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The role of glucose as an essential nutrient has been evaluated in various ways. Assays with in vitro systems, 
usually carried out near optimal conditions, provide information about which organ or tissue is capable of metabolizing 
glucose under normal condition, and the adaptive effect on enzyme activities caused by diet, hormones, or specific 
metabolites. In the intact animal, metabolism is regulated by homeostatic mechanisms inckding nervous and hormonal 
control. Furthermore, there are functional relationships between different organs and tissues in the body which are 
lacking in in vitm systems. Information on glucose metabolism in the intact animal has depended on changes in blood 
glucose concentration as an index of e.g. the glucogenic behaviour of precursors, although this type of information is 
ambiguous since blood concentration of metabolites or substrates at any time is the net result of the compound's release 
and utilization. Special attention will be given to data on transfer quotient (TQ) from precursor into product (glucose) 
which demonstrate the high glucogenic capacity of our indigenous lactating and latepregnant ruminants. 

INTRODUCTION 

Research over the last 40 yrs has resulted in several 
major advancements in knowledge regarding the nutritional 
role of glucose in ruminants. The topic has been reviewed 
by a number of authoritative investigators in the field, 
namely Boekholt (1976), Bergrnan (1983a, 1983b, 1990), 
Madsen (1983a, 1983b, 1983c), Preston and Leng (1987), 
Brockman (1993), summarizing the knowledge of glucose 
metabolism and providing also access to earlier literature. 
The present paper refers to those work as source of infor- 
mation on the topic, highlighting a few important aspects 
and some findings. 

Glucose plays a key role in the metabolism of the 
animal body. It is an essential source of energy for the main- 
tenance of many tissues, e.g. the nervous system, red blood 
cells, the placenta and the mammary gland. It also serves as 
a precursor for the biosynthesis of essential cell compo- 
nents. Glucose oxidation is necessary for the formation of 
most of the reduced co-factor NADP for synthesis of long- 
chain fatty acids, and the synthesis of milk components. Due 
to the pre-gastric fermentation of feeds, little glucose is 
absorbed fiom the digestive tract of the ruminant, however, 
glucose is equally important as a metabolite as for all 
mammals. In the ruminant, the major portion of glucose 
must be synthesized by the process of gluconeogenesis. This 
process is accelerated when the demand for glucose is 
raised, as with the onset of lactation and in the later stages 
of pregnancy. Impaired gluconeogenesis, a shortage of car- 
bohydrate precursors, or both, are believed to contribute to 
various metabolic disorders frequently seen in ruminants, 
such as acetonemia in dairy cows and pregnancy toxemia in 
sheep. 

Information in the present presentation will be given 
on methodology, glucose supply, glucose needs and uti- 
lization, and touching a little on gluconeogenesis from 

propionate. Gluconeogenesis from amino acids is not cov- 
ered here. 

METHODOLOGY 

Following biochemical studies with in vitro systems 
conducted in the thirties onward and studies with intact 
animal relying on changes in blood glucose concentration 
data, a major advance has been in efforts in obtaining quan- 
titative estimates of the rate of glucose metabolism using 
principally two techniques: isotope dilution and arterio- 
venous catheterization. The techniques may be combined 
and two or more isotopes may be used simultaneously. The 
effect of supplying substrates as precursors, e.g. those 
arising from ruminal fermentation or through intragastric 
and intravenous infusion, may also be estimated fiom data 
on absorption by the splanchnic bed or ruminal glucose 
precursor production rates. The techniques may also be used 
to estimate glucose utilization by organs and tissue, e.g. 
liver, hind-limb muscle, mammary gland, portal drained 
viscera, placenta. 

Tracer Techniques 
The tracer dilution technique depends upon the princi- 

ple of isotope dilution, i.e. the concentration of tracer at any 
time (specific radioactivity, percent excess abundance) that 
is inversely related to the mass of tracee homogeneously 
mixed with the tracer. It is the prime technique for meas- 
uring the exchangeable masseslvolumes of components1 
comparhnents of living animals. The conventional isotope 
model for the determination of hepatic glucose was de- 
scribed by Steele (1959). The original approach was based 
on the use of glucose-U-I4C. Katz & Dunn (1967) demon- 
strated the advantages of using glucose-6-'H, in that tritium 
does not materially recycle via the Cori cycle and nearly all 
of the tritium is released into water. With glucose-3-'H, the 
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