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Background. 

patient’s welfare and survival can be supported throughout any periods of medical crisis. Two of the enzymes responsible 

fucose or glucuronic acid from the non-reducing end of oligosaccharide chains.
Objective. 
measuring serum and urinary activities of FUC and GLU. 
Material and methods. 

determined by the method of et al. 
Results. -

when calculated per 1mg creatinine. 
Conclusions. Serum FUC and GLU activities can be used for assessing the effect of parenteral nutrition on glycoconjugate 

components of parental nutrition are appropriate and that the body has become suitably adapted to this form of nutrition.
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One of the most important achievements in modern 
medicine has been the widespread use of parenteral 

blood circulation made by 
anatomical basis for vein transfusion has now included 
supplying patients with an adequate nutrition through 

assimilation in maintaining adequate nutritional status 

One of the important benefits in adopting parenteral 
nutrition is in limiting the breakdown of the body’s 

assuring appropriate conditions for patients to survive 

Glycoconjugates such as glycoproteins and gly-

Exoglycosidases in lysosomes metabolise glycocon-
jugates by release simple sugar residues starting from 

-
 glu-

acids  and 
hydrolysis of glycosaminoglycans in connective tissue. 
FUC demonstrates broad substrate specificity including 

and the oligosaccharide chains that constitute the sur-

lysosomal exoglycosidases have now been extensively 
studied due to their functions and widespread presence 

The study aims are to determine the effect of pa-
renteral nutrition on the activity of FUC and GLU en-
zymes in serum and urine as well as on glycoconjugate 
metabolism. These could therefore serve as a potential 
parameters/markers of assessing metabolic changes 
during parenteral nutrition.

-

were excluded as these conditions are known to effect 
the activity of lysosomal exoglycosidases. 

Parenteral nutrition was intravenously administered 

for maintaining a constant rate of nutrient delivery. 
The nutrient admixture was made up at the hospital’s 

formulae as follows:
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Samples of serum and urine were obtained from 

and supernatants were subsequently suitably aliquotted 

of parenteral nutrition with the baseline thus allowed 
any effects of the patient’s illness  on these enzyme 
activities to be excluded.

The times of sampling were in the first instance 
based on recommendations for monitoring parenteral 
nutrition at its early stages (ie. after 3-5 days) and 

organ function to be assessed as well as any modifica-
tions to the nutrient formulations to be made whenever 

lysosomal exoglycosidases changes when measured 

-

 

-

the actual amounts were calculated from a calibration 

-

Statistical analyses were performed by  and 
results were expressed as means and standard devia-

in patients before receiving parenteral nutrition was 

1). Mean GLU activities in patient’s serum were found 

GLU activity after 5 days was found to be significantly 

Figure 1. Serum FUC activity in patients receiving parenteral 

The corresponding results for urine were a FUC 

not show any significant differences between any of the 
time points although a small upward trend was noticed 
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FUC activity in urine was corrected for creatinine then 
also there were no significant differences between time 

-
ry GLU activity were seen with the creatinine correction 

Parenteral nutrition had no effect on urinary creatinine 

Figure 3. Urine FUC activity in patients receiving parenteral 

Figure 5. Urine FUC activity per 1mg creatinine in patients 

Figure 6. Urine GLU activity in patients per 1mg creatinine 

Figure 7. Urine creatinine concentrations in patients rece-

Parenteral nutrition is a relatively new method of 
clinical treatment if patients are malnourished or at risk 
of malnutrition whenever intravenous administration 

activity becomes elevated due to the body’s response to 
injury and associated trauma. These factors contribute 
to an increased basal energy expenditure and protein re-

-

growth hormone and prolactin. As a consequence of in-

of the inflammatory response to surgery and trauma is 

Many studies have confirmed the relationship between 
malnutrition and untoward outcomes following surgery. 
It is seen that patients receiving adequate nutrition are 
able to better tolerate surgical procedures and recover 
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Understanding the biochemical basis of compli-
cations arising from parenteral nutrition is vital for 

diagnosis can be made and that such complications can 

activity of the FUC and GLU enzymes that metabolise 

-
lism to be evaluated in sick patients receiving parenteral 

some significant changes in serum FUC and GLU ac-

nutrition compared to 5 days. The study also showed 
significantly lower serum GLU activity after 5 days of 

These observed changes in lysosomal exoglyco-
sidase activities found in serum may be the result of 
structural changes in tissue and organs. Animal studies 
on the short-term effect of parenteral nutrition on rat 

numbers of lysosomes and macrophage fat storage as 
well as increased activities of enzymes in homogenates 

-

According to studies by and 

reflects the body’s way of adapting to a deficiency of 
certain nutrients or is a reflection of lysosomal enzymes 
involved in the reconstruction of tissues and organs.

pathological changes in cellular structure and bioche-
mically defined disorders of metabolism are now better 
understood. There has also been an increase in the num-
ber of non-invasive and high sensitive methods used 

aims was to determine whether changes in urinary FUC 
and GLU activity occur whenever parenteral nutrition 
is administered to patients. In normally functioning 

this case both FUC and GLU activity has been detected 

released therein by other means than cellular breakdown 

states. The presence of these enzymes in urine may be 
due to the natural process of urethral sloughing or an 
exocytosis of these enzymes from kidney tubules into 
the urine.

Animal studies on rats receiving parenteral nutrition 
have shown that after 9 days blood becomes stagnant 

and glomerular dystrophy and partial sclerosis occurr 

as causing the activities of lysosomal enzymes to chan-

-
ths) lead to increased HEX activity in the urine which 
is a marker of renal tubule dysfunction. The aetiology 
of kidney dysfunction during parenteral nutrition can 

-

by certain nutrient components such as chromium and 

A significant decrease in urinary FUC activity was 

order to account for the state of diuresis affecting enzy-

are directly related to muscle mass and the efficiency 
of renal function which significantly decrease during 
fasting as well as in acute or chronic kidney dysfunction 

creatinine does not significantly change during when 

7). It was found that when FUC and GLU activities are 

of these enzymes over this time period are independent 

-

effect on renal filtration and the lysosomal metabolism 
of exoglycosidases present in kidney tubules. At the 

cannot be ruled out which may thereby affect their ac-

-
nal therapy/treatment around this time is to decrease the 

When assessing the metabolism of glycoconjugates it 
might therefore be useful to determine the activities of 
lysosomal exoglycosidases present in the serum. 

1. Parenteral nutrition decreases glycoconjugate meta-
bolism which is reflected by decreased serum FUC 

significantly decreases serum GLU activity in pa-
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tients receiving parenteral nutrition after both 5 and 

of receiving parenteral nutrition compared to 5 days. 

-

of nutrient components needs to be administered. 
The body also needs the ability of being able to adapt 
to this form of nutrition. 

3. The administration of short-term parenteral nutrition 
has little effect on renal filtration and lysosomal 
exoglycosidases present in kidney tubules.
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