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INTRODUCTION

Some of the most important research into enteral nutrition
in the 1970s and early 1980s concerned the definition of
nutritional requirements of starved and injured patients
and the most appropriate techniques for giving diets.
These studies showed that the energy requirements of

starved and injured patients. had previously been over-
estimatedl 2 while nitrogen requirements had been
underestimated.3 In disease states, it became accepted that
the recommended daily allowances for vitamins, trace
elements, and haematinics were inadequate and that in the
patients requiring predigested chemically defined elemental
diets more attention needed to be focused on sodium
intakes.4 Current research has focused on qualitative
aspects of lipid requirements, specifically in regard of the
omega 6 to omega 3 fatty acid ratios.

Advances in administration technique led to design
changes in nasogastric and nasoenteral feeding tubes,5
incorporation of drip chambers in giving sets,6 the use of
'closed system' diet reservoirs ofup to two litres in volume.7
These have led to increased efficiency of enteral feeding as
well as to a reduction in side effects or complications. The
abandonment of 'starter regimens'8 in most patients, is to
be welcomed because as a technique it led to reduced
efficacy of enteral feeding, particularly in respect of the
amount of nutrients given.
A further important advance has undoubtedly been the

development of percutaneous endoscopic gastrostomy
(PEG) tube placement. Patients requiring longterm enteral
feeding (who previously had to suffer the discomforts of
longterm nasogastric tube placement) can now be fed more
simply and efficiently by gastrostomy. This has been of
particular benefit to those patients receiving home enteral
nutrition. We anticipate the development of more
sophisticated and manageable, narrower bore PEG feeding
tubes.
Much of the research described above, was done during

a time when enteral nutrition was perceived to be sup-
portive treatment. What is meant by this (in clinical terms)
is that provision of nutritional support in itself by preserving
the nutritional state and thus preventing malnutrition
related complications9 gains time for the primary care
physician to treat the underlying disease.

Research in the field of enteral nutrition is currently
undergoing an interesting change. Investigators now
perceive that there are a number of new substrates that are
of potential benefit to patients receiving enteral nutrition.
While the metabolic response to sepsis and trauma is the
framework within which many new substrates are being
tested, the fact that the gut is not just an inert tube for
digestion and assimilation of food is fundamental to the
understanding of the potential of these novel substrates.
These include glutamine, ornithine alpha ketoglutarate
(OKGA), omega 3 polyunsaturated fatty acids, short chain
fatty acids, and nucleosides.
A unifying feature of these novel enteral substrates is

their tissue specific effects. In the context of enteral
nutrition it is appropriate that they all maintain the integrity
of the gastrointestinal tract, either directly (glutamine, short
chain fatty acids) or indirectly (OKGA, polyunsaturated
fatty acids) by moderating the effects of sepsis or trauma on
this organ. Work that has defined the potential benefits of
the novel substrates has therefore refocused the attention of
investigators to the gut. There is abundant evidence in
published works that starvation results in atrophy of the

villous architecture. Similar findings have been described
during longterm parenteral nutrition in animals,'0 and in
the segments of small intestine surgically bypassed for
obesity. "I The lack of luminal nutrition plays a pivotal part
in producing these changes, it is assumed, by inhibiting
production of factors trophic to the gut. The fact that
absence of luminal nutrition has a deleterious effect on
intestinal morphology has provided a powerful argument
for providing nutritional support wherever possible, by the
enteral, rather than the parenteral, route. This, however,
does not complete the story. Changes in intestinal
morphology have been shown to be associated with changes
in barrier function. Thus not only does parenteral
nutrition adversely affect the intestinal morphology of
experimental animals but it is also associated with the
passage of viable bacteria from the gastrointestinal tract to
otherwise sterile tissues, such as mesenteric lymph nodes,
liver, and spleen.'2 This process of bacterial translocation is
not seen to the same extent in animals receiving enteral
feeding. I10

Bacterial translocation has now been shown to occur in
experimental animals submitted to a pathological stimuli
such as bums, trauma, sepsis, mesenteric ischaemia, and
intestinal bacterial overgrowth.'3 Bacterial translocation
can be potentiated by protein malnutrition'4 and
specifically by essential fatty acid deficiency.'5
There is now experimental evidence to show that partial

loss of intestinal barrier function may be reversed by
luminal nutrition either in the form of oral nutrition'6 or as
suggested in some experiments, by glutamine alone.'7

Although the clinical significance of bacterial
translocation is unclear, translocating bacteria have been
hypothesised as a potential source of sepsis/sepsis syndrome
in critically ill patients. If this hypothesis is correct then the
protective effects of luminal nutrition, as seen so far, may
turn out to be of unparalleled importance and raise the
status of enteral nutrition, at least in critically ill patients,
from supportive to primary treatment.

Clearly though, several important questions remain
unanswered. The first is that the route by which
translocating bacterial reach the mesenteric lymph nodes is
uncertain. It follows also that we still have inadequate
knowledge as to how or why translocating bacteria exert
their deleterious effects. Finally we need to learn much
more about the mechanisms participating in the protective
effect of novel substrates or luminal nutrition, or both.
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Routes taken by translocating bacteria to reach the reticuloendothelial
system (RES).
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The Figure summarises the various routes by which
translocating bacteria reach the reticuloendothelial system.
Do the factors associated with bacterial translocation (such
as malnutrition, lack of luminal nutrition, sepsis or trauma
of different kinds) lead to structural changes within the
intestinal epithelium at paracellular or transcellular sites,
which in turn lead to a failure of mechanical barrier
function? Alternatively, is bacterial translocation a normal
phenomenon such that under the above conditions, tissue
macrophages that engulf bacteria and transport them to the
mesenteric lymph nodes fail to accomplish intracellular
killing? The first two sessions of the meeting brought
together international experts in gut morphology, function,
and immunology who attempted to provide answers to
those questions. If, as it has been proposed, normal
intestinal bacteria can initiate systemic disease as a
consequence of translocating the gut mucosal barrier to the
reticuloendothelial system, it is important to discover the
mechanisms by which this occurs. In this regard, there
would seem to be much interest in the role of macrophage
secreted cytokines, not only in the pathogenesis of the
sepsis/sepsis syndrome but also in the initiating process of
intestinal bacteria translocation. Professor van Leeuwen
considered these points in his paper discussing the 'clinical
significance of bacterial translocation'.
One of the clinically most pertinent questions arising

from the recent work in experimental animals, is that intes-
tinal bacterial translocation can be significantly attenuated
or prevented by different forms of nutritional support. It is
not only important to find out if 'standard' enteral nutrition
or food itself has a protective effective, but also if this effect
can be significantly enhanced by exposing the luminal, or
indeed serosal aspects of the gut to 'unphysiological' loads
(concentrationxrate) of nutritional or 'novel' substrates.
Authors in the third session discussed evidence as to
whether short chain fatty acids, glutamine, medium chain
triglyceride arginine, and its metabolites and nucleosides
can influence gut morphology and function.

In other clinical areas, however, the case for enteral
nutrition as primary therapy is proved, no more so than in
the management of Crohn's disease and the short bowel
syndrome. Not discussed here are also the benefits of
enteral nutrition as a primary therapy of chronic porto-
systemic encephalopathy in patients with chronic liver
disease.18 The reader will also benefit from the advances
that have been made in the use of enteral nutrition as
primary therapy in radiation injury and gut ischaemia as

well as in cancer - the latter perhaps more demanding of a
conference of its own.
The drawing together of small groups of multi-

disciplinary international experts occurs far too seldom
these days. We hope that the proceedings of this meeting
will stand the test of time.
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