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ABSTRACT

Introduction: Estimation of serum uric acid and magnesium
along with other sensitive markers of renal function (serum
creatinine and urea) are very effective to determine extent of renal
impairment.

Aim: To compare the serum uric acid and magnesium level
between controls and patients with various renal diseases and
also to evaluate any correlation of these two parameters with
severity of impairment (creatinine and urea).

Materials and Methods: Serum uric acid and magnesium
estimation in 20 controls and 50 cases (28 males and 22 females;
age 14-64 years) with various renal diseases (five cases of acute
glomerulonephritis, 10 cases of acute renal failure, eight cases
of acute pyelonephritis and 27 cases of chronic renal failure)
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were done during a period of one year in North Eastern Indira
Gandhi Regional Institute of Health and Medical Sciences
(NEIGRIHMS), Shillong, India.

Results: The serum magnesium and uric acid in control group
were found within normal range with no significant variations
observed in different age and sex. Both the parameters were
found to be raised above their standard normal value in all 50
cases and also the parameters in the study showed positive
correlation with serum creatinine and urea, so result of this
study was significant (p-value <0.001).

Conclusion: Estimation of serum uric acid and magnesium are
sensitive for the establishment of diagnostic and prognostic
aspect in various renal diseases.

Keywords: Acute glomerulonephritis, Acute pyelonephritis, Acute renal failure,

Chronic renal failure, Creatinine, Glomerular filtration rate, Urea

INTRODUCTION

The kidney performs several types of important vital functions of
our body due to its complex morphological structure. It is the major
organ responsible for the excretory function, regulation of body fluid
volume (both extracellular and intracellular fluid) and composition
(by the maintaining an appropriate balance of the concentration
of body fluid electrolytes and acid-base) and secretion of a variety
of hormones and autocoids. Studies of the renal diseases are
facilitated by dividing them on the basis of involvement of four
basic morphologic components of kidney e.g., renal glomerular
diseases, renal tubular diseases, renal interstitial diseases, and renal
vascular diseases. Early manifestations of renal diseases for each
of the individual morphologic components tend to be a distinctive
in character. Furthermore, some components appear to be more
vulnerable to specific forms of injury; for example, glomerular
diseases are often immunologically mediated [1], whereas tubular
and interstitial disorders are more likely to be caused by toxic or
infectious agents [2,3]. Nevertheless, some disorders affect more
than one structure.

Astherenalhandling of magnesiumand uric acid goes through various
phases, so any impairment of renal function leads to derangement
of both the parameters beyond its normal range. Renal handling
of uric acid in human includes: () glomerular filtration; (i) tubular
reabsorption; (i) secretion; and (iv) post-secretory reabsorption
[4,5]; renal handling of magnesium via: (i) glomerular filtration; and
(i) tubular reabsorption [6,7]. Hence, serum uric acid and serum
magnesium are very sensitive parameters for the assessment of
severity of impairment of renal function along with other sensitive
markers of kidney (serum creatinine and urea).

The present study aimed to compare the serum uric acid and
magnesium level between controls and cases with various
renal diseases and to compare the extent of deviation of serum
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levels of both parameters from the biological reference values
along with severity of deterioration renal functions among these
cases.

MATERIALS AND METHODS

This cross-sectional study was conducted at the Department
of Biochemistry in North Eastern Indira Gandhi Regional Institute
of Health and Medical Sciences (NEIGRIHMS) for one year (from
June 2012 to May 2013) after obtaining Ethical Clearance from the
Institute (letter number NEIGR/IEC/2013/29).

Inclusion Criteria

Fifty diagnosed kidney disease cases were taken for this study.
Various renal diseases in this study were Acute Glomerulonephritis
(AGN)=five cases, Acute Pyelonephritis (APN)=eight cases,
Acute Renal Failure (ARF)=10 cases and Chronic Renal Failure
(CRF)=27 cases. Twenty consenting healthy individuals (13 male
and 7 female; Age range 18-43 years) with normal renal function
were taken as a control group and their serum magnesium and
uric acid levels were estimated. Individuals of control groups were
healthy volunteers of hospital staff nurses, laboratory technicians
and hospital office staff.

Sample and control size was calculated by sample size calculating
formula for comparison quantitative data between two groups for
cross-sectional study. Global prevalence of chronic kidney diseases
was 17.2% and study shows yearly increase of incidence 11% from
1992 to 2001 [8,9] a was <0.05 (Confidence Interval).

Exclusion Criteria

Patients who were receiving any type of hormonal replacement
therapy, pregnant women and patients suffering from jaundice were
not included in this study.
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Specimen Collection and Preparation

Four millilitre blood was collected in vacutainer, allowed to clot
completely then centrifuged at the rate of 1000 rpm for 10 minutes
at 20°C. The supernatant serum was removed for analysis. Serum
must be free from haemolysis. Serum magnesium, uric acid,
creatinine and urea levels were estimated by using xylidyl blue,
uricase, alkaline picrate and urease methods respectively in fully
automated analyser Beckman- coulter AU2700. An amount of
450 pL of serum was required for estimation. Residual fibrin and
cellular matter was removed prior to analysis.

Prior to the estimation of biochemical parameters, instrument (AU-
2700) was accurately calibrated and two levels of internal quality
controls from Biorad were estimated for each parameter. Two
levels of internal quality controls were accurate according to Levey-
Jenning chart and did not violate Westgard rule. External quality
control levels reports from CMC Vellore were accurate for the
biochemical parameters [10].

STATISTICAL ANALYSIS

All the statistical analysis and level of significance were evaluated
with unpaired t-test by using Microsoft Excel Office 365 in this
study.

RESULTS

The results of mean values along with (+SD and p-value) of serum
magnesium and serum uric acid in control group and various types
of renal diseases are shown in [Table/Fig-1].

Mean of the Serum Magnesium levels
50 Cases of
Control group | various renal CRF ARF AGN APN
diseases
3.8£0.53 | 3.57+0.49 | 2.84+0.13 | 2.06+0.19
1.99+0.08 3.39+0.80 p<.001 p<.001 p<.01 p<.01
Mean of the Serum Uric acid levels
50 Cases of
Control group | various renal CRF ARF AGN APN
diseases
8.08+0.82 | 7.83+0.97 | 7.40+0.57 | 6.25+0.51
4.65:0.27 7.67x1.02 p<.001 p<.01 p<.01 p<.01

[Table/Fig-1]: Mean and SD values of serum magnesium and uric acid in control

group and various types of renal diseases.

Mean+SD values of serum magnesium in control group, CRF, ARF,
AGN, APN were 1.99+0.08, 3.8+0.53, 3.57+0.49, 2.84+0.13,
2.06+0.19, respectively. Mean+SD values of serum uric acid in
control group, CRF, ARF, AGN, APN were 4.65+0.27, 8.08+0.82,
7.83+0.97, 7.40+0.57, 6.25+0.51 respectively. Mean values of both
serum magnesium and serum uric acid were increased in various
types of renal diseases than that in control group.

The biological reference values are: Serum magnesium 1.9-2.7 mg/
dL, Serum uric acid 3.4-7.0 mg/dL (Male) and 2.4-6 mg/dL (Female),
Serum Creatinine 0.6-1.5 mg/dL (Male) and 0.5-1.2 mg/dL (Female),
Serum Urea 20-40 mg/dL [11].

The values of Correlation coefficients of serum creatinine with
serum magnesium and uric acid in various types of renal diseases
are shown in [Table/Fig-2]. Correlation co-efficient between serum
creatinine and serum magnesium in CRF, ARF, AGN, APN are 0.92,
0.48, 0.97 and 0.60 respectively.

Correlation coefficient between serum creatinine and serum uric acid
in CRF, ARF, AGN, APN are 0.70, 0.61, 0.83, 0.73 respectively.

DISCUSSION

The critical factor responsible for the elevation of serum uric acid
and serum magnesium level is the degree of reduction of filtration
rate of the kidney [12,13]. Though in the present study, relation
between GFR and two estimated parameters (serum uric acid and
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Correlation coefficient
between serum creatinine
and serumuric acid

Correlation coefficient
between serum creatinine
and serummagnesium

Renal diseases
(cases)

CRF 0.92 0.70
ARF 0.48 0.61
AGN 0.97 0.83
APN 0.60 0.73

[Table/Fig-2]: Values of correlation coefficients serum creatinine with serum

magnesium and uric acid in various types of renal diseases.

serum magnesium) was not demonstrated, probably in various
cases, the renal excretory capacity was greatly reduced due to
decreased filtration as evident by considerable elevation of serum
creatinine and blood urea level. The elevation of serum creatinine
and blood urea level further supports the positive correlation of both
biochemical markers (uric acid and magnesium) with deterioration
of excretory function of kidney.

Hyperuricaemia occurs as a result of deterioration of excretory
function of kidney and this in its turn causes further deterioration
of renal function. The possible effect of hyperuricaemia on
the deterioration of renal function experimented on Remnant
Kidney (RK) in animal studies. In experimental animal (e.g., rat)
hyperuricaemia was induced by the uricase inhibitor, Oxonic Acid
(OA), results in hypertension, intrarenal vascular disease and renal
injury. Increased uric acid in serum causes increased renal renin
and Cycloxygenase-2 (COX-2) expression, the latter especially in
preglomerular arterial vessels. COX-2 increased the synthesis of
thromboxane A,(T A,),. T A, causes proliferation of smooth muscle
cells of glomerular arterioles and thereby renal vasoconstriction
which results in decreased glomerular filtration and deterioration of
renal function [14-16].

Chronic Renal Failure (CRF)
In this study, serum uric acid concentration in all the 27 cases of
CRF showed significant elevation.

The mean value of serum uric acid level was higher than the mean
value of control. Identical results were also observed by some
previous workers [17-20].

In this group, the mean value of serum magnesium was significantly
elevated than the mean value of the control group. Similar results
were also observed by some previous workers [21-23].

Acute Renal Failure (ARF)

All the 10 cases of acute renal failure in the oliguric phase showed
significant elevation of serum uric acid and serum magnesium level
than in the control group. The mean values of both of the parameter
are also increased than the control group. Similar results were also
observed by previous workers [24-26].

Acute Glomerulo-Nephritis (AGN)

In five patients with acute glomerulonephritis, the mean values of
serum uric acid are higher than the mean value obtained in control
group. Similar findings of high serum uric acid in patients with acute
glomerulonephritis had been reported by other workers [27,28].
The mean values of serum magnesium level in these patients are
higher than the value obtained in control group. In this group highest
correlations are seen for both of parameters along with serum
creatinine levels.

Acute Pyelonephritis (APN)

The mean values of serum uric acid were elevated than the mean
value of control group. This could be accounted for by the possibility
that production and excretion of the uric acid in these cases were
greatly disturbed resulting in retention of uric acid in this group of cases
[29]. The mean values of serum magnesium level in these patients
somewhat higher than the mean value obtained in control group.
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LIMITATION

The major limitation found during the study was inability to estimate
GFR along with estimation of serum magnesium and uric acid due
to lack of assessing facilities of the instrument. As the GFR is a
very strong and sensitive biochemical markers of kidney function
test which leaves scope for further studies on this topic along with
GFR estimation.

CONCLUSION

Estimation of serum uric acid and magnesium are sensitive tools for
the assessment of renal function. In this study, serum uric acid and
serum magnesium levels were increased along with the increased
serum levels of creatinine and urea in various renal diseases
compared to control group, which is suggestive of reduced renal
excretory function. The present authors can estimate the severity
of deterioration of kidney function in various renal diseases by
measuring both of the parameters because both of them showing
positive correlations along with serum creatinine levels. However,
in future, more studies are required for both of the parameters
in various renal diseases along with the measurement of GFR to
establish the sensitivity of the parameters in various renal diseases.
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