of Shandong
Medical University. Themicrocircul ationmonitoring
system was product of Xuzhou Optic Instrument
Factory, China.

Methods

Thirty Wistar rats(male or femal e, weighing 300g+50g0)
weredividedinto 5 groups: YBMAE group | (1.2g/kg),
group 11 (3g/kg), group 111 (6g/kg), PNS group (40mg/
kg) and control group (withsaline). Eachgroup consisted
of 6 rats. The drugs were givenig qd for 28 days®®l.
Thirty minutesafter thelast administration of drugs, the
rats were anaesthetized with vinbarbitol 50mg/kg
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ip. A 2-cm incision was made on the abdominal
wall. The blood color, flow velocity and vessel
wall clarity of tertiary blood vessels were
observed, meanwhile blood flow and flow
velocity were monitored with microcirculation
monitoring system. Sterile amniotic fluid (1ml/
kg) was given intravenously. The above-
mentioned indexes were monitored and video
recorded immediately 10 and 30min after
amniotic fluidinjection.

Statistical analysis Student’ st test was used for the
statistica study.

RESULTS

Effect of YBMAE on blood flow of Wistar rat
mesenteric microcirculation

Immediately, 10min and 30min after amniotic
fluid injection, blood flow of the control group
was decreased significantly (P<0.05, P<0.01,
P<0.01), while the blood flow of YBMAE
groups | and Il showed no obvious changes
compared with that before amniotic fluid
injection, but more significant changes than
that of the control groups (P<0.05, P<0.01).
In YBMAE group I, the blood flow at 10min
was lower than that before amniotic fluid
injection (P<0.05), significantly higher at
30minthan the control group (P<0.01). In PNS
group, the blood flow had no obvious changes
immediately and 10min after amniotic fluid
injection, and increased at 30min (P<0.01),
being significantly different compared with the
control group (P<0.05, P<0.01) (Table 1).

Effect of YBMAE on blood flow velocity of rat
mesenteric microcirculation

The blood flow velocity was greatly decreased
immediately, 10min and 30min after amnioticfluid
injection in the control group (P<0.05, P<0.01),
while in the YBMAE group |, there was little
changein the blood flow velocity, but greater than
that of the control group (P<0.05, P<0.01). In
YBMAE group 11, right after amniotic injection,
thevelocity wassignificantly decreased (P<0.05),
but still faster than that of the control group. At
10min, 30min, the velocity wasincreased, but not
faster than that before amniotic injection. In
YBMAE group IlI, the velocity was decreased
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immediately and 10min after injection (P<0.05),
and increased at 30min, which was significantly
faster than that of the control group at any time
(P<0.05, 0.01). In PNS group, the velocity had
no obvious changesafter injection, but significantly
faster than the control group (P<0.05) (Table?2).

Effect of YBMAE on microcirculation status,
blood color and vessel wall clarity of rat
mesentery

The microcirculation condition of the control group
changed from linear to linear granular flow after

amniotic fluid injection. At 30min, 90% of the
vessels turned to linear granular flow, the blood
color was dark red, the vessel wall was not clear,
and there was stasis in the venous blood. At 12 h,
50% of the animals died. In the three YBMAE
groups and PNS group, 40%, 10%, 0% and 0%
vesselshad linear granular flow after amniotic fluid
injection. The blood color changed from bright red
to dark red in about 30%, 20%, 20%, 10% vessels
respectively. Thirty minutes later, it returned to
normal, and the vessel walls became clear. No
animalsdied within 12h.

Table1 Effect of thedrugson blood flow (um3 + s?) of mesenteric microcirculation in rats (3ts)

After amniotic fluid injection

Groups  Dosage (g/kg) n Before amniotic
fluid injection Immediately 10min 30min
NS 6616+£91.79 432+132.68° 358+64.32° 348+84.30°
YBMAE 1.2 6 576+67.41 545+105.47 593+70.63¢ 560+57.12¢
3.0 6 560+57.88 450+86.49 561+77.96° 588+50.75¢
6.0 6 733+£100.76 602+99.26 578+93.03% 665+73.12¢
PNS 0.04 6 586+60.58 616+67.34° 638+55.11¢ 766+60.40

Compared with beforeamniotic fluid injection, 3P<0.05, "P<0.01; compared with NS, °P<0.05, “P<0.01.

Table2 Effect of the drugson the blood flow velocity of rat mesenteric microcirculation (Xts)

After amniotic fluid injection

Groups  Dosage (g/kg) n Before amniotic
fluid injection Immediately 10min 30min
NS 60.51+0.10 0.35+0.052 0.32+0.102 0.32+0.08*
YBMAE 1.2 6 0.56+0.05 0.52+0.07¢ 0.49+0.07°¢ 0.55+0.05¢
3.0 6 0.54+0.05 0.45+0.07 0.53+0.07¢ 0.55+0.04¢
6.0 6 0.64+0.06 0.48+0.082 0.49+0.08* 0.59+0.06
PNS 0.0 6 0.50+0.07 0.45+0.06 0.49+0.06° 0.52+0.07¢

Compared with beforeamniatic fluid injection, 3P<0.05, ®P<0.01; compared with NS, °P<0.05, “P<0.01.

DISCUSSION

Recent studies showed that the flow vel ocity, blood flow,
flow gtatus, the agglutination ability of platelet and red
blood cdll, theamount of opening capillary wereimportant
factors determining the functional status of the flow
vel ocity, improvetheblood flow status, the blood color,
thevessel wall clarity, increased the amount of opening
capillaries®. Theresultsof thisstudy demonstrated that
YBMAE could increase the blood flow, and could
improvethe microcircul ation status. Theincrement of
flow velocity and blood flow were proportional to
the amount of YBMAE before and 30min after
amnioticfluidinjection. Accordingtotheliterature,
taurine could regulate Ca** metabolism and
prevent arterial atherosclerosis!”. EPA could
inhibit the blood vessel constriction induced by
norepinephrine, and vasoconstrictin A2 and
increase elasticity of RBC, decrease the blood

viscosity and synthesis of TXA2®. YBMAE contains
plenty of taurine, EPA, amino acid and unsaturated lipid
acid, therefore the effect of YBMAE in improving
microcircul ation may berelated to its components.
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INTRUDUCTION

Erythromicin (EM) isapotent agonist of motilin(MTL)
receptorgY. EM may enhance the gastroenteric motion
by binding with MTL receptord?. However, effects of
EM pyloric antrum and itsmechanismarenot clear. The
purpose of this study was to investigate the relation
between EM, plasmaM TL and somatostatininregulation
of pyloric sphincter musclefunctionin dogs.

MATERIALS AND METHODS

A randomized study wasperformed using maeor femae
dogs weighing between 11kg-19kg. Before operation,
dogswas prohibited form eating food for 24h.

Animalswere anaesthetised with i.v. injection of
pentobarbital (2.5%, Img/kg). Theupper medial incision
of abdomenwas performed. Theanterior wall of gastric
antrum was cut about 0.5cm, the tube of the gastric
pressure meter (WYY -1 type, Sapceflight Medicine
Engineer Research Institute) was inserted and fixed.
The pressure graph was recorded by the pressure
transducer.

Erythromycin lactate was dissolved in 5% glucose
liquid, and transfused i.v. (5mg/kg per hour).
Isoptin (1Img/kg) was injected i.v. at an interval
of 60min. At 90mini.v. atropine sulfoacid (0.1mg/
kg) was given. During 120min of pre- and post-
infusion, pressure measure was done for 2min and
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1ml blood samplewas collected from dog femoral vein
every 15min. Nine blood samples (1ml each) were
collected from each dog. 3ml EDTA-Na2 and 200K 1u
aprotinin was added into the samples. Blood samples
wereimmediately centrafuged at 3500r/minfor 15min
at 4°C. The plasmawas stored at -70°C. MTL and SS
was assayed by radioimmune method. (MTL and SS
radioimmune reagment box, East-Asia Immune
Technique Research Institute). The concentration of
MTL and SSin blood was counted with aFJ-2003-50G
counter.

Statistical analysis

Statistical analysiswas carried out using the Statistical
anaysisSystem. Whenasignificant andysisof variance
was found, Student’ st test between two sampleswas
performed.

RESULTS

The changes of plyoric pressure and the concentration
of MTL and SSin plasmabeforeand after i.v. transfusion
(Tablel).

Our results showed that the dog pyloric antrum
basic pressure, total pressure and wave amplitude
significantly increased after administration of EM. The
interval time of high pressure wave amplitude was
reduced and thefrequency increased. Afteri.v. injection
of antagonistsisoptin and atropine, the plyoric pressure
was inhibited repidly. Thelevel of MTL in plasma of
dogs and the change of the plyoric pressue induced by
EM wasreated significantly, and were also infuenced
by atropineand soptin. Theconcentration of SSinplasma
of dogswasincreased after EM administration and not
inhibited by atropineandisoptin.

DISCUSSION

EM isone of most common antibiotics. To investigate
the gastroenteric side effectsof EM, Pilot and Itol, et al
(1, havefound that thei.v. infusion of EM might mimick
themigrating synthetica electric current of muscles(or
contraction) during dog digestioninduced by MTL.
The effect of EM was similar with MTL invivo or
vitro, EM competitively inhibited the compination
of receptorsand MTL, therefore EM is considered
oneof theagonistson MTL receptors. Sarna, et all“ have
found that i.v. EM 1mg * kg*/h-3mg * kg'/h
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(far below thedose of antibiotics) mightinducemigrating
synthetical electric current of 111 phase muscles,
beginning at ssomach and migrating downward, which
was related to MTL release. The main physiological
action of MTL isto enhance the gastroenteric motion
and increase the gastric and plyoric pressure. By i.v.
EM 5mg « kg*/h, the plyoric pressure increased
immediately, suggesting that EM could increase the
pressurein plyoric antrum and it was highly sensitive;
and theeffect of EM wasrelated withMTL. Webelieve
that EM might be used to treat the gastroduodend reflux
diseasesinfuture.

It has been found that the effect of EM on dog
stomach, duodenal and gall doct might beinhibited
by atropine!®, indicating that EM act on
preconjunctional receptors of cholinergic. Some
studies have suggested that EM and MTL have a
similar gastroenteral action and race specificity.
EM could induce the contration of rabbit gastric
smooth musles, and was not inhibited by atropine,

but blocked by antagoists of calcium passway
Nifedipine. Thisindicated EM effect wasrelated with
calcium passway. Our result is similar with other
investigators'.

There have been alot of investigations on the effect
of gastroenteric hormone. Increase in plyoric
pressure wasincreased by human or dog duodenal
infusion of HCI or florence oil, suggesting that
gastroenteric hormone could regulate pyloric
motion. We observed for the first time the plasma
SS changes, and found that the plasma SS level
was not blocked by isoptin and atropine after i.v.
EM, and the plasma SS was higher in |ate stage.
This phenomenon may be related to be
autoregulation in vivo in order to maintain the
balance among gastroenteral hormones like MTL
and normal plyoric pressure.

In summary, the study suggested EM may increase
the pressurein plyoric antrum. The effect may berelated
totheplasmamotilin and somatostatin level.

Table 1 Pyloric pressure and plasma MTL and SS content before and after infusion of erythromycin in dogs.

(n =10, X*s)

Parameters Before drug administration  Erythromycin Verapamil Atropine
Total pressure (kPa) 20.1+2.2 34.5+3.12 10.3+0.42 8.2+0.22
Basic pressure (kPa) 4.1+2.5 6.9+0.92 4.4%+0.8 5.2+0.2
Wave amplitude pressure (kPa) 16.0+14.4 27.6+9.6° 5.910.42 3.0+0.1°
Wave frequency (time/min) 9.8+4.5 5.4+0.52 2.9+0.42 2.0+1.0°
Wave interval (s) 3.0+1.1 6.7+0.62 3.8+0.4 3.1+0.1
Plasma MTL (ng/L) 426.9+53.4 553.9+87.22 447.9+67.6 378.3+8.22
Plasma SS (ng/L) 64.6+13.7 75.2+4.72 85.6+2.9° 105.6+0.2°

2p<(.05, ’P<0.01 vs before used medicine.
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