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Abstract
Background: Kidney failure can be defined as the total failure of toxins and waste from
filtration the blood. This disease is characterized by reduced glomerular filtration rate (GFR)
to about 20-50% , resulting in the failure to regulate the amount of fluid in the body and it is
divided into two types acute and chronic renal failure .The immunity of patients with
haemodialysis becomes weak and this cause viral infections such as Cytomegalovirus
human cells.
Objective: To determine the relationship between kidney failure and Cytomegalovirus
human cells and compare the molecular and immunological techniques in diagnose this virus.
Patients and Methods: Seventy blood sample were collected from patients with kidney
failure after diagnosis by specialists in the lIbn Sina Centre for dialysis and 20 individuals as
acontrol. The IgG and IgM were detected by ELISA , in addition the diagnose of virus by
cassette and compare the results of CMV diagnosis(by ELISA technique) with molecular
technique (PCR) results.
Results: ELISA results showed that the incidence of CMV IgG was 25 patients (35.7%)
while IgM was in 5 patient (7.1%). The incidence of IgG in males was (56%). In females was
(44%). while the result of IgM in male was (100%) and In females (5) The results of cassette
showed CMV virus was seropositivity (21.4%) for males and females with very high difference
observed between the two groups of study and more differences were observed between test
results and sex between test results and age groups, and showed a positive PCR test results of
interaction (66.6%) and (20) of (30) sample tested after ELISA techniques to detect IgG and
IgM in comparison among three techniques used by PCR technique the best technique were
IgG and IgM ELISA test results and test cassette and technique PCR molecular are 21.4% and
7.1% and 35.7% and 66.6%.
Conclusion: The results showed that Cytomegalovirus has relationship with chronic and
acute renal failure and can affect the patient's immune status. our results can provide an
advanced diagnosis of viral infections among patients in hospitals in Irag.
Key words: Kidney failure, Human Cytomegalovirus virus, ELISA, Polymerase chain
reaction technique.
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Introduction

Cytomegalovirus (CMV) is one of the
viruses belonging to the herpes family. The
virus contains a network of DNA, surrounded
by capsid, and a phospholipid-rich
membrane. Although most of the viruses in
this virus are without symptoms, Patients are
at risk of being infected with this virus over a
long period of time as this virus affects any
living cell in the body [1]. This virus can be
transmitted from one person to another in
many different ways, all of which require
direct and close contact with the virus-
carrying materials. There is a period of
incubation of the virus ranging from 4-8
weeks in children and adults after exposure
to the virus. This virus causes a systemic
infection, Isolation of this type of virus from
lung, liver, esophagus, colon, kidneys, T cells
and B lymphocytes, like all herpes viruses,
causes importent infections [2].

Immunocompromised and transplanted
Frequent hemodialysis [3] has shown that the
seropositive spread of infection with this
virus is highest in South America and Africa
While in the developed countries [4] about
70% of adults have a latent CMV infection
and can be reactivated if the individual
becomes Immunosuppressed : the
cytomegalovirus is the most Common after
kidney transplantation [5] and depending on
the situation The incidence of serum
infection in adults over the course of 40 years
is 60-100%, possibly as a result of
intrauterine or intrauterine transmission,
breast-feeding, blood transfusion, sexual
contact and tends to be lower in developed
countries than in developing countries [6]
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[7]. Renal Failure is a condition in which the
kidneys fail to remove the end products of
metabolism from blood, regulate fluid and
electrolytes, and balance pH in extracellure
fluids [8]. This failure can occur as a result of
Kidneys Disease, Systemic Disease or
Urologic Defects Kidney failure is a chronic
or acute disorder. Nitrogenous Wastes is a
marker or early indicator of renal failure.
This is often the case before any other
symptoms. Urea is one of the first
nitrogenous waste to accumulate in the body,
the blood . Where the level of urea becomes
increasingly high with the progress of the
stage of renal failure and the normal
concentration of urea in the plasma is usually
less than 20 mg / dl and in cases of kidney
failure this level rises to the highest possible
up to 800 mg / dl [9].

Patients and Methods

Preparation of the sample: This study was
conducted during the period between
1/9/2016 and 1/3/2017, where 70 blood
samples were collected from dialysis patients
at Ibn Sina Center in Baquba Teaching
Hospital in Diyala Governorate after
diagnosis by the specialist doctor. The mean
blood age was 44.13 + 16.67 and for the age
group (1-80) years. The blood indicators of
patients were recorded in the questionnaire. 5
ml of intravenous blood of the patients and
control group included in the study was
withdrawn by sterile medical syringe and
divided into two parts Placed in a tube and
left for 15 minutes until the coagulation
occurred and then centrifuged The rate of
3000 rev / min for 10 minutes samples and
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preserved at degree (-20) until the tests either
Section Il placed in the pipeline container
material anti-clotting, a pipeline (EDTA) and
saved at temperature (-20) and used in
molecular diagnostics.
Immunological tests
1- CMV cassette rapid test

The sample and test components were
prepared to room temperature if they were
refrigerated or frozen. The sample was mixed
thoroughly before the test was performed,
after which the cassette was placed on a clean
surface. The test strip was numbered with the
patient's sample number. The sample pipette
is filled with sample and the droplet is
retained. One drop (about 45-30ul) of the test
sample is placed in the sample hole in both
the right and left parts and the air bubble
must be checked. Then add one drop (50-35
ul) from the sample diluent sample directly
into the sample hole in both the left and right
parts of the test strip .The results were read
with 15 miutes.
2-The ELISA test to detect IgM immune
antibody to Cytomegalovirus virus test
according to the manufacturer’s
instructions for diagnostic kit (Hannover,
Germany)

100uL of Negative Controle (Buffer) was
added in wale B1 and C1 with the exception
of wale Al. Add 100 uL of cut -off calibrator
in D1 and E1 (blue) and add 100 uL of
positive control in F1 and G1 (red). Add 100
ul diluted sample (green) To the wale in the
plate starting from wale H1, the color
changes from green to blue. After that, mix
well for 30 seconds. Cover the plate with
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duct tape and incubate in the incubator at 37-
42 degrees C for 30 minutes. Fill each hole
with a diluted wash solution. After that, add
100 ul of the conjucgate solution to all the
holes except for a blank well. Stick and
incubate again for 30 minutes and then wash
the plate 5 times and then in this step we add
50 ul of the substrate A solution to all the
wales and then add substrate B and each time
incubate for 30 minutes and wash 5 times.
The last step was added stop solution
solution 50 ul and incubated for 30 minutes
and then washed 5 times and left the plate to
dry after which read the results along the
wavelength 360 nm.

3-The ELISA test to detect IgG immune
antibody to Cytomegalovirus virus
(Hannover, Germany)

Al wale left in the standard plate is empty
as a Blank and add 100 ul of calibrator 1
(yellow) in the wale B1 and C1 , and add of
calibrator 2 (blue) to wale D1 and E1, 100 ul
of calibrator 3 was added in wale F1 and G1
and add calibrator 4 to wale A1 and H1. 1000
ul of sample diluent Specimen was added
(green color) to all the remaining wales in the
plate starting from B2, then add 5 ul of serum
sample) sample starting from the wale where
the color changes observed B2 from green to
blue, then we mix the plate on the surface For
30 seconds, and then covered with duct tape
and incubated for 30 min at 37 C°.

Then add the Gonjugate function (red) into
every drill except Al wale (Blank) and
covered with duct tape and placed in the lap
for 30 minutes and 37 C° temperature and
then lifting tape and washed five times as in

Vol.15.Issue 1, October 2018



se )\

A Comparative study of some Immunological and Molecular Techniques to Detect Cytomegalovirus in patients

with Kidney Failure in Diyala Governort

the previous step, then you add 50 ul of
substrate A (transparent color F) to drill and
then add 50 ul of substrate B to drill and then
we mix the mixing plate and covered with
duct tape and incubated for 10 minutes at a
temperature of 37 C° and then we removed
the tape and add 50 ul of aqueous solution to
stop interaction stopped digging, then dried
and read results along Mo LG 360
nanometers.

Molecular tests

Sample extraction: (G- spin DNA extraction
kit , intron biotechnology , cat. no1745).

By pipette micro pipette 200ul of total
blood was withdrawn and placed in
microcenterfuge tube (1.5ul) and 20ul of
protenase K and 5ul of RNase A solution
were added to the sample and mixed well. Of
buffer Buffer BL (containing chaotropic salt
for extra cell dissolution) in the upper sample
tube carefully by micropipette, then incubate
the analyzed samples for 10 minutes to fully
decompose and mix the sample 3-4 times
during the incubation period 200 ul From
absolute ethanol to the sample and mixed
well by shaking (5-6) times.The samples
were transferred from the test tubes (1,5 ul)
to the spin co tubes lumen and then placed in
the centrifuge for one minute at a rate of
13000 cycles / min, the filter is neglected
with the collection tube and replaced with a 2
ml tube.In addition, 700 ml of buffer A
containing chaotropic salt was added to the
new collection column and centrifuged
13000 cycles / min. Leach the filter with the
reuse of the collection tube. Next step, 700
ml of wash Buffer B solution was added to
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the assembly column and placed in the
centrifuge. The filter is then diluted and
replaced with a 2 ml tube and placed again in
the centrifuge for one minute to dry. The
combination column is transferred to a 1.5 ml
tube and a buffer (30-100 ml) is added
directly on the membrane and incubated for
one minute at room temperature and then

placed in the centrifuge for 1 minute.
Glycoprotien B gene was used for primer cell
virus primerl (forword 5'-
GTATGAAACTCTTGATCGTCT-3 )
(reverse 3 5'-
CCGCATGATCAGGTTAGTAAT-)

primer2 (forword 5'-
TGTCCAAGCGGTGAAACAAG- 3)
(reverse 5'-
CAACCGTGACCCATTTACTG- 3)

Investigation of the polymerization reaction
results after the amplification of the DNA in
the thermo cycler by electrolysis with agaros
gel. The DNA Lader (1000 pb) was adopted.

Statistical Analysis

Statistical analysis was carried out using
the  statistical package  for  social
sciences((statistical package for Social
Sciences) with the number 22 version in
terms of the variables of descriptive formula,
which was described in the number and
percentage formula was compared using the
test box Kay, while the variables with the
numerical formula has been described using
the average and standard deviation of the rate
and the comparison between groups using
The t-test between two groups or the
ANOVA test during a comparison between
two groups. The correlation coefficient test
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was used below the probability level (0.01) to
find the possible relationship scale between
the two variables (levesque, 2007).

Results

The current study included [90] samples
divided into two groups. The first group is
the group of patients with renal failure. It
consists of [70] samples, [45] samples of
males (64.3%) and [25] female samples
(35.7% ).The control group consisted of [20]
samples, [2] male samples (10.0%) and [18]
samples of females and 90.0%. The results of
the present study showed that the number of
males with Kidney failure is more than
females with a significant difference between
the sexes as well as between the two study
groups where P (value) <0.001 as in Table
(1). In this study, one of the common
immunological techniques, cassette
technique, was used. After the examination
of the samples of patients with renal failure
and control samples, the current results
showed that the CMV test results were 15
samples of 70 samples and 21.4% The mean
of the control samples was [4] of the total
[20] (20.0%). There was no statistically
significant difference at the P value > 0.05 as
shown in table (2).

Table (3) shows the immunoglobulin
antibody (IgM) of the cytomegalovirus virus
between the two groups of patients with
apparent renal failure. The number of
positive IgM patients was 5 (7.1%,) while the
number of positive antibodies was positive
[1] (6.67%). However, no significant
differences were observed at the P value
<0.05 . Table(4) shows the IgG antibody
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resistance of human cell amplifier virus
between The two study groups of patients
with renal failure and apparent healthy, as the
number of patients positive IgG antibody for
this virus [25)] 35.7% of the total [70]
samples of patients, while the number of
healthy positive 1gG antibody for this virus
[3] (15%) of the total [20] with a significant
difference of statistical significance at the
level of probability P value <0.05. The
results of the current study were positive for
the human cytomegalovirus virus among the
group of patients with renal dysfunction for
males and females using one of the sensitive
molecular techniques, PCR. The results
showed that the number of infected males
was positive for the interaction (14 out of 20)
(70%), while the number of females was [6]
(30%) of the total 20 statistically noting that
there were no statistically significant
differences between the two groups at the
level P value <0.05). As shown in Table (5).
Results of the test for the diagnosis of PCR
,the group of patients with renal impairment
of both sexes for age groups. The table
showed that the age group (21-40) gave
positive interaction and by 15% and the
number [3]. The age group (41-60) (55%)
and the number [11] and the age group (61-
80) gave a positive rate (25%) and the
number [5] and the last age group (80>) gave
a positive rate (5%) and the number [1].
There were significant differences at a
probability level of (448) between age groups
and both sexes ie P> 0.05. The following
results show that the age group (41-60) gave
the highest rate of infection among the age
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groups (55%), as shown in Table (6) . When
comparing immunological and molecular
techniques to diagnose human amplifier virus
in patients with renal failure, the rapid
technique  (Cassette  technique) gave
serological positive (21.4% and 15%) of the
total [70] samples of the two groups, but the
ELISA technique gave positive (25.7%) and
IgM antibody (7.1%) [5] of the total(70)
samples for the two study groups. the (PCR)
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Figure (1)

The result of a PCR reaction of the
Glycoprotien B gene for  human
cytomegalovirus for a sample of patients'
samples showing 150 pb . bands on the
electrophoresis machine at 2% concentration
and voltages (50 volt / cm2) For an hour and
a half figure (1).
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was positive for diagnosis by( 66.6% ) Of the
total (30) samples of the two study groups
These results show that the current PCR
technology is the best diagnostic techniques
for the diagnosis of the amplifier virus For
cells because they have the highest positive
percentage (66.6%) among the other
techniques used in this study, as shown in
Table (7).

Figure (2)

The result of second primer Glycoprotien
gene B diagnostic for Cytomegalovirus
human cells and show (bands) size (150pb)
stage on my electric relay agaros gel focus
(2% voltage) difference (5 volt/cm) for half
an hour figure (2).

Table (1): Distribution of study groups for sex.

Groups
Patients : Control Total
N 45 2 47
Male

Sex % 64.3% 10.0% 52.2%

Female N 25 18 43
% 35.7% 90.0% 47.8%

Total N 70 20 90
% 100.0% 100.0% 100.0%

Chi-square 18.37
Sig. 0.001***

*very high significant difference
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Table (2): Cassette test results among the study group.
Groups
Patients | Control Total
Positive N 15 4 19
Cassette % 21.4% 20.0% 21.1%
Negative N 25 16 /1
% 78.6% 80.0% 78.9%
Total N 70 20 90
% 100.0% | 100.0% | 100.0%
Chi-square .019
Sig. 890"

*NS no significant

udy group.

Table (3): Shows the results of qualitative antibodies CMV-IgM by st
Groups
Patients | Control Total
Positive N > L 6
ELISAIgM % 7.1% 5.0% 6.7%
Negative N 65 19 84
% 92.9% 95.0% 93.3%
Total N 70 20 90
% 100.0% | 100.0% | 100.0%
Chi-square 115
Sig. 735 ™
Table (4): Shows the results of qualitative antibidies CMV-IgG by study group.hows.
Groups
Patients | Control Total
Positive N 25 3 28
ELISAIGG % 35.7% 15.0% 31.1%
Negative N 45 17 62
% 64.3% 85.0% 68.9%
Total N 70 20 90
% 100.0% | 100.0% | 100.0%
Chi-square 1.33
Sig. 0.04*

*significant differenc
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Table (5): CMV virus prevalenve to a group of patients for sex.

— PCR - Total
Positive Negative
Male N 14 7 21
Sex % 70.0% 70.0% 70.0%
Female N 6 3 J
% 30.0% 30.0% 30.0%
Total N 20 10 30
% 100.0% 100.0% 100.0%
Chi-square 1.00
Sig. 1.00 NS

Table (6): CMV virus patient group for age groups.

PCR Total Chi- Si
Positive | Negative square 9.
N 3 4 7
21-40 = 15.0% | 40.0% | 23.3%
N 11 4 15
41-60 = 55.0% | 40.0% | 50.0%
Age NI 5 2 7
_ NS
61-80 1= 1™ 25.0% | 200% | 23.3% | 26°7 | 448
-80 N 1 0 1
%[ 5.0% 0.0% 3.3%
Total N 20 10 30
% | 100.0% | 100.0% | 100.0%

Table (7): Positive CMV virus diagnostic rate of total study for diagnostic techniques.

Discussion

The current study included [90] samples
divided into two groups. The first group is
the group of patients with renal failure. It
consists of [70] samples, [45] samples of

RESULT N %

CASSETE? Positive 15 21.4%
Negative 55 78.6%

1GG" Positive 25 35.7%
Negative 45 64.3%

IGM® Positive 5 7.1%
Negative 65 92.9%
PCR? Positive 20 66.6%
Negative 10 33.4%

males (64.3%) and [25] female samples
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(35.7% The control group consisted of [20]
samples, [2] male samples (10.0%) and [18]
samples of females and 90.0%. The results of
the present study showed that the number of

males with kidney failure is more than
females with a significant difference between
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the sexes as well as between the two study
groups where P (value) <0.001 as in Table
(1), and this result was aggread with the
results [10][11]. [12] found that the cause of
male injury more than females in renal
failure is due to the daily effort of males as
compared to females, in addition to the
increase in muscle mass in males than
females Leading to a high proportion of
creatinine in males and kidney damage.

In this study, one of the common
immunological techniques, cassette
technique, was used. After the examination
of the samples of patients with renal failure
and control samples, the current results
showed that the CMV test results were 15
samples of 70 samples and 21.4% The mean
of the control samples was [4] of the total
[20] (20.0%). There was no statistically
significant difference at the P value > 0.05 as
shown in Table (2) The results were
consistent with the results obtained by [13]
he found in his study the presence (CMV)
serum in patients with kidney failure
compared to control. The proportion of
positive serological differ for this virus in
patients with hemodialysis and that the cause
of this variation is linked to the number of
patients  screened, the  geographical
distribution and  sensitivity of the
immunological techniques used to determine
the Anti-CMV antibodies [14 ].

Table(3)shows  the immunoglobulin
antibody (IgM) of the cytomegalovirus virus
between the two groups of patients with
apparent renal failure. The number of
positive IgM patients was 5 (7.1%,) while
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the number of positive antibodies was
positive [1] (6.67%). However, no
significant differences were observed at the
P value <0.05. Table(4) shows the IgG
antibody resistance of human cell amplifier
virus between The two study groups of
patients with renal failure and apparent
healthy, as the number of patients positive
IgG antibody for this virus (25) 35.7% of the
total [70] samples of patients, while the
number of healthy positive IgG antibody for
this virus [3] (15%) of the total [20] with a
significant ~ difference  of  statistical
significance at the level of probability P The
results were consistent with the results
obtained by the researcher [14] in the study
conducted in Tikrit governorate on patients
with blood dialysis, where the percentage of
patients positive 1gG antibody was (87.9% ).
In other studies,[15] reported that CMV
infection in patients with dialysis was 98%
(IgG) and 1gG 11% of the IgM antibody
against CMV. A study was conducted in
Antakya, Turkey, to determine the infection
of this virus among blood dialysis patients.
The IgG antibody ratio was ( 99.6% %)[16].

The results of the current study were positive
for the human cytomegalovirus virus among
the group of patients with renal dysfunction
for males and females using one of the
sensitive molecular techniques, PCR. The
results showed that the number of infected
males was positive for the interaction (14 out
of 20) (70%), while the number of females
was [6] (30%) of the total 20 statistically
noting that there were no statistically
significant differences between the two
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groups at the level P value <0.05). Came in
line with the results obtained by the
researcher [17] The number of males
diagnosed with PCR was 24, while the
number of females was 20. The differences
in the results were due to the difference in
the size of the sample in addition to the
different times for the collection of blood
samples from patients and the stage of
disease [17]. As shown in Table (5).

Results of the test for the diagnosis of PCR
,the group of patients with renal impairment
of both sexes for age groups. The table
showed that the age group (21-40) gave
positive interaction and by 15% and the
number [3]. The age group (41-60) (55%)
and the number [11] and the age group (61-
80) gave a positive rate (25%) and the
number [5] and the last age group (80>) gave
a positive rate (5%) and the number [1]
There were significant differences at a
probability level of (448) between age
groups and both sexes ie P> 0.05. The
following results show that the age group
(41-60) gave the highest rate of infection
among the age groups (55%), as shown in
Table (6) that the high percentage of deaths
that can be caused by this virus regardless of
the variables Age, gender, level of education,
health awareness and social conditions are
the length of treatment with blood dialysis,
as well as damage to the internal kidney
layers as a result of injury [18]. When
comparing immunological and molecular
techniques to diagnose human amplifier
virus in patients with renal failure, the rapid
technique  (Cassette  technique) gave
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serological positive (21.4% and 15%) of the
total [70] samples of the two groups, but the
ELISA technique gave positive (25.7%) and
IgM antibody (7.1%) [5] of the total [70]
samples for the two study groups. the(PCR)
was positive for diagnosis by( 66.6% ) Of the
total [30] samples of the two study groups
These results show that the current PCR
technology is the best diagnostic techniques
for the diagnosis of the amplifier virus For
cells because they have the highest positive

percentage (66.6%) among the other
techniques used in this study, as shown in
Table (7).
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