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ABSTRACT

Background: The current research is designed to investigate alterations
in lipid peroxidation (malondialdehyde - MDA) and renal markers (urea
and creatinine) in patients of chronic renal failure (CRF) as compared
to the control group.

Method: The study included 55 subjects, who were separated into
two groups: control group, which included 15 healthy members with
no history of systematic illness; and patients group, which included 40
patients with CRF divided into four groups “Non: CRF patients without
any accompanied disease, DM: CRF patients with diabetes mellitus,
HT: CRF patients with hypertension, and HT + DM: CRF patients with
diabetes mellitus and hypertension”.

Results: The findings reveal that there is a notable increase in serum
concentration of MDA, urea, and creatinine, in patients group as
compared to the control group.

Conclusion: In all chronic renal failure patients with or without any
accompanying disease, lipid peroxidation is present in pre- and post-
haemodialysis patients as well as patients with CRF have high levels of
urea and creatinine compared with healthy groups.

KeYWOI"dS: Renal Failure, Malondialdehyde (MDA), Blood Urea
Concentration (BUC), Creatinine (Cr)

Introduction

Acute renal failure means that renal function is declining
rapidly enough to improve blood levels in nitrogen waste

Renal failure means a situation in which the kidney has lost
its normal functioning, which may occur as a consequence
of different influences, including infections, autoimmune
conditions, diabetes and endocrine, cancer and toxic
substances. The ninth biggest cause of death in both the
United States and many developed nations in the world is
a decrease in the excremental and regulating functions of
the renal.! Renal insufficiency may be acute or chronic.?

and to damage fluid and electrolyte balance.® Chronic
renal failure (CRF) is, on either hand, the gradual and
permanent loss of kidney structures.®* A multitude of
diseases, including long-term hypertension, diabetes and
congenital renal diseases can result in chronic renal failure;
diabetes is the major cause of chronic renal failure and is
linked to increased cardiovascular morbidity and death.®
Many oxidative strain biomarkers in CRF patients have
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been demonstrated to be high, including lipid oxidation
products “lipid peroxides, malondialdehyde”.? Impaired
oxidative balance in CRF can originate from an elevated
production (ROS) combined and decreased clearance and
an inefficient antioxidant defence.® CRF patients also suffer
from increased oxidative stress through diminished systems
of antioxidants and increased activity of prooxidants.*
Polyunsaturated fatty acids (PUFAs) are oxidised in vivo in
cell membranes and generate aldehydes of varied chain
lengths like malondialdehyde (MDA). Structural altering
of this buttocking product may involve DNA, RNA, protein
body, and other biomolecules.>”1°

Materials & Methods

Standard operating procedures (SOPs) have been followed
in conducting the study protocols in Baghdad City, Iraq.

Collection of Blood Samples

Blood samples (5 mL) have been obtained from patients
suffering from chronic renal failure (CRF) and control. Blood
samples were placed without anticoagulants in simple
tubes. Samples could be clotted for 30 minutes at room
temperature in order to produce a clot then centrifuged
for 10 minutes at 3000 rotors per minute (rpm) to yield
sera.!! Until a biochemical analysis, Sera was extracted
and stored (-2009C) unless it was immediately utilized.?

Serum Malondialdehyde Concentrations
Determination (MDA): Principle

The thiobarbituric acid technique was used to establish
lipid peroxidation.* MDA was generated as the LPO product
which combines with Thiobarbituric acid (TBA) in coexisting
TCA to produce a red chromophore absorption at 532 nm
by degeneration of polyunsaturated fatty acids.

The plasma MDA concentration was based on the following

equation: A sample— A blenk _ A A4 05

Plasma MDA (nmol /mL) = E\ma 1.56

Determination of Urea Concentration
The approach is based on the equation below:
Urea + H,0 — U= >NH; + CO,

The ammonium ion reacts with the salicylate and
hypochlorite in the reagent to generate a green complex
(2, 2 dicarboxylindo-phenol) that absorbs at 600 nm. The
following equation was used to compute the concentration

of urea:
A. of sample

Urea Concentration (mg/dL)= 3 o stander x 50

Determination of Serum Creatinine Concentration

Picric acid interacts with creatinine in an alkaline

ISSN: 0019-5138

solution to generate a colourful complex. The amount of
complex produced is proportional to the concentration of
creatinine.' The following equation was used to compute
the concentration of urea:

/ AA 177

standard

Creatinine Concentration (pmol/l) = AA

sample

Results and Discussion
Malondialdehyde Concentration (MDA)

Table 1 and Figure 1 show that in all patient groups before
and after HD there is a significant increase (p = 0.05) in
serum MDA levels in comparison to the control group. The
results of the MDA study are compared with other studies?®
supporting the conclusion that the MDA in CRF patients
is increased in comparison to controls and the severity of
the condition is elevated. Further, it also demonstrated
substantial differences in serum MDA levels among all
groups of pre-HD patients. However, serum MDA levels
indicated a substantial increase in HT+DM compared to
DM and non-groups in the group of patients, following the
haemodialysis. In addition, HT indicated that the serum
level MDA was significantly higher than DM and non-
groups, although non-significant variations in MDA levels
between non-group and DM groups could be noted. Also,
the differences between the HT+DM group and the HT
group in the Post-HD are not significant at the MDA level.
In contrast, a substantial decrease in MDA in all Post-HD
patient groups has been observed in serum peroxidation
in the serum of CRF patients, as compared with pre-HD
(within the exception of the HT+DM patient groups, the
Serum MDA level in Post-HD shows no significant decreases
in comparison with pre-HD). The present findings are
consistent with'%17 investigations which showed serum
MDA to promote lipid peroxidation in uremic patients when
MDA is increased and HD therapy leads to a decrease in
this peroxidation in circulating cells.*® The intradialytic MDA
was found to be reduced. The tiny water-soluble molecule,
like MDA, can spread through the membranes of dialysis.
Taking MDA clearance into account during dialysis, any
increase in intradian MDA levels indicates that oxidative
stress will be present throughout dialysis. However, the
present study contradicts with?® the investigations that
reported that serum MDA in the post-dialysis group was
increasing compared to predialysis. Renal failure disorders
in enzyme pathways for free radicals, detoxification, and
the development of lipid peroxidation products, such as
MDA, lead to altered antioxidant systems and reactive
oxygen species (ROS). Lipid peroxidant compounds can
contribute to endothelial damage and can participate in
atherosclerosis formation.?° Post dialysis MDA monitoring
is highly important for future perspectives.
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Table |.Serum Malondialdehyde Level in All Studied Groups

MDA (umol/L) Mean * SD
Groups n
Post-dialysis Pre-dialysis
Non 10 190.90 + 40.23%* 139.10 £ 40.16°**
DM 10 173.20 £ 51.13%* 137.12 + 51.88b**
HT 10 188.88 + 56.39%* 161.33 £ 50.132**
HT+DM 10 178.30 £ 54.18%* 171.00 £ 48.74%*
Control 15 16.18 + 2.11°* 16.91 £ 2.15%*
LSD 17.93 15.904

a,b,c refer to significant differences among groups.
* significant at p value less than 5%
** significant at p value less than 1%

MDA (nmol/ml)

171 178.3

161.

16.91 16.18

188.88

Control

M Pre-dialysis

HT+DM HT

| Post-dialysis

DM Non

Figure 1.Serum Malondialdehyde Level

Table 2.Blood Urea Concentration in All Studied Groups

S. Creatinine (umol/L) Mean £ SD
Groups n
Post-dialysis Pre-dialysis
Non 10 23.66 * 4.83b* 12.67 £ 3.19°**
DM 10 27.83 +7.99°* 15.28 £ 5.19**
HT 10 23.4 + 6.80°* 11.29 + 3.00°**
HT+DM 10 26.2 £9.32°* 13.1 £6.17°%*
Control 15 3.77 £0.98* 2.79+1.20%*
LSD 2.48 1.03

a,b,c refer to significant differences among groups.
* significant at p value less than 5%.
** significant at p value less than 1%.

Blood Urea Concentration (BUC)

In all patient groups in the pre- and post-HD group, Table 2
and Figure 2 demonstrate a substantial increase (p < 0.05) in

blood urea concentration) as compared to the control groups.
This study has been conducted according to numerous
studies by Rayner H et al.* However, in comparison to
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the HT+DM group, the blood urea concentration in the
DM group did not significantly rise before haemodialysis.
In comparison to non and HT, BUC in the DM group
increases dramatically. In addition, in comparison with
the non and the HT groups, the HT+DM group showed
a notable increase in serum urea concentration, but the
non-group showed an unprecedented increase in serum
urea concentration compared to the HT group of patients
before HD. In addition, DM and HT+DM groups of patients
showed non-significant differences between each other
after haemodialysis. However, in comparison with the Non
and HT group of patients, patient groups in DM and HT&DM
showed significant increases in serum urea levels, whereas
those in the HT group showed a non-significant increase in
HT patients’ concentration. The serum urea concentration
demonstrated, on the other hand, a significant drop in post-
HD groups of all patients compared to pre-HD numbers in
the current investigation.

S. Urea (nmol/L)

Control

HI+DM HT DM Non

m Pre-dialysis ®Post-dialysis

Figure 2.Blood Urea Concentration

This is consistent with the results of the research.? The
removal of small molecules during dialysis depends on
a membrane structure for hydrodynamic conditions as
the predominant blood-transport resistance is not in
the membrane, but in the boundary layers close to the
membrane.?® Urea and creatinine are the most major
substances discharged by the kidney and the first organic
solution found in CRF patients’ blood. This rise in urea is
due to the ability of the kidneys in CRF to remove nitrogenic
waste from the blood leading to the accumulation of these
compounds in the blood.*

Serum Creatinine Concentration (Cr)

In comparison with the control group, Table 3 and Figure
3 demonstrate substantial elevation (p ~0.05) in serum
creatinine concentration in all patient groups in pre- and
post-HD. These findings are based on a prior study by Valko
M et al.® However, before haemodialysis, in the patients
of non, DM, and HT groups, there had been no significant
changes in serum creatinine compared, but the group of
patients with HT+DM had shown a substantial increase in

ISSN: 0019-5138
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creatinine levels compared to the patients of non, DM, and
HT groups. Similarly, serum creatinine concentrations were
significantly increasing in the group of HT+DM patients
compared with the patients of non, DM, and HT groups
following haemodialysis. In addition, serum creatinine
levels were significantly higher in the HT group than in
serum creatinine levels in the DM group, while in the HT
patients’ group, serum creatinine levels had not been
significantly increased in comparison with the non-patients’
group. Likewise, a significant increase in serum Cr levels
relative to the DM group has also been shown by a group
of non-patients.

Table 3.Serum Creatinine Concentration in All
Studied Groups

S. Creatinine (umol/L) Mean + SD
Groups n — —
Post-dialysis Pre-dialysis
+ b
Non 10 | 499.05 + 142.58°* 294'416*'*81'80
272.29
+ b
DM 10 | 317.02 + 128.06 88 150%*
239.22 +
+ b*
HT 10 | 422.02 £129.73 81 96v**
360.43 +
+ ak
HT+DM | 10 | 489.36 + 190.45 148.17°%*
Control | 15 | 77.75+22.88* 78.15 + 83.10%*
LSD 39.13 34.95

a,b,c refer to significant differences among groups.
* significant at p value less than 5%
** significant at p value less than 1%

S. Creatinine (umol/L)

489.36

78.15 71.75

Control HT+DM HT DM Non

® Pre-dialysis ™ Post-dialysis

Figure 3.Serum Creatinine Concentration

Creatinine is released and withdrawn from skeletal muscle
through the kidney; Cr is mostly released by the kidneys and
predicted by GFR.?® In the patient group used during the
investigation, a high significant increase in serum creatinine
concentrations was identified, confirming the presence of
renal failure. An ever-increasing concentration of serum
creatinine is a highly specific biomarker of the loss of renal
function.? Creatinine is one of those compounds retained
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in uremic patients that is blood removed by haemodialysis
because of the higher serum creatinine level in the blood of
people with CRF. It is a decomposition product of creatine
phosphate in muscle cells and the blood content is mostly
dependent on muscle mass. It is eliminated by glomerular
filtration from the plasma and subsequently expelled
without significant reabsorption by the tubules in the
urine. Increased serum creatinine is the outcome of uremic
retention but is also related to the breakdown of muscles.?

The findings indicate that there is a notable increase in
serum concentration of each (MDA, urea and creatinine),
in patients group as compared to the control group that
needed an intensive concern and co-dialysis treatment(s).

Conclusion

According to the results of the present study, it can be
concluded that in all chronic renal failure patients with or
without any accompanying disease, lipid peroxidation is
present in pre- and post-haemodialysis patients as well as
patients with CRF have high levels of urea and creatinine
compared with healthy groups.
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