
CHAPTER I 

INTRODUCTION 

Review Literature 

Adrenomedullin (AM) is a novel hypotensive peptide that was 

recently isolated and identified from human phaeochromocytoma arising 

from the adrenal medulla (Kitamura et al., 1993a; Kitamura et al., 1993b). 

The peptide consists of 52 amino acids, and has one intramolecular disulfide 

bond. 

Tyr-Arg-Gh-Ser-Met-Asn-Phe-Gln-Gly-Leu-kg-Sa-Phe-Gly- 

Cys-kg-Phe4ly-Thr-Cys-Thr-Val-GIn-Lys-ku-~a-His-Gh-Ue- 

Tyr-cln-Phe-Th-Asp-Lys-Asp-Ly s-Asp-Asn-Val-Ma-&+kg-Ser- 

Lys-lle-Ser-Pro-GIn-Gly-Ty-NHZ 

(Disulphide bond between Cysl"d Cy?) 

At present, structures of AM in several species have been 

chmckrized. The ring structure and carboxy terminal amide structure, 

which are essential for biological activity of AM, are well conserved between 

species. Sequence analysis of cloned human AM cDNA showed that human 

AM precursor is 185 amino acids in length, including a putative signal 

peptide (Kitamura et al., 1993b). AM shows homology in chemical structure 

with the senwry nervederived vasodilator, calcitonin gene-related peptide 

(CGRP), one of the most potent .vasodilator bown. They 'share a six residue 

ring structure formed by an intramolecular disulphide linkage and a slight 



















vasodilatation was associated with a dose-dependent increase in NO release, 

which was measured with a chemiluminescence method. The study by 

Miural et al. (1995) suggested that Ah4 has an argininederived NO-mediated 

renal vasodilator action in anaesthew dogs. The effect does not involve 

the glibenclamide-sensitive potassium channel. Very recently, Hayakawa 

and his colleagues (1999) examined the effects of a cGMP-specific 

phosphodiesterase inhibitor on vasorelaxaiion induced by AM in renal 

vessels of rats. The result suggeted that the NO-cGMP pathway is involved 

in the mechanism of AM-induced vasorelaxation in rat kidney. The 

expression of AM mRNA in porcine renal &al smooth muscle cells 

suggests an important role of AM in the regulation of the renal vascular tone, 

not only as a circulating hormone, but also as an autocrine transmitter 

(Segusshi et al., 1995). 

Effect of adrenomedullin on cerebral circulation 

Plasma and tissue concentdons of AM appear to increase in several 

disease states including brain ischemia (Wang et al., 1995). Studies of 

vascular rings in vitro suggested heterogeneous sensitivity to AM, with 

greater responses in canine basilar and mesenteric arteries than in renal, 

coronary, and femoral &es (Nakamura et al., 1995). In contrast, another 

study reported only modest relaxation to AM in isolated dog basilar and 

middle cerebral arteries (Baskaya et al., 1995). AM exhibited profound 

vasodilatii effects on dog vertebral and basilar d e s  in vivo which was 

inhibited by the CGRP receptor antagonist (Baskaya et al., 1995). The study 

also ruled out the possibility that AM produced cerebral vasodilation by 'a 

mechanism that involved production of nitric oxide or vascular prostanoids. 

L a g  et al. (1997) demomtmted that AM produced substantial dilararion of 





In addition, AM has been reported to influence the secretion rate of 

several hormones including catecholamine (Kato et al., 1995) and ACTH 

(Samson et al., 1995). The study by in situ hybridization analysis, showed 

that AM and its receptor is homogeneously distributed throughout the islets 

of Langerhans (Martine et al., 1996). The experimental data on isolated rat 

islets clearly demonstrated the inhibitory role of AM on insulin secretion in a 

dose dependent manner. However, there is another report where stimulation 

of insulin was observed (Mulder et al., 1996). These studies may implicate 

AM as a newly defined factor of the insulin regulatory system that could be 

involved in disorders such as diabetes and obesity. There is still a 

controversy in the studies dealing with the action of AM on secretion of 

many hormones. However, many studies showed that AM is a potent 

regulator of hormone secretion. Further studies on the receptor systems 

affected by AM and signal transduction pathways involved are necessary in 

order to M y  understand its precise role in regulating normal and 

pathological processes. 

Pathophysiological action of adrenomedullin 

Plasma and tissue concentrations of AM appear to be altered in several 

disease states, including hypertension, renal failure, congestive heart failure 

(CHF), cirrhosis, endotoxin shock, diabetes, and brain ischemia (Ishimitsu et 

al., 1994; Jougasaki et al., 1995; Shiji et al., 1995; Sugo et al., 1995; Wang 

et al., 1995; Kohno et al., 1996; Guevara et al., 1998). Plasma concentration 

of AM in patients with essential hypertension, renal failure and cirrhosis is 

found to be significantly i n m e d  in relation to severity of the disease when 

compared to those in control patients (Kitamura et al., 1994). AM has also 

been suggested to participate in the pathophysiology of salt dependent 





heart failure and raise the possibility of a new therapeutic approach t o  the 

treatment of this disease. 

Various hernodynamic changes are observed in thyrotoxicosis, 

including an increase in cardiac output and heart rate with a concomitant 

decrease in peripheral vascular resistance (Taniyama et al., 1996). The 

plasma concentration of AM was elevated in hyperthyroid patients. The 

correlation between the plasma AM and serum free thyroid hormoiie levels 

was marginally significant. The mean blood pressure was relatively low 

while the plsma AM level was elevated. AM may therefore be responsible 

for the vasodilatation observed in thyrotoxicosis (Taniyama et al., 1996). 

Increased in plasma AM and the expresion of AM mRNA has been 

observed in response to focal cerebral ischemia (Wang et al., 1995). The 

potency of this novel peptide, as well as recent report describing increased 

expression after cerebral ischemia, implies the potenital for an important role 

of AM in cerebrovascular physiology or pathophysiology. 

Plasma AM concentration in hyperglycemic patients was found to be 

significantly increased. The rise in plasma AM is believed to be due to a 

hyperglycemia-induced increase of AM expression in the vasculature, which 

may provide a link between hyperglycemia and alteraction of vascular 

function (Hayashi et al., 1997). In patients with non-insulin dependent 

diabetes mellitus, the plasma adrenomedullin increased dependent on the 

severity of diabetic nephropathy and retinopathy (Nakamura et al., 1998). Up 

to now, the physiological and pathophysiological actions of AM have been 

studied by groups of researcher. However, the actions of AM in some topics 

are still unclear and remain to be detemhd. There is a tendency that many 
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