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ABSTRACT

Hyperglycaemia occurs frequently in the criticallyeven in those without a history

of diabetes, and is associated with adverse outsoWaile the gastrointestinal tract
is pivotal in the regulation of glucose metabolism health and diabetes, this
relationship had not been explored in the criticalll The focus of this thesis is

glucose metabolism in the critically ill, with argaular emphasis on the role of the
gastrointestinal tract in modulating blood glucosacentrations. The work submitted
for this thesis comprises two studies validatinghudologies and eight subsequent

studies.

In health, hormones secreted from the small intestiave the capacity to modulate
gastric emptying. Studies were designed to furthealuate hormonal mechanisms
underlying gastric emptying. The student estabtistieat in health endogenous
glucagon-like peptide-1 (GLP-1) slows gastric emmyand glucose absorption,
thereby attenuating postprandial glycaefolzapter 4.2)

In the critically ill, glucose absorption was quéiat following small intestinal
administration, and it was observed that absorpti@s markedly impaired when
compared to healt{chapter 5.2) Despite the reduction in glucose absorption,
postprandial glycaemic excursions were sustainedldoger in the critically ill,

attesting to the marked disturbance in glucoseodisiin this group.

The current management of ‘feed-intolerance’ inaghgcally ill involves delivery of
nutrient via a postpyloric catheter, or administnatof a gastrokinetic drug during
intragastric feeding. When comparing postpylorid artragastric delivery of nutrient
the student observed that the former route is &sgoc with more rapid glucose
absorption and exaggerated ‘early’ glycaemic exoonss but no clear increase in
overall absorptiorfchapter 5.3) In clinical practice postpyloric delivery of nignt is
recommended because this technique can increasergiebf nutrient, which is
assumed to equate to an improvement in nutritiomdicomes. However, the
observations from the student’s previous studylehge this premise. A further study

showed that a single dose of erythromycin acutetyeased small intestinal glucose
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absorption, but possibly reduced lipid absorptiod alowed small intestinal transit
(chapter 5.4)

A series of studies examined the potential for wehaethod to glucose-lowering in
the critically ill by administering GLP-1 in phare@ogical doses. It was shown that
GLP-1 markedly attenuated the glycaemic responsena! intestinal feeding in non-
diabetic critically ill patientgchapter 6.2) but that this effect appeared to be more
modest in those patients with pre-existing diabétgspter 6.3) The mechanisms
underlying the glucose-lowering effects of exogen@iP-1 in the former group
were then studied in more detédhapter 6.4) In the critically ill pharmacological
doses of GLP-1 have insulinotropic and glucagotiasiaroperties. Furthermore,
exogenous GLP-1 has the capacity to reduce theofatarbohydrate absorption as a
result of slowing gastric emptying when the latieormal’, but not when it is

delayed.

In summary, the studies described in this thesi® lygelded a number of novel and
important insights. These include the mechanisndetying glucose absorption in
health, quantification of glucose absorption in dréically ill, and the use of a

potentially novel therapy (GLP-1) to regulate glgoaa in the critically ill.
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antropylorduodenal

Acute physiology and chronic health evahat
Antral waves

Cholecystokinin

dipeptidyl peptidase-4
Ethylenediaminetetraacetic acid
Enzyme-linked immunosorbent assay
Exendin(9-39)amide

Gastric emptying coefficient

Growth hormone

Glucose-dependent insulinotropic polypeptide

Glucagon-like peptide-1

Gastric residual volume

Glycel trinitrate

Glycated haemoglobin
High-performance liquid chromatograph
Intensive care unit

Isolated pyloric pressure waves
L-Nitro-arginine methyl ester
L-Nitro-monomethyl-arginine

Migrating motor complex

Magnetic resonance imaging
Non-adrenergic non-cholinergic
Non-esterified fatty acids

National health and medical research cdunc
Nitric oxide

Point-of-care

Parenteral nutrition

Peptide YY

Sodium glucose cotransporter-1
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