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ABSTRACT

Non-insulin-dependent diabetes mellitus is one of the common
metabolic disorders that ultimately afflict the majority of individuals.
Adrenomedullin (AM) is a potent vasodilating peptide originally
isolated from human pheochromocytoma and it was found latter to
be produced by many tissues. Previous studies reported development
of insulin resistance in aged Am deficient mice. In this study, a
single tail vein gene delivery approach was employed to explore its
potential role in insulin resistance. Upregulating AM gene in type 2
diabetic rats (high fat diet+ streptozotocin injection) significantly
improved skeletal muscle glucose uptake, serum glucose, insulin,
cholesterol and triglycerides as well as the insulin resistance index
(HOMA-IR) compared with diabetic rats not receiving AM gene.
The beneficial effects of AM gene delivery were accompanied by
increased muscle GLUT-4 gene expression, indicating that AM is
closely related to skeletal muscle insulin responsiveness. These
findings provide new insights into the role of AM in insulin
resistance and may have significance in therapeutic applications in

type 2 diabetes.
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Introduction and Aim of the work,

Introduction and Aim of the work

Adrenomedullin (AM) is a potent 52-amino acid vasodilator peptide
originally isolated from tissue extracts of human pheochromocytoma
(Kitamura et al, 1993 (A)). Moreover it has been detected in a variety of
organs, such as adrenal gland, kidney, heart, lung, spleen, and brain, as well as

in endothelial and vascular smooth muscle cells (Dobrzynski et al, 2000).

Adrenomedullin is involved in a variety of biological activities,
including vasodilation, diuresis, and inhibition of aldosterone secretion. Plasma
AM levels are increased in patients with cardiac hypertrophy, heart failure,
renal dysfunction, and hyperglycemia acting in an autocrine/paracrine and

endocrine fashion (Dobrzynski et al, 2002).

Hypertension and insulin resistance, are common related disorders that
are often associated with increased oxidative stress and the resultant vascular
damage. AM was commonly identified as vasorelaxant and hypotensive in
cardiovascular diseases (Brain and Grant, 2004), however some studies

investigated its role in insulin resistance (Shimosawa et al, 2003).

Adrenomedullin-deficient mice not only showed increased production of
muscular reactive oxygen species, but also had significantly decreased insulin-
stimulated glucose uptake into the soleus muscle associated with impairment of
insulin signals. In turn, these abnormalities could be nearly reversed by either
treatment with a membrane-permeable superoxide dismutase mimetic, or
adrenomedullin supplementation (Finkel and Holbrook, 2000 and Shimosawa
et al, 2003).

The aim of the present study is to investigate the effect of upregulation

of adrenomedullin gene expression on insulin resistance in type 2 diabetes.



Chapter 1 Review of Literature

Adrenomedullin

Structure and Synthesis of Adrenomedullin

Adrenomedullin (AM) was isolated originally by Kitamura et al, 1993
(A) from a human pheochromocytoma. The characterization of purified human
AM showed that it is a 52-amino acid peptide with a single disulfide bridge and
an amidated tyrosine at the carboxy terminus. It shows some homology with
calcitonin gene-related peptide (CGRP) and has therefore been added to the
calcitonin/CGRP/amylin peptide family. Rat adrenomedullin has 50 amino
acids, with 2 amino acid deletions and 6 amino acid substitutions compared

with the human AM (Sakata et al, 1993).

Adrenomedullin is synthesized as part of a larger precursor molecule,
termed preproadrenomedullin. In both rat and human this precursor consists of
185 amino acids (Kitamura et al, 1993 (B) and Sakata et al, 1993). The
adrenomedullin precursor gives rise to several biologically active cleavage
products. These are: proadrenomedullin N-terminal peptides (PAMP)
including proadrenomedullin N-terminal peptide of 20 amino acids {PAMP
(1-20)} and proadrenomedullin N-terminal peptide of 12 amino acids
{PAMP(9-20)}, Adenotensin  {proAM (153-185)}, and prodepin
{proAM (22-41)} appears to be a rat-specific adrenomedullin cleavage product
(Kitamura et al, 1993 (B), Lippton et al, 1994 (B) and Gumusel et al, 1995 ).
AM?2 (intermedin) is a 47-amino-acid novel member of the calcitonin/CGRP
family peptides discovered simultaneously by two groups (Roh et al, 2004 and
Chang et al, 2004).

The gene encoding preproadrenomedullin is termed the adrenomedullin

gene and has been mapped and localized to a single locus of chromosome 11.
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