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Summary: Urinary aspartate-transaminase activity in the whole urine was found to be mean

± S. D. = 8.46± 0.69 I.U/I when measured immediately after urine collection. About 50%
loss in enzyme activity was observed after 18 hours dialysis.

An overall 176% increase in enzyme activity followed byS ephadex G-25 (fine) whole urine frac
tionation and a highly significant (P L,001) partial inhibition by earlier Sephadex fractions and
maximum inhibition by earlier Sephadex fractions and maximum inhibition of enzyme by frac
tion 7 have suggested the presence of both high and low molecular weight urinary inhibitors
of aspartate-transaminase. Urea and ammonia presence and inhibitor activity in fraction 6 to 8
bear a close parallelism; both the substances produced 31% inhibition of partially purified goat
liver GOT at concentrations approximating normal human urine. Therefore, low enzyme activity

and its substantial loss in the whole urine and during dialysis may be due to the concomitant
inhibitory effcets of urea. ammonia and unidentified nature of high molecular weight substance(s)
The present method may be effective in separating inhibitors and overcoming the disadvan
tages of dialysis in determining true uriunary aspartate-transaminase activity.
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INTRODUCTION

Although considerable work has been done exploring the possibility of utilizing
urinary enzymes in the diagnosis of diseses, only urinary amylase has found diagnostic
application (1, 4, 7, and 12). This is possible due to an inherent defect that the investi
g3tors used wh~le or dialysed urine and were not aware of urinary inhibitors whose
presence would considerably lower the actual enzyme activity (4).

The possibility of the existence of urinary inhibitors for acid phosphatase was first
suggested by Robinson (8). Subsequently, several workers have reported the presence

of dialysable urinary inhibitors (1. 4, 5 and 9). Recently, two non-dialysable high mole
cular weight peptides have been isolated from human urine which inhibits LDH activity
in both human and rabbit muscles (10). Aspartate-transaminase is present in rich con
centration in kidney and urinary tract tissues; however. reports regarding its presence
with little or no activity in normal human urine is very conflicting and it has been attri
buted to the likely presence of some kind of urinary inhibitor(s} (2,4 and 7). Elevated
activity of this enzyme in urine is observed in acute renal damage or infections (2) or in
conditions where serum AST activity is considerably increased (6 and 7) and which have
been found to be highly unstable and decays within 4 to 6 hours (4 and 7). Moreover,
the aspartate-transaminanse is a coenzyme requiring enzyme whose activity may get
reduced substantially upon dialysis of its coenzyme. In light of this. the dialysis may
not be an effective method to remove both low and high molecular weight enzyme in
hibitors from urine so that true activity of urinary enzyme could be assessed and may
prove of value in diagnosis of diseases.

Therefore. in the present study, urinary AST activity was measured in the whole
and as well as in dialysed urine and after fractionating the urine through Sephadex G-25
(fine) column. The results obtained are compared and discussed in the light of the pre
sence of enzyme activity and its inhibitor(s) in different fraction of the urine of normal

male adult human subjects.

MATERIAL AND METHODS

Fresh urine was collected from six normal male adults. filtered and used immedia
tely for fractionation and subsequent aspartate-transaminase assay described by Wootton

(13) .

A. Whole urine fractionation:

(I) By dialysis: Visking dialysis tubes (3(4" diameter HMC Glouchester) were
used for dialysis of 20 ml of fresh filtered urine against two Iitres of distilled water inside
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refrigerator. The volume of urine after 18 hours of dialysis was measured and enzyme
activity determined in this.

(II) By Sephadex G-25 (fine) gel fractionation: 5.0 ml of the fresh filtered urine
sample was passed through a column of Sephadex gel G-25 (fine) pre-equilibrated with
0.1 M phosphate buffer, pH 7.4. The Sephedex gel column of the size of 20 x 1.5 cm
have produced better and constant results. Nine fractions each of 5.0 ml, except that
of first of 15 ml, were collected by passing phosphate buffer, pH 7.4 through the column.

Each fraction was collected at the rate of 1 ml/2 mt. Entire operations were carried out
inside a refrigerator. The fractionation was completed within two hours. The enzyme
activity was determined by taking 0.5 ml aliquotes of whole urine. dialysed urine and
nine Sephdex fractions.

B. Urinary inhibitors detection:

(I) To 05 ml Sephadex fraction 4 (which had highest aspartate-transaminase
activity), 0.25 ml of fractions, 1,2,3,5,6, and 7 were added separatelv and their enzyme
activity assayed.

(II) To study the effect of urea and ammonia, which was detected in Sephadex
fractions 6 to 8 by the method of Channey et al. (3) as possible urinary inhibitors, follow
ing experiments were carried out: Five mlof 10% W/V goat liver homogenate prepared
in 0.9% NaCI was partially purified by fractionating it through Sephadex G-25 (fine)
column in similar manner to urine fractionation except that elution was carried out here
by 0.9% NaCI. Fraction 5 had highest activity and was related to study inhibition by
urea and ammonia on aspartate-transaminase activity. The enzyme activity was mea
sured by taking 0.1 mlof 50 times diluted fraction 5. The effect of urea and ammonia
(in the form of NH4CI; no change of the pH ill the reaction mixture) was studied at the
concentrations approximating the normal human urine as 10, 20 and 40 g/litre and 0.5.
1.0 and 2.0 g!litre, respectively.

RESULTS

Urinary aspartate-transaminase activity in different fractions: Fresh filtered whole
urine had shown mean ± SO aspartate transaminase activity as 8.46 ± 0,69 I. U/litre
when measured immediately after urine coli ~ction. On 18 hours dialysis, the
enzyme activity was reduced substantially to about half of its initial activity in the

whole urine. Upon Sephadex G-25 (fine) urine fractionation, the enzyme
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activity appeared in Sephadex fractions 3. 4 (highest AST activity), 5 and 6; an overall
176% increase in enzyme activity may have suggested the removal of unknown high
molecular weight urinary inhibitor(s) of enzyme by Sephadex fractionation (Table I.
Fig. 1).

TABLE I Aspartate-transaminase activity in different fractions of urine.

Fractions Urinary No. of AST activity % Overall %

volume cases I.U}I Acti- decrease~

ml vity increase t

Means±SD Total Mean ± SD in activity

1. Urine 5- 6 50.76 8.46±0.69 100

(180±28)

2. Dialysed 20 6 24.50 4.08±0.29 48.24 51.76 t
urine (21.5±0.62h

3. Sephadex

G-25 5 6 142.05 23.34±2.68 275.90 175.90 t
Fractions (20).

-Total volume of fresh filtered urine collected.

1Volume of urine after dialysis. Total activity corrected for 20 ml of dialysed urine.

2Total volume of 4 Sephadex fractions containing enzyme actiVity.

Enzyme inhibition and its inhibitors(s): A highly significant (P L .001) partial
inhibition oy Sephadex fractions. 1.2.3.5 and 6 and maximum inhibition by later fraction 7 of
AST activity of fraction 4 may suggest that both high and low molecular weight subs
tances present in the whole urine. are the inhibitors of urinary enzyme. Urea and ammo
nia detected in fractions 7. 8 and 6. 7 and 8 respectively bear a c'ose parallelism with
the inhibitor activity of these fractions. Therefore. urea and ammonia may also be the
possible low molecular weight inhibitors of urinary aspartate-transaminase (Fig. 1).
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Urea and ammonia and enzyme inhibitors: On partially purified goat liver apartate
transaminase both urea and ammonia had shown the partial inhibitory effects at concen
trations approximating normal human urine. Urea at all concentrations i.e. 10, 20 and
40 gjlitre have produced an overall inhibition of 31 %, whereas ammonia at concentration
05 to 1.0 g/litre approximating human urine had resulted in 17.5% only and at higher
concentration (2.0 g/litre) the inhibition was 31 %. It indicates that both urea and ammQ
nia exerts inhibitory effects on urinary aspartate-transaminase in the whole urine at its
concentrations approximating normal human urine.
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Fig. 1 : Aspartate-transaminase total activity in each Seph adex G-25
fractions and its inhibition by different Sephadex fractions.

DISUSSION

Surprisingly only urinary amylase was found diaQnostic application despite consi
derable work in elucidating the urinary enzyme activity in the diagnosis of diseases. Pre
vious workers have either used whole or dialysed urine for the investigation and were not
aware of the presence of certain substances acting as enzyme inhibitors in these fractions
(4). Until recently, some dialysable and high molecular weight urinary inhibitors of acid
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and alkline phosphatase and LDH have been clearly demonstrated which might have
hampered the enzyme assay (1, 5. 8 to 10).

Although, elevated AST activity in the urine have been reported in acute renal
demage or infections (2) or in conditions where serum AST activity is considerably in
creased (6 and 7) but has been found to be highly unstable and decays within 4 to 6
hours. It has been suggested that little or no AS T activity in the whole urine may be
due to the presence of some kind of unknown enzyme inhibitors(s) in the urine (4).
Presently, we have shown the AST activity in the whole urine when assayed immediately
after urine collection. However, the activity has been found to decay considerably
within 5 to 10 hours in the normal human urine irreversibly (under publication 11).

An overall 176% increase in AST activity after Sephadex fractionation of whole
urine suggests the occurrence of enzyme inhibitor(s). Urea and ammonia present and
inhibitor activity in fractions 6 to 8 bear a close parallelism. Furtt~er, the inhibition of
partially purified goat liver aspartate-transaminase by amonia and urea at concentrations
approximating normal human urine may indicate that these substancs exert the inhibitory
effect on enzyme in the whole urine. Partial and maximum urinary AST inhibition by
earlier and later Sephadex fraction is suggestive of presence of both high and low mole
cular weight urinary inhibitors of AST in the whole urine respectively.

The rapid decaying in enzyme activity within 10 hours upon storage of whole
urine in the refrigerator (11) may also be suggestive of loss in enzyme activity during
dialysis for such a long duration; this effect may be attributed to the presence of un
identified high molecular weight urinary inhibitor(s) or possibly may also be due to the
dialysis of its coenzyme. Thus. dialysis may not be an effective method to remove
urinary inhibitors of the AST.

Therefore. the considerably low AST activity and its stability in the whole urine
may be due to the possible concomitant inhibitory effects of unidentified nature of high
molecular weight substance(s). urea and ammonia. It may be the reason for the earlier
investigators that urinary AST activity in the normal whole and dialysed urine could not
be either detected at all or in appreciable amount and also its highly unstable nature and
rapid deterioration in the urine of the patients. Recently. high molecular weight peptides
as urinary inhibitors of human and rabbit muscle LDH have been shown by Schoeneber
ger et al (10). Present method of separating urinary .inhibitors of aspartate-transaminase
by Sephadex G-25 (fine) fractionation of urine w~thin two hours possibly may overcome
these disadvantages in the estimation of true urinary AST activity and can be explored for
its possible diagnostic applications. Further work is required to isolate and characterise
the high molecular weight urinary AST inhibitor(s).
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