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Abstract

one hundred seven patients ( 51 male and 56 females ) suffering from renal failure admitted to
Mirjan Teaching Hospital were included . Twenty healthy individuals were included as control group.
Blood samples were collected and the sera were separated . It was found that rena failure was more
predominant among the patients age group rang from 40 — 70 years old. Besides, it was found out that
the mean values of some biochemical parameters importance for the detection of the disease which
were investigated in this study where higher than the normal . It was found that urea and creatinine
mean value for al patients were highly significant if compared to control group. The mean value (M +
SD) of Adenosine deaminase activity was decreased significantly (14.30 = 10.47) in al patients with
renal failure if compared to the control group (63.80 + 22.98). On the other hand ,the mean of xanthine
oxidase activities also reduced but not significantly (4453.98 + 694.86) if compared with control group
(4669.45+811.80) .
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Introduction

enal Falure is a loss of rend
function ;characterized by uremia,
and the retention of other nitrogenous
wastes in the blood. Renal failure can
broadly be divided into two categorie

[1].

The type of rena failure (acute and
chronic) is determined by the trend in
the serum creatinine. Other factors
which may help differentiate acute and
chronic kidney disease include the
presence of anemia and the kidney size
on ultrasound . Long —standing ..i.e.
chronic kidney disease generally leads
to anemia and small kidney size [2].

Purine metabolic enzymes such as
xanthine oxidase (EC.1.1.3.22 ) and
adenosine deaminase ( EC.3.5.4.4 )
play a major role in degradation of
purines such as adenine and guanine
[3]. These enzymes ae widely
distributed in small intestine , kidney
and liver [4].

No previous studies are known
about the relationship between rend
fallure and nucleotide metabolic

Urease

Urea+ H,O

» 2NH; + CO,

enzymes, So thisstudy s carried out
to show the role of some nucleotide
metabolic enzymes in rena failure
such as adenosine deaminase activity
and xanthine oxidase activity in rend
faillure ( ADA and XOD ).

Materialsand Methods

Patients

In this study , 107 patients ( 51
male and 56 female ) suffering from
renal falure admitted to Mirjan
Teaching Hospital unit of artificial
kidney were included. Also , 20
healthy persons were included and
distributed  accordingly as a control
group . Blood samples were obtained
and the sera of them were subjected for
testing.

Methods

Determination of ureaand creatinine
Urea and creatinine were estimated

using kits provided by biomerieux

company , France.

Principle of urea and creatinine

Nitro prusside

NHs; + Sdlicylate + Sod.Hypochloride ——

PH> 12

Creatinine + Picric acid

37°C

2,2-dicarboxyindophenol

Green complex

Red addition complex
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Determination of Xanthine Oxidase sera  of control subjec and patients
activity [5] with rena falure. This method
depends on the enzymatic oxidation of

Xanthine oxidase activity ( the xanthine which is followed

oxidase form ) was determined by the spectrophotometrically by measuring

method of Ackerman and Bril (50) in uric acid formation at ( 293) nm. [5]

Xanthine + HO, + O, » Urate + H,O

Determination of Adenosine Results and Discusson

deaminase Activity[ 6] ] ] o

Adenosin deaminase activity :
The adenosine deaminase assay is
gdﬁg;?ethet:] z%rggtrl](;deamws}t (I:ﬁn cl); pointed out findings about the level of
converted to hypoxanthine by purine 3‘:;:1?2 nepat(ijg?trg na:pecieglzgmetholsg
nucleoside phosphorylase  (PNP ) -~ . :
.Hypoxanthine is then converted to U q mg_from rendl fa;:lureédln t.h'S
uric acid and hydrogen peroxide (H20- ztu y It \INaSeI seeg that I eﬂos‘;‘f
) by xanthine oxidase (XOD ). H,O; is caminase 1evers - decr n

Few studies had previousy

: ) N0 patients ( n=107 ) with rena failure
Ll;r(;[?;r(ylreact_eg_ Wlﬂ;JII]}IoE:gg;l) N (_23_ (with the value 14.30 U/L respectively)
methylaniline (EHSPT ) and 4- . This result was highly significant in

renal failure cases when compared
with the control group (p<0.01), as
shownin Table (1) .

aminoantipyrine (4-AA ) in presence
of peroxidase (POD ) to generate
guinone dye which is monitored
kinetically.

Table 1 Mean and standard deviation of adenosine deaminase in patients with renal
failure and control group .

Patients Control

Adenosine
Deaminase 14.30 + 10.47 63.80 + 22.98
(ADA) U/L
ADA was expressed in the cytosol of Xanthine oxidase activity is one
al cels as deficiency of ADA results of the most important enzyme in
in accumulation of adenosine.This nucleotide metabolism . The enzyme
would result in the excretion of some activity was investigated in all patients
amount of adenosine in the urine [7]. of rend failure and in the control
_ _ o group. It was found that the mean
Xanthine Oxidase activity value of enzyme activity in the sera of

patients was ( 4453.9 U/L) and in the
control group was (4669.45 U/L) .
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According to the results above , there
was no sgnificant difference between
the enzyme activity of patients and in

the control group ( P>0.05) , as shown
in Table (2).

Table 2 Mean and standard deviation of xanthine oxidase in patients with rend failure

and control group.

Test

Xanthine

Oxidase 4453.98 +694.86

Activity U/L

P<0.05 Significant
P >0.05 not Significant.

This mild decrease of xanthine oxidase
in uremic patients may be attributed to
the effect of high levels of urea in the
sera of those patients which might
inhibit for this enzyme [8]. Also, when
the enzyme activity is reduced |,
xanthine will accumulate in human
tissues and then excreted in urine
resulting xanthineurea [7,9].

Relationship between urea , creatinine
and nucleotide metabolic enzymes

Statistical analysis was
performed to show whether there was
relationship between the presence of
urea and serum cregtinine at high
levels and the activities of xanthine
oxidase and adenosine deaminase . The
results obtained in this study reved
that there is no relationship between
urea when present a  high
concentrations and the decrease in
xanthine oxidase( r = - 0.001 ; P >
0.05).

4669.45+811.80

However , urea acts as inhibitor for
XOD , and it is suggested that urea acts
by reversible attachment at the
substrate binding site . So, its effect on
XOD may have occurred by indirect
mechanism [10]. Thus, there was no
direct relationship between urea and
enzyme level in the sera of the patients
.In addition to that , it was observed
that high levels of creatinine had no
relationship with the reduction of XOD
levels in the sera of the patients. (r = -
0.016; p>0.05).

On the other hand , it was found
that urea had no relationship with the

decrease occurred in  adenosine
deaminase activity ( r = - 0.092 ;
p>0.05). Additionaly, creatinine

elevation in renal failure patients had
no relationship with the reduction in
the adenosine deaminase activity (r = -
0.117;p>

0.05). Although urea plays arole as an
inhibitor to xanthine oxidase( and
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adenosine deaminase [10] but its effect
on the enzymes activities has little
importance since there is increase in
xanthine in the sera of the patients or
adenosine [12] respectively.
However, the main cause that resultsin
decreasing such enzymes comes from
haemodiaysis procedure which can
effect chiefly adenosine deaminase
activity but not at the same degree on
xanthine oxidase activity [11]. Some
studies have showed that the high
reduction in adenosine deaminase
activity ( 4.5 folds decrease if
compared to control ) had stemmed
from the effect of haemodialysis on the
transcription of the gene encoding this
enzyme [13] , leading to decrease of
ADA and increase of the concentration
of adenosine. .
It has been seen that a deficiency in
ADA activity causes moderate to
complete lack of immune function
.Therefore , most patients with rend
fallure suffer from weakening in
immune system especially those on
dialysis process [14].
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