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Postdoctoral at University of Wisonsin-Madison, USA, Grant no. IPD4680003

Roles of somatostatin analogue in inhibition of mouse hepatocarcinogenesis

ABSTRACT

Hepatocellular carcinoma is one of the highest incidence cancers occur worldwide.
There are many factors influence hepatocelluiar carcinoma formation. This study in an animal
model shows that a high level of growth hormone correlates with a high chance for
hepatocarcinogenesis. To the contrary, a low growth hormone level can decrease hepatocellular
carcinoma formation. In hepatocelivlar carcinoma patients treated with a growth hormone
reducing drug, a somatostatin analogue, an increase of the 5-year survivai rate was observed.
To study the effect of what carcinogenetic stage this drug affects the hepatocellular formation
and the mechanism of how it can do that. We designed a study using mice with high (B6-
Hcs?cw) and low susceptibility (B6) to hepatocellular carcinoma formation. The hepatocellular
carcinoma is developed after N,N-diethylnitrosamine {DEN) injection at 12 days of age. The drug
will be administered before, at the same time and after the first observation of liver cancer in
order to study the effect of drug in prevention, treatment and inhibition of the progression of liver
cancer respectively. The expression of genes invoived in growth hormone control pathway will
be measured comparing between those from cancerous tissues and normal tissues. The
abnormal mouse strain, fit/lit, which has one base mutation in the GHRH receptor gene (ghrhr)
leads to low leveis of growth hormone, will be used as the positive control. The breeding of B6
and C3H mice to get the congenic (B6-Hcs7™" ) was performed and mice were classified to
select the desired strain by DNA polymorphism. They were prepared for pharmacokinetic and
drug toxicity tests. The genotype of B6-Hcs7™ -iitlit mice were checked by restriction site
polymoarphism. In addition, the preliminary result showed that the expressions of growth
hormone responsive genes, egfr, cxbl and igf1, decreased in B6-/it/lit mice compared to wild
type. But the detoxify genes, cy2a, cyp4al4 and mstaZ increased in B6-/it/lit mice. It is possible
to say that after the completion of this study, we will be better understand the effects of this
somatostatin analogue in the inhibition of liver cancer formation. The ultimate goal is to define
the gene controlling pathway that this drug uses to inhibit hepatocarcinogenesis and then
properly uses this drug in hepatocarcinoma patients. It may then be possibie to use this drug in
treatment of cholangiocarcinoma, the life threatening cancer in the North and Northeastern parts

of Thailand.



INTRODUCTION

Hepatocellular carcinoma is the eighth leading cause of cancer-related deaths in the
world (1). Hepatocarcinogenesis in rodents is strongly influenced by growth hormone. Studies in
rats show a reduction in the incidence of induced hepatomas following hypophysectomy (2-3).
Mice expressing growth hormone at a serum level about 4000-fold higher than normal develop
chronic hepatitis and eventually spontaneous hepatocellular carcinomas {4-5). The little (/if)
mutation, which arose spontaneously in the C57BL/6J (B6) strain (6), is a point mutation in the
gene for the growth hormone releasing hormone receptor (Ghrhr™) (7-8). In the BB-/it/lit mice, the
serum level of growth hormone is about 5% of the normal level (9). In carcinogen-treated B6-
lit/lit mice, growth hormone deficiency dramatically suppresses liver tumor development. Tumor
development is also suppressed, to the same minimal level, in animals carrying the little
mutation on more sensitive genetic backg'rounds such as C3H/HeJ and C57BR/cdJ (10).

Several drugs are being tested for anti-hepatocarcinogenesis activity in the clinical trials.
Among these drugs, the somatostatin analogue, one of the synthetic analogues of the natural
hormone somatostatin, was demonstrated to significantly improve survival in patients with
inoperable hepatocellularcarcinoma (11). Octreotide is the first somatostatin analogue
introduced for clinical use. The action of octreotide is to inhibit the secretion of growth hormone,
It can inhibit the release of growth hormone in monkeys 45 times more effectively than
somatostatin-14. Recently, SOM230, the newest somatostatin analogue was established and
proved to have more potency than octreotide (12). The in vivo activity could be attributable to
effects of octreotide on the growth hormone-insulin like growth hormone (GH-IGF) axis. There
are a number of animal tumor models which suggest a role of the GH-IGF axis dysregulation in
tumor growth and development. We are collaborating with Drs. Daniel Mulkerin and Sherry
Meadows, at the University of Wisconsin Comprehensive Cancer Center (UWCCC) in a test of
the effectiveness of the somatostatin analog, Sandostatin LAR, a long acting octreotide, as a
liver cancer treatment and an assessment of its effects on growth hormone-regulated gene
expression in treated and untreated liver tumors. These studies will establish whether any
effects of somatostatin anlogue on liver tumors could be explained by suppression of the growth
hormone pathway. We proposed to complement these human studies with mouse studies that
are inherently more manipulable. Specifically, we will test the somatostatin analogue's
effectiveness in both preventing and treating liver cancer in carcinogen-treated mice of strains

that differ in their sensitivity to liver cancer.



OBJECTIVES
1. To demonstrate the effect of the somatostatin analogue in hepatocarcinogenesis in
liver cancer-resistant C57BL/6J (B6) and the sensitive derivative, B6-Hcs™ mice
2. To determine whether the somatostatin analogue’s inhibitory effect in mouse
hepatocarcinogenesis are correlated with a suppression of the growth hormone
pathway
3. To study toxicity and pharmacokinetics of this somatostatin analogue in the mouse

model

STUDY DESIGN

We proposed to use different strains of mice including B6 and B6-Hes™ in the
experiment. First of all toxicity and pharmacokinetic tests of drug must be performed. Then the
kinetics of drug will be indicated by the level of serum growth hormone after various times of
administering the drug to the mice. The major experiment then will be done in beth strains of
mice mentioned earlier. DEN will be subcutaneously injected to the mice. Each strain will be
divided into 3 groups. The first one will be for starting a suitable dose of the somatostatin
analogue before tumor formation, the second one will be for starting the drug simulitaneously
with tumor formation and the last one will be for starting drug administration after tumor
development. B6-Hes7 -itsit and B6-it/it will be used as the positive controls. The blood
sampies and liver tissues will be collected at different times to study the plasma growth hormone

level, and tumor foci development and gene expression.

MATERIALS AND METHODS

1. Mouse genotyping

The tip of the mouse tails and one toe were clipped and processed for DNA extraction.
PCR was used to distinguish B6, C3H and their heterozygous strains was performed using DNA
polymorphism. For finding their derivatives, lit/lit, PCR of Ghrhr gene was done and Fok / was
used to cut the PCR fragment. The DNA bands obtained after restriction endonuclease cutting
were different between wild type and /it/lit mice. DNA bands were detected in agarose gel
electrophoresis and then stained with ethidium bromide. The visualized bands were seen under

a gel photoimager.



