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Abstract

AIM: To investigate the growth hormone (GH) and growth
hormone receptor (GHR) expression of and its clinical
significance in patients with chronic atrophic gastritis (CAG).

METHODS: A total of 90 cases were enrolled in the study.
Thirty were healthy controls, the other 60 patients were
divided into two groups according to the endoscopical and
histological diagnosis. Blood samples were drawn in the
morning (menarche did not occur during the blood
extraction in female patients), gastric mucosa was obtained
by endoscopy. Serum GH and gastrice mucosal GHR levels
were measured using radioimmunoassay (RIA) and En
Vinsion technique.

RESULTS: The average GH level was 1.021+0.132 pg/L in
CAG patients, in controls it was 2.869+0.512 ug/L. There
was a significant difference between these two groups
(P<0.01). The positive rate of GHR in CAG patients was
10%, in controls the rate was 100%. There was a
significant difference (P<0.01). There was no significant
change of GH level (3.176+0.421 pg/L) in patients with
gastric carcinoma compared with controls (#>0.05).

CONCLUSION: The study shows that levels of GH and
GHR expression are low in CAG patients. CAG pathogenesis
has a correlation with mucosal nutrient deficiency,
decreased levels of GH and GHR have an adverse effect on
the repair and regeneration of CAG. There is no significant
change of GH in gastric carcinorma patients, GH dose not
play a role in the pathogenesis of gastric cancer.
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INTRODUCTION

Growth factor family isagroup of protein hormones discovered
during the 20" century. This family includes growth hormone
(GH), insulin-likegrowth factor (ILGF), epidermal growth factor
(EGF), transfer growth factor (TGF), and vascular endothelial
growth factor (VEGF), etc. Thesefactorscan gtimulatecell DNA,
RNA and protein synthesis, control cdll growth and differentiation,

and promote regeneration of injured epithelia®™. Studiesin
recent years have shown that there is an intimate relationship
between growth factor and gastric mucosal disease®. Growth
hormone (GH) isatype of monopeptide strain hormonerel eased
from anterior pituitary eosinophilic cells. In the gastrointestinal
(Gl) tract, GH is known to promote water and electrolyte
transport and calcium absorption. The proliferative functions
of GH have been reported aswell. Administration of GH restores
theintestinal and gastric mucosal weight after hypophysectomy
inrats, it isregarded as an important nutrient factort.

Chronic atrophic gastritis (CAG) is agastric precancerous
lesion and has a high morbidity in Chinal. Gastric mucosal
malnutrient is considered as an important factor in the
pathogenesis of CAG1-23,

Since CAG was recognized as a precancerous condition of
the gomach by the World Health Organizationintheearly 1980 s,
anumber of methods have been tested for their ability to reverse
and prevent the development of cancer. Most gastric mucosa
protectors promote the growth and repair of gastric mucosa by
promoting the aggregation and secretion of growth factors
such as EGF, TGF. In a previous animal study, GH/GHR
expression was measured on atrophic gastritis rats. The levels
of GH and GHR expression in rats with CAG were low!*4,
However, theeffect and safety of GH inclinical useareuncertain
in CAG. The purpose of the present study was to investigate
the expression of GH/GHR in patients with CAG and gastric
cancers.

MATERIALS AND METHODS

Research subjects

Ethical approval for this study was given by the Sir Run Run
Shaw Hospital in May 1999. Clinical data were obtained by
review of caserecordsfor all patients. Patients were selected at
random from adult out-patients attending the gastroenterol ogy
clinics. Diagnosiswas made on thebasis of clinical, endoscopical
and histological dataaccording to standard criteria. Weexcluded
the patients who had abnormal findings in other vital organs
(such asthe heart, liver, lung, pancreas and pituitary). Patients
were divided in two groups. Thirty patientsin group B were
diagnosed as moderate-severe gastritis and 30 patientsin group
C were diagnosed as gastric cancer, 30 unrelated individuals
served as controls. Characteristics of the research subjects are
shownin Table 1.

Sample collection and processing

After an overnight fast, 3 mL of blood was taken from cubital
vein. Blood sampleswere set for two hours, then centrifuged at
3500 rpmfor 15 min. Supernatant was saved and stored a -20 C.
Two samples were taken from gastric antrum tissue and two
from gastric body tissue, or four from the primary focus, and
immediately immersed in 10% buffered formalin and embedded
in paraffin wax using standard techniques. Five pum thick
sections were cut and stained with hematoxylin and eosin for
histopathological analysis. Each slide was assessed.

Analytical methods
The level of serum GH was measured by radioimmunoassay
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(RIA) (Reagents were from DPC Company in Tianjing). The
detection of gastric mucosal GHR expression was carried out
by immunohistochemistry and En Vinsion assay (reagentsfrom
Biogenesis Company).

Table 1 Base-line characteristics of the patients

Characteristic Group A Group B Group C
(n=30) (n =30) (n =30)
Age (yr) 48+7 506 5249
Male 19 17 20
Female 11 13 10
Endoscopical normal gastric chronic atrophic gastric
finding mucosa gastritis(CAG) cancer
Pathologic mild superficial moderate-severe gastric
finding gastritis(non-active) CAG with or cancer

without intestinal
malplasia

Statistical analysis

Concentrations of serum GH were expressed as mean+SD.
Differences between the two groups were evaluated by t-test.
Significance was shown as P<0.05. The expression of GHR was
expressed as positive rate. Differences between groups were
evaluated by x2test. Significance was shown as P<0.05. All
experimental datawere analyzed with Spss-pc+ software.

RESULTS

The average level of serum GH was lower in group B than in
groups A and C. There were significant differences between
them, but there was no significant difference between groups
AandC.

Table 2 Serum GH Level (ng/mL) in the studied groups
(mean=SD)

Group A group B group C group
(n=30) (n =30) (n =30)
GH level 2.869+0.512%2  1.021+0.132! 3.176+0.421?

tpe = 3.135 P<0.01 *tgc = 3.537 P<0.01 ?tac = 1.893 P>0.05.

Table 3 Positive rate of gastric mucosal GHR expression in
the studied groups (%)

Group A group B group C group
(n=30) (n=30) (n=30)
GHR expression 100 (30/30)* 10 (3/30)? 13 (4/30)*?

X?ae=49 P<0.01 *x?ac=45 P<0.01 %(%c= 0.16 P>0.05.

The positive rate of gastric mucosal GHR expression in
groups B and C was lower than that in group A. There were
significant differences between them, but there was no
difference between groups B and C.

DISCUSSION

Growth hormone (GH) isatype of monopeptide strain hormones
released from anterior pituitary eosinophilic cells. Growth
hormonereceptor (GHR) iswidely digtributedinthegastrointestina
tracts. GH takesits effect on target tissues by combining with
GHR. Inthe stomach, GHR ismainly distributed among parietal
and chief cdls. In 1995, Nagano etc by using reverse transcription
PCR technology and Southern blot analysis, found the wide
distribution of GHR in the gastrointestinal tract especialy in
epidermal cells, suggesting that GH and GHR could play an

important role in the regulation of metabolism, growth, and
differentiation of gastric mucosal cells. GH and GHR could
improve protein synthesis, promote wound healing, stimulate
gastrointestinal tract proliferation and repair, regulate
immunological responses, and improve absorption of nutrients®.
Presently, clinical applications of recombinant human growth
hormone (rhGH) in various gastrointestinal ailments such as
malabsorption and short bowel syndrome were reported!>29,

Chronic atrophic gastritis (CAG) is a gastric precancerous
lesion and listed asthefirgt of cancer prevention by WTO. CAG
pathogenesis has acorrelation with mucosal nutrient deficiency.
CAG patients had a decreased serum level of trace elements
and beta-carotene with mal nutrition(2-24,

During thelast severa years, we have focused on exploring
the correlation between CAG and GH. In a previous animal
study, we measured the GH/GHR expression in atrophic
gastritis rats, and found the levels of GH and GHR expression
inratswith CAG were rather low. After removing the pituitary
glands from rats, Crean GP discovered that there were gastric
mucosal atrophy, shrinkage and decreased expression of
parietal and chief cells. Increased secretion of gastric acid and
pepsin, and exogenous GH have been shown to promote protein
synthesis and increase gastrointestina absorption of nutrients.
We have considered using GH to treat CAG™4.

Our present study showed the same results as before.
Thelevels of GH/GHR expression in patients with CAG were
significantly lower than normal. GH and GHR could regulate
the metabolism, growth and differentiation of gastrointestinal
epidermal cells, therefore, a decreased GH/GHR level would
hinder the repair and recovery of CAG. Decreased levelsof GH
and GHR had an adverse effect on the progression of CAG.
This study suggeststhat when CAG istreated, GH or GH-like
drugs may be considered in the treatment regimen to promote
mucosal repair and stop the progression of CAG.

Exogenous GH has been shown to significantly increase
the expression of c-myc oncogene®. Watanabe et al.[* showed
that by using N-methyl-N-nitrosourea solution to induce gastric
cancer in F344 rats, GH levels were elevated, suggesting that
high concentrations of GH play arole in the pathogenesis of
gastric cancer. Studies have shown that acromegalic patients,
had an increased risk of developing gastrointestinal tumor and
carcinoma®#. Therefore, cautions should be taken to monitor
the possibilities of gastrointestinal cancers. Whether clinical
usage of growth hormone and medicine which stimulates the
release of growth hormone causes the carcinogenesis of
atrophic gastritis is concerned. Our study showed that the
serum GH leve in gastric cancer patientsand normal individuas
was similar, the positivity rate of GHR expression was not high,
suggesting that GH dose not play arolein the devel opment of
gastric cancer. Lobie et al. investigated the effect of GH on
gastric structure and function in GH-deficient Lewis (dwarf)
rats, Bovine GH (65 micrograms/100 g body wt), wasadministered
twice daily to adult male dwarf ratsfor 6 d (DW+) while control
animals received vehicle only (DW-). Administration of GH
produced a significant increase in body ,stomach wt and
stomach to body wt ratio. GH administration also resulted in an
increase of total gastric DNA, RNA, and protein. The density of
differentiated (parietal and chief) cell typeswas not significantly
different in DW- and DW+ animals. They demonstrated that
GH could stimulate proliferation and enlargement of the gastric
mucosae without significant aterationsin cellular composition.
So werecommend using GH asatreatment agent for CAG, but a
definite conclusion needs further clinical observations.
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