
Peptide linkin appetite control?
 
MONASH researchers have made 

important progress In understanding a 
problem central to obesity - how the 
body regulates its food Intake. 

During the past decade, much interest has 
centred around the regulatory role of certain 
gastrointestinal peptidas . which. it is 
suspected. may act as satiety signals. 

The peptides. bombesin , pancreatic 
polypeptide and neurotensin have been 
impl icated, but most of the work has been 
done with cholecystokinin (CCK). 

Research at Monash and elsewhare has 
shown that both cholecystokinin and 
bombesin are widely distributed in the 
central nervous system and gastrointestinal 
tract of the rat. 

Dr Jack Hansky. of the Monash 
department of medicine, who is conducting 
the research at Prince Henry's Hospital with 
Dr Greg Willis and Associate Professor 
Groeme Smith. of the departmant of psy ­
chological medicine , says many animal 
studies have now demonstrated that 
cholecystokinin can decrease food intake 
when it is adm in istered either peripherally or 
directly into the brain. But there is some 
disagreement whether it produces satiety by 
a central or peripheral mechanism when 
released during natural feeding. 

Large amounts
 
in the brain
 

" A lthough gut cholecystokinin has a 
physiological role in the control of such 
functions as gallbladder contraction and pan­
creatic enzyme secretion:' he says. "it is not 
known whether cholecystokinin in the gut 
has a role in satiety. 

"The finding of lerge amounts of the 
peptide in the ret brain, particulerly the 
cerebral cortex. hypothalamus and midbrain. 
suggests that the central location must have 
some physiological significance . 

"We have shown that its relaase in the 
brain is not influenced by starvation or 
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Music find 
fragments may have been used in other 
books. 

Williams, who performs with the Early 
Music group, Acord (a Monash-associated 
group). and plays the minstrel harp , the 
Gothic harp and the rebec (a three-stringed 
violinl. has already performed some of the 
music from the Mancini Codex . 

Last month. at the Early Music Festival. 
" EM U 'B3" , held at Monash and organised 
by the Eerly Mus ic Society. Will iams ' group 
performed " M usic for Dente" which predates 
the music in the Mancini Codex . 

The Mancini Codex music is polyphonic 
music. 50-called because it combines several 
simultaneous voice parts. 

The Dante music looks back to the 
troubadors. 
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dietary manipulation so its function remains 
unknown." 

The Monash team has done a number of 
studies to explore the role of CCK in short­
term satiety and to determine if any 
relationship exists between the peptide and 
the dopam ine and noradrenal ine neuro­
transmitter systems involved in the control of 
food intake. 

In one study , rats were used . Either saline 
or CCK. bombesin or gastrin in a dose of 100 
nanograms was injected bilaterally into 
various areas of the animal's brain. (A 
nanogram is one-thousand millionth part of a 
gram.) Food and fluid intake was later 
calculated at one -hour and four-hour inter­
vals. 

To determine if there was any interplay 
between the neurotransmitter systems in the 
brain and peripheral injection of CCK, 6 
hydroxy dopamine was injected into the 
various sites to deplete the neuro ­
transmitters. and the animals were then 
injected peripherally with 100 micrograms 
per kg of CCK or control saline. (A microgram 
is one millionth of a gram .) Food and fluid 
intake was again assessed at one-hour and 
four-hour intervals. 

Hansky says the results showed that 
injections of CCK. bombesin and gastrin 
produced changes in food and watar intake 
when injected into various brain areas, but 
the most sensitive area was that part of the 
brain known as the lateral hypothalamus. 

All thrae peptides produced a decrease in 
fluid intake but only CCK produced e 
sign ifica nt decrease in food intake. CCK, 
injected peripherally. also produced short­
term satiety effe cts even when the brain 
areas were depleted of their dopamine and 
noradrenaline neurotransm itters. 

" These experiments have indicated that 
satiety can occur in response to centrally 
adm inistered CCK and that the lateral 
hypothalamus is one of the sites involved: ' 
Hansky says. 

"They indic ate also that sat iety can occur 
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(Lefl) Dr Jack Han sky, o f th e Mon ash 
dep artmen t of medicine at Prin ce Henry 's 
Hospital. who IS studYing the role of 
qestrointestio e! pe p tides in the requ tetion of 
fo od tn teke. 
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with peripheral CCK administration desp ite 
cat echolamine (dopam ine and noradrenaline) 
depletion. 

" This suggests that satiety produ ced by 
cent ral peptide in jections works via a 
different mechanism from that produ ced by 
peripheral injections. " 

The studies at Prince Henry's Hospi tal are 
being ext ended to examine other brain areas. 
and it is planned to map the CCK sensitive 
area s of the rat brain. In addition, a CCK 
" blocker" will be used to see whether 
blo cking the effect of the peptide at its recep ­
tor site in the brain influences satiety. 

Hansky says the rat model w ill be used to 
study ot her peptides such as pancreatic 
polypeptide, nsurotensm and vasoactive in ­
testinal peptide . 

Human studies 

To complement the animal studies, the 
Monash team has studied the release of 
another peptide. pancreatic polypeptide (PP) 
in obese man . PP is released by a meal and is 
measured in blood by radioimmunoassay 
techniques. 

In the study . obese patients and age 
matched controls were fed a standard protein 
rich meal (steak and milk) and the PP level 
was measured over two hours. 

It was found that obese patients secreted 
significantly less PP than normals. 

The same study was then done on obese 
pat ients who had lost weight by diet. Their 
release of PP, it was found. was still 
defe ctive . 

Hansky says this preliminary stud ­
indicates that PP may be a satiety factor and 
that perhaps an inherent (or acquired) defect 
in PP release is partly responsible for lack of 
satiety in obesity. 

The theory remains purely speculative . he 
warns. and many more patients will need to 
be studied before there can be conclusive 
results. 

'T here is little doubt that some peot ides in 
the gastrointestinal tract (and perhaps in the 
brainl influence sat iety ," he says. 

" W hether they playa key role or only act 
as 'fine tuners' is unknown as there are many 
factors other than peptides which influence 
food and fluid intake. 

" It is proposed to further these studies in 
animals and then in man. particularly in dis­
orders such as obesity. anorexia and the 
weight loss of advanced cancer. 

" The future implications of these 
preliminary studies may well turn out to be 
qu ite exciting." 

The research is supported by an NH and 
MRC grant. 
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