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Methylation status of MLH1 and BNIP3genes in Iraqi
Colorectal Cancer Patients

Wafaa Sabri Mahood !, Mohammed Ibraheem Nadir? and Khalid Tobal®

'College of Education for Pure Science (Ibn Al-Haitham), Baghdad University
?Institute of Genetic Engineering and Biotechnology for Post Graduate Studies, Baghdad
University
*Guy ’s and St Thomas Hospital / King’s College / London / UK

Abstract: Epigenetic silencing of genes, mostly mediated by aberrant DNA methylation, is another
mechanism of gene inactivation in patients with colorectal cancer. Many genes have been reported with
methylation including the MLH1 gene which is considered as a mismatch repair gene, the methylation in
promoter regions of this gene is a frequent event in CRC patients as it associated with gene silence .
Other studies indicate loss of expression of BNIP3 protein due to methylation effect. The purpose of this
paper was to elucidate the potential methylation status of MLH1 and BNIP3 genes which is cancer-
associated gene concerned with mismatch repair and apoptosis-related genes respectively of colorectal
cancer and to describe the correlations between the methylation and clinical parameters in Iraqi
colorectal cancer (CRC) patients.

The methylation status of those two genes were examined in 35 samples of Iragi colorectal cancers
(primary carcinomas) and the five samples of Iragi bowel inflammation patients using Methyl Sensitive
High Resolution Melting (MS-HRM) and the correlation between the methylation status and the
clinicopathological findings was evaluated. The results show aberrant methylation of the MLLH1gene,
the methylation were successfully determined in 24 out of 35 samples by using MS-HRM The abnormal
methylation status of 5' CpG island of the MLHZ1gene was detected in 19/24(79.61%) primary colorectal
carcinomas and 46.42% of 13(28) in BNIP3 gene primary colorectal carcinomas. The abnormal
methylation status of 5' CpG island of the MLHZ1gene also were detected 3/5 (60%) in DNA samples
extracted from inflammatory tissue, and 2/5(40%) inflammatory disease were methylated in BNIP3 gene,
suggesting that the aberrant methylation of MLH1 and BNIP3 observed in Iragi colorectal carcinomas.
The clinicopathological data were then correlated with these results. Significant differences were
observed with age (p=0.0026) ,tumour location (p=0.0042) , moderately differentiated(p=0.0036) and
(T3) lymphatic invasion (p=0.0027). This study provides evidence for hypermethylation status MLH1
and BNIP3 genes in CRC patients, which may serve as useful information to understand CRC cancer
progression.

Key words: MLH1 , BNIP3 , MS-HRM ,Colorectal ,Iraqi
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Introduction:

Colorectal cancer (CRC) is one
of the leading causes of deaths in
the world. It is the second most
common cause of cancer related
deaths in  Western  countries
including the United States. CRC
was reported to be responsible for
9% of new cancer cases and 10% of
cancer deaths in 2010 in the United
States alone (1) .

Epigenetic alterations of specific
genes have been reported to be
related to colorectal cancer (CRC)
transformation and would also
appear to be involved in the early
stages of colorectal
carcinogenesis(2).The first report
was indicate to methylation of
MLH1were done by Kane et al.,
they have examined the expression
of hMLH1 in sporadic colon tumors
and found that lack of expression of

el 5 051 58l

hMLHIin correlates with
methylation of the hMLHI promoter
region. These results indicate that
DNA methylation is likely to be a
common mode of mismatch repair
gene inactivation in sporadic tumors
(3). Since that time there are many
studies were concluded that
hypermethylation of promoter CGls
can prevent transcription of tumor
suppressor or mismatch repair
genes, such as MutL homolog 1
(MLH1), and occurs at an early
stage of colorectal carcinogenesis.
Methylation of promoter CGls
followed by transcriptional
silencing of MLH1 is present in
~70% of sporadic MSI
CRCs(4,5).The DNA methylation of
apoptosis-related genes in various
cancers contributes to the disruption
of the apoptotic pathway and results
in resistance to chemotherapeutic
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agents. Among the genes, Bcl-
2/adenovirus E1B 19 kDa protein
interacting protein 3 (BNIP3), a Bcl-
2 family pro-apoptotic protein (6) .
The expression of BNIP3 is induced
by hypoxia, such as that which
occurs during cardiac ischemia and
in the hypoxic regions of tumors,
and it acts against pro-survival
proteins, including Bcl-2 and Bcl-xI
(7,8,9) . This study was conducted
in Iragi patients to investigate the
mathylation status of MLH1 and
BNIP3 genes and their relation
clinicopathological characteristics.

Materials and Method
Patients" selection:

A total of 40 colorectal cancer
Iragi patients who fulfilled the
Modified Dukes classification of
Astler and Coller, 1954(10). Those
patients  underwent to  the
Gastroenterology and Hepatology
Diseases Center (Baghdad)
between  October, 2011 and
June,2012. Samples include 15 male
and 14 female with average age
52.5 years range (between 25 to 80
years). Ethical permission to
conduct the research was obtained
from these hospitals and from all
participants in this study. Patients
treated with  radiotherapy or
chemotherapy were excluded.

Two  specialized  consultant
histopathologist examined the H &
E sections with heamatoxylin and
eosin (H & E) for histological
typing, stage grouping, and grading
of the colorectal carcinoma.

DNA isolation and sodium
bisulphite treatment:

Genomic DNA was extracted
from tissue samples using a
QlAamp DNA Mini Kit (Qiagen
GmbH, Hilden, Germany)
according to the manufacturer’s
protocol . The extraction of DNA
were done in National Center for
Early Detection of Cancer in
Baghdad.The resulting DNA was
sodium bisulphite modified in the
Molecular Oncology Unite Guys
Guys Guys and St Hospital / King’s
College / London / UK using an
(EpiTect® 96 Bisulfite, Qiagen).
Methylated DNA control for Methyl
sensitive PCR assays was generated
using (M.Sssl) CpG
Methyltransferase (New England
Biolabs).

Methylation-Sensitive HRM
assay:

Detection of methylation were
done in the Molecular Oncology
Unite Guys Hospital / King’ s
College / London [/ UK.The
methylation status of each gene was
verified by, Methylation-Sensitive
HRM assay as described previously
by Wojdacz and Dobrovic (11) .
The primers for is MLH1 is F-
TGCTCCTATTGGCTGGATATTT
-3 ‘and R-
CCCGCTACCTAGAAGGATATG
-5.While primers for BNIP3 are F-
GGTTGCGGGATGTGTTTTAGT
TG-3'and R-
GGTTGCGGGATGTGTTTTAGT
TG-3'


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3903472/#pone.0082185-Kumar1

Iraqi Journal of Biotechnology 203

A specific CpG-rich sequence
in the MLH1 promoter region (from
-330 to 220 bp)on chromosome 3
relative to the translation start site
for human MLH1, a 110 bp
fragment containing 9 CpG sites)
was analyzed by designing primers
. This region is thought to be
strongly associated with MLH1
silencing (12,13). The primers of
MLH1 were designed by Primer 3-
plus software. A specific CpG-rich
sequence in the A specific CpG-rich
sequence in the BNPI3 promoter
region 128 bp from (133,645,340-
133,645,467)fragment on
chromosome 10 (11) . Primers were
supplied from sigma- Aldrich /
Germany. Analyses were run
according to the following
conditions: 1 cycle of 95 °C for 10
min, 2 cycles of 95 °C for 10 s,60
°C for 15 5,70 °C for 20 s .2 cycles
of 94 °C for 10 s,58 °C for 15 s,72
°C for 20 s. 2 cycles of 94 °C for 10
5,57 °C for 15 s,72 °C for 20 s. 45
cycles of 94 °C for 10 s,56 °C for
155,72 °C for 20 s . Followed by an
HRM steps, to prepare melting step
of 95 °C for 1min with Ramp Rate
of temperature 4.4 and curve
acquisition step of 40 °C for 1 min
with Ramp Rate 2.2.The melting
data acquisition began step of 65 °C
for 1 s with Ramp Rate 1.The last
step is melting data acquisition
ended 95 °C for 1 s with Ramp Rate
0.02. PCR reaction was performed
in a 20 ml total volume 2ul Buffer,
3.2ul MgCl,(25 mmol), 0.4 pl of

the four (10mM dNTPs) , 0.2 pl
Taq polymerase , 10.7 pl of distilled
water,1ul of the Syto9 dye, primer
mix 0.5 pl and 2 pl of bisulphite
modified DNA, the work conducted
in a Thermal Cycler (Light cycler
480 Rocche).Followed by
sequencing reaction using Big Dye
Terminator kit (Applied
Biosystems, Foster City, CA) and
the same forward primers . The
sequencing reaction was analyzed
using the (Verti 96 thermal cycler 9
Applied Biosystems). After product
cleanup the sequencing analysis was
done using the sequencer 3730.

Results and Discussion:
The MLH1 Gene methylation:

Aberrant hypermethylation of
CpG islands in hMLH1 promoter
regions has been well known to play
an important role in the
tumorigenesis of human sporadic
colorectal carcinoma (14) .The
frequency of MLH1 promoter
methylation in sporadic CRC varied
from 0.0% (15) to 68% (16).

In the first step, colorectal
cancers from 35 Iraqi patients were
evaluated for methylation status in
MLH1. A
stretch of 110 bases incorporating
(9) CpG sites in the MLH1 proximal
promoter was analyzed by designing
primers which shown in figure (1).
MLH1 methylation were
successfully determined in 24 out
of 35 samples by using MS-HRM.
Twelve samples failed to amplify
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when using MS-HRM, that may due

to degrade of DNA in FFPE (17).
The abnormal methylation

status of 5 CpG island of the

MLH1gene was detected in
19/24(79.61%) colorectal tumor
samples,5/24(20.83%) were
unmethylated.

cagatcacctcagcagaggcacacaagccCGgttcCGgcatctctgetccattggetggatattt
CGitattcccCGagctcctaaaaaCGaaccaataggaagagCGgacagCGatctctaaCGCGeaagCG

1 2 3

9

4 5
catatccttctaggtagCGggcagtagcCGcettcagggagggaCGaagagacccagcaacccacaga

6 7 8

Figure (1): Map of the MLH1 promoter region and primer positions. The sequence
numbered relative to the transcription start site for human MLH1. Characters in
red indicate the forward primer binding sites for methylation-specific MS-
HRM,and character in blue indicate the reveres primer the black letter indicate

the CpG dinucleotid .

Figure (2,A) shown the
normalize  melting curve for
MLH1gene indicating the abnormal
methylation in CRC patients. After

Notwalized and Tenp-Shifted Difference Plat

7 0 B E 7 b B & ¢ @ b W
Tenpeatue (1]

A: MLH1

N e

R ctative Sianal Daforoncs

o= o

that cleanup the amplified product
of some samples was done to
confirm the result by the sequencing
analysis.

Normalized and Temp-Shifted Differenee Plot

B:BNIP3

Figure (2): MS-HRM assay (normalized melting curves)methylated status are
indicated in red color ,unmethylaed in blue color
A:MLH1and B:BNIP3,isolated from colorectal tissue.
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Figure (3) has shown the
sequencing analysis for positive and
negative cases revealing the methyl
site in CpG island ,the methylated
case contain cytocine base, which
resist the bisulfite treetment as a
result of binding of methyl group
with  cytocine base in CpG
dinucleotide in promoter, while the
unmethylated case has been change
from cytocine to uracil in CpG
dinucleotide (promoter region ) by
bisulfite treatment, and when it
amplified it has been change to
thymin. Present study indicate that
CRC Iragi patients is more
frequency in methylation status than
other studiesin MLH1gene, hMLH1
methylation ranged between 21% to
53.4% of CRCs for (18,19). The
results indicated that methylation of
MLH1 play important role in
pathogenesis of colorectal cancer in
Iragi patients as there is high

MLH1 Methylation

\ AL S

frequency of methylation in this
gene. The hMLH1 methylation seem
to be occur as early event during
tumourgenesis that can concludes
from many publication ,one study
has been reported that CpG
methylation of MHL1 in ~15% of
intestinal bowel disease-associated

CRC , suggesting that
hypermethylation  of individual
genes, might play a role in
inflammation-mediated CRC

pathogenesis (20).While other report
by Psofaki et al., were published
that methylation of hMLH1 might be
an initial step strongly associated
with MSI-mediated carcinogenesis
(21). Methylation of the human
DNA mismatch (hMLH1) is the
principal mechanism underlying the
pathogenesis of sporadic high-level
MSI  (MSI-H) colorectal cancer
(CRC) (21,22). Recently, Miyakura
and his colleagues referred that ,

Methylatd

Non

{_

)

|

: (HEBEEBEEE:

T converted
vt .("\ A f N i Ei'_ A A cytocine
\ I||| I|S".I-_lj Il}f il 14 I:|--
s\ A \ %

JOAJUA A
3

Converted

cytocine to
uracil

Non Methylated

Figure (3): Sequencing from case no. 45 showing MLH1 gene methylation site,
upper figure indicated to methylated site compared with un methylated site in
lower figure.(Green-A, Red -Thymin , Blue-Cytocine. Black-Guanine).


http://www.ncbi.nlm.nih.gov/pubmed?term=Miyakura%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25421847
http://www.ncbi.nlm.nih.gov/pubmed?term=Miyakura%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25421847
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single-nucleotide polymorphism
(SNP) in the MLH1 promoter region
(MLH1-93G/A; rs1800734) has
been proposed to be associated with
MLH21 promoter methylation, loss of
MLH1 protein expression and MSI-
H tumors. there results indicate that
individuals, and particularly
females, carrying the A-allele at the
MLH1-93G/A SNP, especially in
association with the A-allele of
rs2276807, may harbor an increased
risk of methylation of the MLH1
promoter region (23).Li et al.,
investigate the association between
CpG island methylator phenotype
(CIMP) and the overall survival of
sporadic colorectal cancer (CRC) in
Northeast China . may be a predictor
of a poor prognosis of CRC in
Northeast China patients (24).

Relation of MLH1 methylation
with clinicopathological
characteristic:

Clinicapathological parameter
association with MIH1 is shown in
table (1). Depend on gender, there
was no association relation with
MLH1methylation while there were
high association relation with all
other parameter as follow: high
frequency  of MLH1  gene
methylation in age over fifty years
16/18(88.88%). In respect to tumour
location there were distal site high
percent of frequency 10(11) 90.90%
in comparison with right site
4/5(80%) and 4/7(57.14%) for
rectal site. The relation depend on

the tumour differentiated,there were
little  different  between  the
moderately and well differentiated
15 / 16 (93.75%) 5/5(100%)
respectively although  there was
high significant association
(P<0.01).

Dukes B and T3 were the most
frequency with  MLH1  gene
methylation 7/8(87.5%) :
8/9(88.88%)  respectively, there
were high increase significant
(P<0.01) regarded all parameter
which available. Results in this
study in line with Li et al.,(25)
whose screened large cohort of
patients, they found that the MLH1
promoter methylation may be
significantly associated with gender,
tumor location, tumor
differentiation, MSI and MLH1
protein expression, but they reported
lower frequency of MLH1 promoter
methylation in unselected CRC, it
was 20.3%. High methylation levels
of MLH1 and pl16 were found in
elderly patients with age (73.8 ,
65.7) years respectively. Proximal
tumours were more often associated
with microsatellite instability and
higher level of methylation of
hMLH1, p16 , while tumours with
poor differentiation tended to have
higher methylation of the p16 gene.
Local tumour invasion  was
correlated with the level of
methylation of hMLH1 (26).
Compared to  MMR-proficient
CRCs, MMR-deficient  tumors
occurred in older patients, and were
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more commonly proximally-located. characteristics, both tumor types
Despite the presence of distinct produced similar CFD blood
biological and histopathological levels (27).

Table (1): Methylation status for MLH1 in relation to clinicapathological
parameter in 24 colorectal cancer lraqi patients

. MLH1 MLH1 un
(o)
Variable no. % meth.% meth. P Value
Total no. 24
Gender Male 11(45.83) 9(81.81) 2(9.09)
0.355 NS
Female 13(54.16) 8(61.53) 3(23.07)
A <50 6(25 3(50 3(50
ge < (25) (50) (50) | 00028 %
>50 18(75) 16(88.88) 2(11.11)
Tumour site Right 5(21) 4(80) 1(20)
0.017 **
Left 11(46) 10(90.90) 1(9.09
Rectal 7(29) 4(57.14) 3(42.85)
unknown 1(4) 1(100) 0
Differen. Mod. 16(66.66) 15(93.75) 1(6.25) 0.0043 **
well 5(21) 5(100) 0
Tu.Vi. 2(8.33) 2(100) 0
unknown 1(4.16) 0 1(100)
Dukes Stage 13
B 8(61.53) 7(87.5) 1(12.5) 0.0144 **
C 5(38.46) 5(100) 0
Frozen 11
Invasion 13
T2 2(15.38) 2(100) 0
0.0058 **
T3 9(69.23) 8(88.88) 1
T4 2(15.5) 2(100) 0
Frozen 11

** (P<0.01).,meth. -methylated, unmeth.-unmethylated, Differen.-Differentiated
,Tu.Vi Tumour villus.
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BNIP3 gene methylation:

BNIP3 is also known to play an
important role in the regulation of
apoptosis. An increased BNIP3
expression induces cell death
through mitochondrial dysfunction,
membrane depolarization,
mitochondrial permeability
transition  pore  opening  and
increased production of reactive
oxygen species. A reduced BNIP3
expression has been identified in a
wide range of cancer cells and
primary malignancies. A number of
studies showed that methylation of
the BNIP3 promoter may play an
important  role in  silencing
expression in a range of tumor types
(28,29) .

In present study colorectal
cancer samples from 35 Iraqi
patients  were evaluated for
methylation status of BNIP3 gene.
The region of 128 bases within the
BNIP3 gene promoter contained 13
CpG sites, analyzed by MS-HRM
technique (11) , BNIP3 amplified
were successfully determined by

using MS-HRM of 28 samples.
Seven  samples failed to amplify
when using MS-HRM in FFPE. The
methylation status of 5'CpG island
of the BNIP3gene was detected, in
15/28(53.57%) colorectal tumor
samples,13/28(46.42%) were wild
type. Figure (2B) shown the
normalize melting curve for BNIP3
gene indicating the abnormal
methylation for CRC Iragi patients.

The amplified fragments of
methylated samples were sequenced
using an APl 3730 sequencer
automated to confirm the result by
the sequencing analysis. Figure (4)
shown comparable between two
sequencing analysis for methylated
and non methylated samples. The
figure indicated to methylated sites
with non converted cytocine in
upper figure, the lower figure show
the un methylated site with thymin
base (red) which results from
bisulfite converted cytocine to uracil
that amplified to thymin. The results
show high frequency of methylation
status of BNIP3.
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ENIP3 Methylation

Iethylated
Non converted cytocme
=] I“ _
oo 00
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Figure (4): Sequencing analysis from case 42 showing BNIP3 methylation at sites
as pointer. Comparable between two samples, the upper non methylated
sequencing and the lower revealing methylated CpGs sites,(Green-A, Red -

Thymin , Blue-Cytocine. Black-Guanine).

Gene in Iragi CRC patients in line
with study of Shimizu et al., (6)
whose reported that BNIP3 was
detected in 58% of the 112 patients,
the relatively high frequency of
BNIP3 methylation in primary CRC
suggests that this gene is involved in
carcinogenesis of the colon and
rectum and associated with poor
clinical outcome and
chemoresistance.

Other study found that BNIP3
was detcted methylated in 40 (66%)
of 61 primary colorectal and 36
(49%) of 73 primary gastric cancers
examined, and methylation was
closely associated with silencing the
gene.

No methylation was detected in
samples of normal colorectal and
gastric mucosal tissue collected
from areas adjacent to the tumors,
indicating that BNIP3 methylation
Is cancer specific (29). Although
solid tumors often contain hypoxic
regions, the cells in those regions
survive and continue to grow. One
way in which this is accomplished is
through induction of angiogenesis
mediated in part by hypoxic induce
factor -1(HIF-1). Because HIF-
lactivates prosurvival as well as
proapoptosis signaling, it has been
hypothesized that during
progression, cancer cells acquire the
ability to escape apoptosis (30).
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Colorectal tumour tissue also
loses BNIP3 expression relative to
matched normal samples hypoxic
(31). BNIP3 gene methylation is a
possible marker predicting a poor
response to the S-1/CPT-11
combined therapy in colorectal
cancer (32).Silencing BNIP3 by
methylation may be important in
tumorigenesis processes in the colon
and rectum. Given the potential
ability of HIF-1 to evoke apoptosis
through its target gene, the down-
regulation of BNIP3 by methylation
may disrupt the HIF-1-BINP3
apoptotic pathway and permit
cancer cells with high malignant
potential to survive, since CRC
patients with BNIP3 methylation
had a poorer outcome than those
without methylatio (6)

The relation of BNIP3
methylation and
clinicopathological feature:

Looking at table (2) give the
relation between methylation status
of BNIP3 gene and
clinicopathological feature, there
were no association depend on
gender, depend on age although
there  methylation was high
frequency in age over fifty years
,14/22(63.63) against 1/6(16.66) in
younger age. Respect tumour site,
differentiated, Dukes stage and

invasion: The most frequency rate
of methylation was found at left
site**  (P<0.01).,meth.-methylated,
unmeth.-unmethylated,Differen.-
Differentiated
10/13(77.9%),moderately10/19(52.6
3%) , Dukes B 9/9(100%) and
T310/11(90.9%) respectively, there
was significant increase (P<0.01)
between BNIP3 metylation with
Dukes and T3 . This results
disagree with Shimizu et al.,(6) and
lida et al.,(19) , they did not find
significant correlations were found
between BNIP3 methylation and
clinicopathological factors such as
age, gender, tumor depth, vessel
invasion, lymphatic invasion, lymph
node metastasis and stage in patient
with colorectal cancer.CRC Patients
with  BNIP3 methylation also
exhibited a significantly shorter
overall survival time (OS) compared
to those without methylation (6).
Similar the survival time of patients
with BNIP3 methylation was shorter
than in absence of methylation in
gastric tumors, whereas no such
association could be found in breast
tumors (33). Since CRC patients
with BNIP3 methylation had a
poorer outcome than those with
without, it was reported that BNIP3
silencing induces metastatic growth
of breast cancer in the liver, lung
and bon (34)
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Table (2): Methylation status for BNIP3 in relation to clinicapathological
parameter in 28 colorectal cancer Iraqi patients

Variable no. % BNIP3 BNIP3 P-Value
meth. unmeth.
Total no. 28 15(53.57) 13(46.42)
Gender Male 13(46.42) 7(53.84) 5(38.46)
0.355 NS
Female 15(54) 8(53.33) 7(46.66)
A <50 6(21.42 1(16.66 5(83.33
ge < (21.42) (16.66) (8333) | ioger
>50 22(78.57) 14(63.63) 8(36.36)
Tumor site Right 4(14) 1(25) 3(75)
Left 13(46) 10(76.9) 3(23.07) 0.0036**
Rectal 10(36) 3(30) 7(70)
unknown 1(4) 1(100) -
Differen. Moderate 19(68) 10(53) 9(47.36)
well 5(18) 2(40) 3(60) 0.0045**
T. Villous 2(7) 1(50) 1(50)
unknown 2(7) 2(100) -
Duk's Stage 15
B 9(60) 9(100) -
0.0144**
C 6(40) 1(16.66) 5(83.33)
Frozen 13
Invasion 16
T2 3(18.75) 2(66.66) 1(33.33)
0.0059**
T3 11(68.75) 10(90.9) 1(9.09)
T4 2(12.5) 1(50) 1(50)
Frozen 12

** (P<0.01)., meth. -methylated, unmeth.-unmethylated, Differen.-Differentiated,
Tu. Vi Tumour villus.

CpG site-specific analysis of MLH1gene and 2/5(40%) in BNIP3 .
MLH1 and BNIP3 in normal A number of reports have confirmed
tissue: that methylation is also observed in

Five samples from bowel normal tissue (35,36,37). It has been
inflammation patients also were suggested that methylation in
evaluated for methylation, Although normal tissue may be associated
those samples did not take from with increasing age (36,38). In
colorectal patients but it have conclusion the frequency of MLH1
methylation in 3/5 (60%) in
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and BNIP3 promoter methylation in
CRC Iraqi patients

were (79.61%) and (53.57%)
respectively. There is associated
relation between the methylation
and clinicopathologic characteristics
except the gender in MLH1 and
BNIP3 , this study provided the
groundwork for future large-scale
methylation studies in lraqg and
suggest recruiting high-risk
individuals, for whom colorectal
carcinogenesis has not yet occurred
and for patients with bowel
inflammation disease.
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Abstract: Reactive arthritis is aseptic arthritis that can be caused by various infectious agents,
Chlamydia pneumoniaewas associated witharthritis .Eighteen patientswith reactive arthritis of age (20-
40) years ,from each subject blood samole was collected to measure anti- Chlamydia Abs, IgM and 1gG
by ELISA test.tha percentage of 1gG,lgMwas(27.7%,0%). with significant differences (p<0.05) in
compared with studied group.thesereaults indicated that infection with Chlamydia pneumoniae may play
an important role as triggering factor for reactive arthritis.
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Introduction

Reactive arthritis (ReA) is
characterized by a non-purulent
joint inflammation that develops in
response to infections, often with
some latency, at joints distant from
the site of the primary infection[1,2]
.Certain bacterial infections have
been demonstrated to be causative
of reactive arthritis , Chlamydia
pneumoniae comprise the most
frequent causative pathogens that
elicit reactive arthritis (ReA)[3,4].
ReA due to infection is called
Chlamydia-associated arthritis (Chl-
AA). In addition, mMRNA as well as
DNA has been detected in the
synovial tissue, suggesting that
Chlamydia is viable in inflamed
joints. Thus, the notion that ReA is
a sterile inflammation should be
reconsidered [5]. Although
Chlamydia-induced reactive arthritis
will often spontaneously remit,
approximately 30% of patients will
develop a chronic course. Modern
medicine has provided rather
remarkable advances in  our
understanding of the Chlamydia, as
these organisms relate to chronic
arthritis and the delicate balance
between host and pathogen. C.
pneumoniae has a remarkable
ability to disseminate from the
initial site of infection and establish
persistently viable organisms in
distant organ sites, namely the
synovial tissue [3]. Several studies
have found that a large proportion
of patients with ReA show evidence

of present or past chlamydial
infection [6,7]. Chlamydial
infections may be sub-clinical and,
therefore,laboratory identification of
the triggering agent is
fundamental[8].Recently, the role of
infective agents such as Chlamydia
in the pathogenesis of ReAhas been
confirmed by molecular, cultural
and serological examinations. In
particular, diagnostic methods, such
as Real Time Polymerase Chain
Reaction (RT-PCR), have made it
possible to establish a relationship
between chlamydial infection and
rheumatologicaldiseases [9]. The
detection of a microbe or its
components at the site of the
primary infection or at the joint is
optimal to confirm the infectious
etiology of ReA[9]. The aim of
present study was to determine the
relationship  between Chlamydia
infection and reactive arthritisby
determine the level of antibody.

Patients and methods

Eighteen patients suffering
from reactive arthritis were enrolled
who  attended to Baghdad
hospitalThe ages of the total
patients were ranged from (20-40)
years(9male and 9female). And 18
sample were consider as control
Blood samples (5 ml) were
collected by disposable syringe into
gel plaintubes and stand at room
temperature until the coagulant was
form. Then the samples centrifuged
at 3000 rpm for 5 minutes .Serum
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samples  were dispended on
Ependroff tubes. All samples were
marked by the name, day and
numbering and stored at (-20C)
until carried out to immunological
examinations.

Immunological examination

The study groups were carried
out to measure anti-chlamydia
pneumoniae antibodies IgM and
IgG by ELISA test(Aeskulisa,
Germany) according to the
instructions of manufacture
company. [10].

Statistical analysis

The statistical analysis system-
SAS [11] was used to effect of
different factors in study parameters
.Chi-square test was used to
significant comparison  between
percentage and least significant
difference (LS.D) test was used to
significant compression between
means in this study.

Results and discussion:

The present study show five
patients out of eighteen was positive
of ChlamydialgG (27.7%) while
negative result for IgM antibody in
compare to control (0%) for IgM
and IgGas in figure 1.Some studies
confirm an ongoing C. pneumonia
infection [positive immunoglobulin
IgG and IgM, respectively by
enzyme —linked immunosorbent
assay (ELISA) [1].Other study

describe four ReA patients with
serological evidence for recent C.
pneumoniae infection by
microimmunofluorescence MIF test
[12].Another studies reported five
of seventy patients with acute ReA
after an infection with C.
pneumoniae[13]. Some studies
have raised the possibility that C.
pneumoniae may be a causative
agent in ReA and as are often
asymptomatic the causative trigger
is less clinically apparent in many
cases [14]. Bacterial degradation
products and even DNA of several
microorganisms have been detected
in joint fluid/tissue from patients
with  ReA[15].Some  evidence
suggests that Chlamydia may enter
the articular  cavity  during
bacteremia or within monocytes and
can  survive, probably  with
intermittent periods of replication
sustained by as yet unknown
phenomena .The lifecycle of an
infectious chlamydial organism
probably includes at some stage an
arrest in its development that makes
it viable but non-cultural [16,17].
Indeed, macrophagesor dendritic
cells would seem the most likely
carriers of organisms into the
joint,since they will be able to take
up bacteria at the site of infection,
enter the circulation, and be
recruited to the synovial membrane.
In support of this idea chlamydia
have been detected in peripheral
blood leucocytes of reactive
arthritispatients and dendritic cells
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in the joint stimulate chlamydia
specific T cells [18]. CD4+ T cells
play the major part in controlling
chlamydial infection,  probably
through  their  production  on
interferon gamma, but protective
CD8+ T cells have also been
described in mice, and more
recently in humans. The relative
importance of responses by these
subsets in humans has not yet been
established, and Chlamydia specific
CD8+ T cells have not yet been
isolated from  human joints.
Nevertheless, CD8+ T cells are
activated in the joint and also
produce a similar set of cytokines as
CD4+ T cells and the failure to
isolate Chlamydia specific T cells
may simply reflect technical
difficulties in working with these
cells [19]. As a number of
investigators have pointed out, in
many instances the initial elicitation
of disease by a pathogen during

primary infection is simply a
preliminary for establishment of a
longer-term habitation of the host.In
vitro and in vivo studies of
persistence  did identify  one
modulation of expression for a set
of genes of particular interest in the
biology of chlamydial persistence in
the joint. Transcript analyses
targeting the three Hsp60-encoding
genes demonstrated high levels of
expression for each of them during
normal active infection, with
expression levels of the CT604 and
CT755 genes exceeding that of the
authentic original groEL (CT110)
gene [20,21].

Conclusion

The result of present study
indicate  that infection  with
Chlamydia may play important role
as triggering factor for reactive
arthritis.
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Figure 1: Chlamydia pneumonia antibody percentage in studied groups
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In vitro
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Abstract: Lactoferrin is an important protein in many biological applications as a potential cancer
treatment agent . In this study, lactoferrin was purified from goat colostrum by lon exchange
chromatography by using CM-Sephadex G-150 column and gelfiltration by using Sephadex G-200
column .To know its ability as anticancer agent the study utilized an in vitro evaluation for the cytotoxic
effect of the purified goat milk lactoferrin (gLf) on two cell lines, ANG (Ahmed Nahi Glioblastoma
Multiform ( ANG) cell line and Rat Embryo Fibroblast (REF) cell line at different concentrations and
different exposure time of treatment. The purified gLf concentrations ranging (19.53 to 5000) pug/ml for
24,48 and 72 hours was test . The effect of gLf was evaluated by employing MTT assay. The results
revealed significant cytotoxic effect at levels (P<0.05) for all concentrations and for all exposure time of
gLF on ANG cell line as compared to untreated control cells, The inhibition rate 1R% increased with
raising of gLF concentration and incubation period The highest inhibitory growth was at the
concentration ( 5000 pg/ml) after 72hrs of exposure time (76.06%) ,while only the highest concentration
gave significant inhibitory effect (P< 0.05) with normal cell REF.

Keywords: goat lactoferrin, ANG, REF, MTT assay ,Anticancer
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Introduction

Cancer is a group of diseases
characterized by  uncontrolled
growth and spread of abnormal
cells cancer, in which normal cells
start multiplying uncontrollably
ignoring

Cancer is the second leading
cause of mortality worldwide as it
still takes millions of people lives
every year around the world. In
2008, almost 12.7 million people
were diagnosed with cancer and
more than 7.5 million of them were
dead (2). The world health
organization (WHO) estimated that
if unchecked, annual global cancer
deaths rates could rise to 15

million by 2020 (3). Recently in
Iragq there is a terrible number of
unpublished cancer cases beside the
published cases by the Iragi Cancer
Council in 2008 were 19.9
thousand and more than 154
thousand of them were died (4).
The current conventional cancer
treatment options for localized
tumors and advanced disease are
typically associated with risks and
side effects (5). The discovery of
anticancer drugs remains a highly
challenging endeavor and cancer a
hard-to-cure disease (6). The new
protocols for cancer therapy include
biological natural products. An
increasing interest has  been
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reported on the use of biologically
active substances from food (7).
Milk and dairy products have
become recognized as functional
foods , suggesting their use has a
direct and measurable effect on
health outcomes, namely that their
consumption has been related with
a reduced risk of numerous cancers
(8). Invivo studies showed that oral
administration of bovine LF to
rodents  significantly  reduces
chemically induced tumorigenesis
in  different organs (breast,
esophagus ,tongue, lung, liver,
colon and bladder) and inhibits
angiogenesis (9,10). Bovine LF are
likely to exert various physiological
effects in the digestive tract.
Moreover, subcutaneously
administration of LF inhibited the
growth of implanted solid tumors
and exerted preventive effects on
metastasis (11).These activities of
LF have been attributed to its
immunomodulatory potential and
ability to activate T and NK cells
(12 ) Furthermore, LF was found to
induce apoptosis in several human
cell lines, as for example A459 lung
cells, CaCO-2 intestine cells and
HTB9 kidney cells (13) .Moreover,
LF was effective against melanoma
cells (14), head and neck cancer
cells (15).There is no study about
the effect of goat milk Lactoferrin
on any cancer cell line in Iraq
,Therefore  this  project was
designed to study the effect of a
range of LF concentrations at

different exposure times on cell

viability by using cancer cell line as

follows:

1.1solation and purification of
Lactoferrin from goat colostrum
by ion exchange
chromatography and gel
filtration.

2.Study the cytotoxic effect of
purified goat Lactoferrin on the
growth of cancer cell lines
(ANG), and on normal cell line
(REF) in vitro.

Material and Methods
Goat colostrums

Goat colostrum was obtained
from Ruminants researches station ,
Directorate for agricultural
researches-Ministry of Agriculture
,Abu-Grip -Baghdad. The samples
were collected within the first five
days after goat parturition and were
immediately frozen and stored at -
18°C until use.

Preparation of acid colostrum
whey

The colostrum was skimmed
by centrifugation in Sigma MA3-
18 centrifuge at 4000 g/min for 30
min at 4°C. Colostrum whey was
prepared by precipitation of the
casein from skimmed colostrum by
addition 1IN HCI until pH reached
to 4.6, the precipitated casein was
removed Dby centrifugation at
10000g/min for 15 min at 4°C. The
supernatant (whey) was adjusted to
pH 6.8 with 1IN NaOH and dialyzed
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against distill water for 18 hr, and
then stored at —18°C until use. (16).

Isolation and Purification of
lactoferrin

Isolation and purification
procedures by (17) were used to
separate lactoferrin from other
proteins in goat colostrums .The
procedure involved cation exchange
chromatography  using  cation
exchanger CM-Sephadex G-50 and
gel filtration chromatography by
using Sephadex G-200

Cell Growth

Ahmed Nahi Glioblastoma
Multiform (ANG) cell line and Rat
Embryo Fibroblast (REF) cell lines
were Kindly provided from Iraqi
Center of Cancer and Medical
Genetic Researches. The cell lines
cultured in RPMI 1640 medium
supplemented with 10% fetal
bovine serum (FBS), 2 mmol/L
glutamine, Streptomycin (100
U/ml), penicillin (100 U/ml), and
incubated in 5% CO2 at 37 °C for
24 h. Cell counts determined using
0.2 ml of trypan blue solution and
1.6 ml PBS, then subculture when
monolayer's cells were confluent.
Afterwards, 200 pl of cells in
growth medium were added to each
well of a sterile 96-well microtiter
plate. The plates were sealed with a
self-adhesive film, lid placed on
and incubated in 5% CO2 at 37°C.
When the cells are in exponential
growth, i.e. after lag phase, the

medium was removed and serial
dilutions of purified goat milk
lactoferrin in SFM (5000 pg/ml,
2500 pg/ml, 1250 pg /ml, 625
pg/ml, 3125 pg /ml156.25 g
/ml,78.125 pg /ml,39.625 pg /mi
and 19.53 pg/ml) were added to the
wells. four replicates were used for
each concentration. The middle two
columns as control (cells treated
with SFM only). Afterwards, the
plates re-incubated under the same
condition for the selected exposure
times (24, 48, 72 hrs).

Cytotoxicity assay

200ul  of cell suspension
(Confluent monolayer's ) of both
ANG and REF were seeded into
wells of a 96-well plate. After 24
hrs of incubation 200 ul of gIf
dilutions were added. Four
replicates were used for each
concentration of gLF Afterwards,
the plates were re-incubated at
37°C for the selected exposure
times (24, 48, 72 hrs).The
cytotoxicity test was determined by
MTT  (3-(4,5-Dimethylthiazol-2-
yl)-2,5-diphenyltetrazolium
bromide) assay. In brief, 50 pl of
MTT was added to the wells, the
cells were cultured for additional 4
hrs at 37°C. Then 100 pl of DMSO
was added to the wells. The
solubilized formazan was measured
at 550 nm using microplate
spectrophotometer (Multiskan,
Finland). The % Inhibition were
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calculated with the following
formulae

% Inhibition = 1-(OD of sample /
OD of control) x 100

Results and discussion
Isolation and Purification of
lactoferrin

Two steps were used to purify
lactoferrin from colostrum whey,
ion exchange chromatography and
gel  filtration  were  applied
respectively.

Fig (1) shows one protein peak
appeared in the washing step
belong to unbounded proteins
,while two protein peaks appeared
in the elution the first protein peak
with green color refers to the
lactoperoxidase enzyme ,while the
second protein peak was given pink
color which shows high value when
read on the wave length of 465nm
Special  detects for  protein
lactoferrin  (19). Results indicated
that the second peak which has LF
that appeared in fraction (165-175)
and eluted by using 0.5M of NaCl.
The fractions of second peak were
pooled and desalted by dialyzing
against distilled water overnight,
and then concentrated by sucrose.
The results of this study compatible
with several other studies (20)
purified LF from goat milk by
using CM-Toyopearl 650M column
followed with AF-Heparin
Toyopearl column, and they found
two protein peaks in elution the

first peak belonged to
lactoperoxidase enzyme and the
second peak belonged to LF . (21)
isolated LF from Carabo’s (Bubalus
bubalis L.) milk whey by
ammonium sulfate precipitation and
cation exchange chromatography
using carboxymethyl cellulose
(CMCQC), (22) purified LF from goat
colostrum by CM-Sephadex G-50
ion-exchange column and affinity
chromatography  on Hi-Trap
Heparin HP. Moradian (23)
enabled purified LF from
colostrum of cow's milk with one
step by using CM-sephadex G-50, a
cation exchange chromatography
and they determined LF
concentration by Bradford assay
which was about 2.4 mg/ml, with
good biological activity and
purification efficiency was about
90%.

Gel filtration chromatography
Results in Fig (2) showed one
protein peak with light pink color
appeared in the eluted fractions (20
to 30) had the LF protein which
shown high value when read on the
wave length of 465nm Special
detects for protein Lactoferrin . Gel
filtration method was used widely
in extra (24) purified LF from
human milk by Sephadex G-200
column, while (25) applied
Sephadex G-100 column in
purification of LF from mare milk .
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Cytotoxic activity of lactoferrin
on several cell lines
Growth inhibitory effect

The effect of different
concentrations of purified goat milk
lactoferrin (gLF) from (19.53 to
5000 pg/ml) on (ANG) tumor cell
lines after (24, 48 &72) hrs of
exposure was present in Table (1)
and Figures (3 and 4) respectively.
The results revealed significant
cytotoxic effect at levels (P<0.05)
for all concentration and for all
exposure time of gLF on ANG cell
line . The inhibition rate IR%
increased with rising of gLF
concentration and incubation period
, The IR% values after 24h of
exposure to gLF at concentration
dependent (19.53, 39.06 ,78.12,
156.25, 312.50, 625.00, 1250.00,
2500.00, 5000 pg /ml) were (12.23,
17.71, 22.60,
29.94,34.32,42.09,45.90,52.62and
56.20% ) respectively . whereas
after 48hrs the rates increased and
reached to (22.71, 35.32, 36.40,
49.21, 54.00,58.22, 60.35, 61.76
and 64.41%) respectively. and after
72  hrs they reached to
(45.55,47.45, 57.32, 57.64,
67.71,68.62,71.30,73.92 and
76.07%) respectively .The highest
inhibitory growth was shown at
concentration 5000 pg/ml after
72hrs of exposure time it was
76.07%. To determine the effect of
standard bovine lactoferrin bLF as
anticancer toward ANG a
comparative study was done

between goat and cow milk LF on
ANG tumor cell lines ,Table 2
shows the effect of different
concentrations of purified gLF and
standard bLF after (24, 48 &72) hrs
of exposure time. The results
revealed that the bLF has an effect
on inhibiting the growth of ANG
tumor cells line and this effect
increased with the increase in the
time of exposure, as well as with
the rise in the bLF concentration .
The inhibition rate after 24 hrs were
(2.99,3.28,11.23,14.25,12.05,

16.07, 21.31 , 33.53 and 40.89 % )
respectively. when the exposure
time increased to 48 hrs the IR%
increased  and reached to
(9.36,7.53,10.43 ,11.32, 13.25,
19.12, 30.24 and 4553 %)
respectively, whereas the values
after 72hrs reached their highest
(11.34, 10.94, 11.01, 9.57, 18.43,
20.59, 27.44, 32.13 and 47.63% )
respectively., The results in Table 2
also indicates that there are
significant differences between the
two kinds of LF in their effect on
the growth of ANG tumor cell line ,
gLF possess a highly growth
inhibition than bLF which appeared
clearly from the first four
concentrations  (19.53,  39.06,
78.125 and 156.25 pg/ml) after 72
hrs of exposure the gLF had IR%
five times more than that for bLF
and it was (45.55,47.45,57.32 and
57.64%) for gLF and
(11.34,10.94,11.01 and 9.57%) for
bLF. while the differences in IR%
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were reduced in high
concentrations reached to three fold
at concentration 312.50 to 1250
pg/ml (67.71 & 18.43% ) and two
fold at 2500 pg/ml - (73.92
&32.13%), while at the high
concentration 5000 pg/ml after
72hr of exposure time IR% values
were (76.07 and 47.63 % ) for gLF
and bLF respectively .The effect of
different concentrations of gLF on
the growth of normal cell line REF
was studied after exposing for 72
hrs .The result showed a slight
effect on the viability of normal cell
line the inhibition rates were (6.34
,10.45 , 10.59 , 10.72, 11.08, 11.14,
17.28, 17.59 and 19.22%) when
nine concentrations (19.53, 39.06
,78.12, 156.25, 312.50, 625.00,
1250.00, 2500.00,5000) pg /ml of
gLF were used respectively .The
inhibition rate values gradually
increased with increasing of gLF
concentration , These results
indicate that gLF have slight effect
on the viability of a normal
mammalian cells line so the results
encouraging  using gLF as
anticancer agent. In order to know
the cytotoxicity of DbLF on the
growth of normal cell line REF cell
lines exposured to nine
concentration of bLF for 72 hrs the
results in Table (3) and Fig (5
and 6 ) show a slight effect of bLF
on the viability of normal cell line,
the inhibition rates are (2.93,8.11,
11.74, 16.92, 19.68, 23.66,
30.56,31.38 and  33.67%)

respectively when the same nine
concentrations of  (19.53, 39.06
,78.12, 156.25, 312.50, 625.00,
1250.00, 2500.00,5000 ) pg /ml of
bLF are used.The effect of bLF on
growth of normal cell line (REF)
more than that for gLF. Lactoferrin
IS an iron binding  minor
glycoprotein present in bovine
milk. A number of physiological
roles have been suggested for
Lactoferrin (26) , but it is likely to
be the iron-binding properties that
contribute to anticancer properties
of this whey protein, It is thought
that LF may bind iron locally in
tissues, therefore reducing the risk
of oxidant-induced carcinogenesis
(27). (28) looked at the influence of
bLF on colon carcinogenesis in rats
exposed to carcinogens. The
incidences of colon
adenocarcinomas in rats receiving
LF were significantly lower than
those in control groups, In addition
to that there were also fewer
aberrant crypt foci. ( 29 ) showed
that rats fed a soyabean-based diet
supplemented with LF or with -
lactoglobulin ~ had  significantly
fewer aberrant colonic crypt cells
(cancer precursors) than animals
which consumed the normal (non-
supplemented) diet. In addition to
its effect in dietary inclusion, there
IS some evidence that LF
administered by a parenteral route
may have important anticancer
properties. (30) explained the
molecular mechanism of LF-
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induced cell growth inhibition. by
Studied head and neck cancer cells
which treated with hLF, growth
arrest in three of four cell lines
tested was observed this growth
arrest was caused by cell cycle
inhibition at the GO0-G1checkpoint.
Lactoferrin-induced growth
inhibition was associated with a
large increase in p27 protein,
accompanied by decreased
phosphorylation of retinoblastoma

protein, and suppression of cyclin
E. Decreased levels of
phosphorylated Akt were also
observed in LF-sensitive cell lines
after treatment. These findings
suggest that in head and neck
cancer cells the growth inhibitory
effects of LF are mediated through
a p27/cyclin E-dependent pathway
that may be modulated in part by
changes in Akt phosphorylation.

Wash

Elute

1 1 21 31 41 51 61 sl 81 91 101 111 121 13 141 151 161

ITESt tube nu mberl

165 174

Figure 4-1: lon exchange chromatography for purification gLF by using CM-
Sephadex C-50 (2x24 cm) column, equilibrated with Tris-HCL buffer (0.05M,
pH7.5), eluted with Tris-HCL buffer with NaCl gradient 0.2 and 0.5 M in flow

rate 18 ml/hr.,3ml for each fraction.
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Figure 2 : Gel filtration chromatography for purification gLF by using Sephadex
G-200 column (1.5 x 60 cm), equilibrated with 0.5 M phosphate buffer containing
0.01 M NaCL ,pH 7.4 with a flow rate of 18 ml/hr ,3ml for each fraction .

Tablel: Mean values of inhibition rate percentage (IR %) of ANG cell lines after

treatment with different concentrations of goat milk LF for (24, 48 &72) hours.

IR%
Concentration (ug/ml) LSD value
24hrs 48hrs 72hrs
19.53 12.23 22.71 45.55 9.552 *
39.06 17.71 35.32 47.45 9.063 *
78.125 22.60 36.40 57.32 10.318 *
156.25 29.94 49.21 57.64 8.642 *
312.50 34.32 54.00 67.71 10.025 *
625 42.09 58.22 68.62 8.947 *
1250 45.90 60.35 71.30 8.043 *
2500 52.26 61.76 73.92 7.939 *
5000 56.20 64.41 76.07 8.516 *
LSD value 10.893* | 9.358 * | 9.625* ---
* (P<0.05), NS: Non-significant.
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Table 2: Mean values of inhibition rate percentage (IR %) of (ANG) cell lines after
treatment with different concentrations of goat and cow milk LF for (24, 48 &72)
hours.

Goat Cows
Concentrat LSD LSD
_ IR% IR%
ion (ug/ml) value value
24hrs 48hrs 72hrs 24hrs | 48hrs | 72hrs
19.53 12.231 22.71 45,55 9.552 * 2.99 9.36 | 11.34 5.42 *
39.06 17.711 35.32 47.45 9.063 * 3.28 753 | 10.94 5.06 *

78.125 22.598 36.40 57.32 | 10.318* | 11.23 | 10.43 | 11.01 | 4.38NS

156.25 29.943 49.21 57.64 | 8.642* | 14.25 | 11.32 | 9.57 | 5.13NS

312.50 34.322 54.00 67.71 | 10.025* | 12.05 | 13.04 | 1843 | 5.38*

625 42.090 58.22 68.62 | 8.947* | 16.07 | 13.25 | 20.59 | 5.44*
1250 45.90 60.35 71.30 | 8.043* | 21.31 | 19.12 | 2744 | 529*
2500 52.259 61.76 73.92 7.939* | 33.53 | 30.24 | 32.13 | 5.75NS
5000 56.20 64.41 76.07 | 8.516* | 40.89 | 45.53 | 47.63 | 594*
LSD value | 10.893 * | 9.358 * | 9.625* --- 8.43* | 9.52* | 8.77* ---

* (P<0.05), NS: Non-significant.
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Figure 3: Figure (4.1): ANG cell line shows confluent monolayer ( T ), N0 empty
spaces (7 T~ ). cohesive malignant cell control 100X, crystal violet.

Figure 4-12 : AMGM cell line reveals great loss of cellular features ( 1‘ i
and large number of dead cells ( T ) after exposure to GILF at 72 hr.,
100X, crystal violet.
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Table (3): cytotoxicity of gLf on REF after 72h exposure.

Concentration (ug/ml) IR%

72h

19.53 6.34

39.06 10.45

78.125 10.59

156.25 10.72

312.50 11.08

625 11.14

1250 17.28

2500 17.59

5000 19.22

* (P<0.05).

Figure (4.19): REF cell line shows confluent monolayer (4&', no empty
spaces, (control) 40X, crystal violet. ;

Figure (4.20): REF cell line shows space between cells ( ") after exposure
to gl.F for 72hr. 40X, crystal violet.
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Diversity and geographical distribution of Freshwater
Gastropods in Diyala River Basin, Iraq

Khansaa. S. Farman ; Emaduldeen A. Almukhtar
Department of Biology , Collage of Science for Women , Baghdad university.

Abstract: A few studies have focused on aquatic Gastopods in Diyala River in Iraq .

Despite their importance in aquatic habitats, Monthly measurement from April 2013 to January 2014 at
10 sites were carried out on many environments parameters the results showed that average temperature
was (10 -33) °C., Dissolved Oxygen concentration (6 -10.7 )mg/Il. The calcium concentration was (46-
211) mg/l) .The Organic matter ranged from 0.6 - 4.01 % . pH values ranged between (6.6-8.2)
Electrical Conductivity ranged between (470 - 1530 )uS/cm and current velocity (0.09 -1.21 ) m/sec.

Also a total of 12 species belong to 8 families were recorded, including :Theodoxus jourdani ,
Neritina mesopotamica , Valvata saulcyi , Bellamya bengalensis ,Melanopsis nodasa ,Melonopsis
costata, Melanopsis preamorsa , Melanopsis subtingitana , Melanoides tubercula , Lymneae natalensis,
Physa acuta and , Planorobis gibbonsi . The highest population density was recorded in November and
the lowest was at January .

Key words : Freshwater Gasteropods , Diversity , environmental factors , Diyala river

A oA (A Al addl) Ak aB) g8l L3I aal) LIS g £ el
ébﬂ‘ quQJ

Al galghive cpallales ¢ (lad Glabu plaid

13 s / Sl o ) S /5l sl

Gl et s L Lgle Cupal ) bl all (e Qi Sllia o) ) Al Aigll sl agilay o1 8 Lpan) e p il sduaDAl)
¢ Al Ol pdisall (e el Gl 5 1) ge 3 el s 2014 S OIS (2013 Gl (e el S Al 5ol 353 B Gl el
(211 — 46 ) o s ) 55 38 o 50U 38 5 lal ¢ (10.7 -6 ) el G ) 38 55 a (33-10) 5l all &a yo s ) 53 80
(8.2-6.6 ) i s ael) (Sl Jil a5 ¢ % (4.01— 0.6 ) Co o o) 8 gl Causl 5 51 &y gucmall 5Ll 38 55 ¢ il / pile
U/ (1.21-0.09) o angl i Jlall il e s el s / uitans 5 S0 1530 — 470 G ) 5 Al il o

Neritina « Theodoxus jourdani : g's¥) ciled 8y Jilse 8 (M agm g 58 12 diand Lyl Al pall B 5 WS
« Melonopsis costata « Melanopsis nodasa « Bellamya bengalensis ¢« Valvata saulcyi « mesopotamica
« Lymneae natalensis < Melanoides tuberculata <« Melanopsis subtingitana < Melanopsis preamorsa
LSl S 8 LBl A oy A AEES e Jias o3 385 Planorobis gibbonsi s Physa acuta



Iraqi Journal of Biotechnology 239

Introduction

Diyala river is one of the most
important tributaries of River Tigris
, and it is one of the main water
bodies of Irag. Many cities are
situated on its banks. as well as,
wastes fluids of agricultural and
industrial activities in these cities
are also outflow directly to this
river. It runs through Iran and Iraq
and drains an area of 32600 km? and
covers a total distance of 445 km.
The river basin is widely varied
through the entire catchments area
from semi-arid plain north of
Baghdad to mountainous area of
western Iran[1] .

Gastropods are the most
successful class occupying nearly
all aquatic habitats [2] ,and they
play an important role in the food
chain , Survival and geographical
distributions of Gastropods depends
on their abilities to colonize a
habitat and survive there [3] and that
controlled by physico-chemical
factors such as calcium salts[4] ,
dissolvedoxygen,water conductivity,
pH and temperature [5].

In Irag, many researchers
conducted studies on different fresh
water Gastropods in different parts
of the country, but no work has been
done on its distribution in Diyala
river basin. Especially, Diyala River
is characterized by different of
natural aquatic environments
ranging from rivers to lakes
Therefore the present study aimed to
provide an inventory of the

freshwater Gastropods fauna in that
region .The study also provided an
information on the abundance and
distribution of Freshwater
Gastropods and investigated the
relationship  between  freshwater
Gastropods and the environmental
factors.

Materials and Methods

Monthly measurements were
made from April 2013 to January
2014 at 10 sites as shown in Fig 1.
The parameters included water
temperature, pH, dissolved oxygen
and electrical conductivity which
were determined by using field
digital meter (TRANS instrument
Model WalkLAB) , current velocity
measured by Rubber Bag Method
which has been described by [6].
Calcium concentration measured by
complexometric titration method |,
Organic matter Determined by Loss
on Ignition (LOI) method that was
described in [7] .Sediment texture
determined by the hydrometer
method as described in [8]

A total of 252 samples were
collected from the sites of Diyala
River Basin lying between
latitudes(33> 13 -35° 50) and
longitudes( 44° 30 - 47° 50) (Fig. 1).
The samples were collected from the
mostly  gravel covered  sites
(Darbandikhan , ALwand , Jalula
and Himreen ) by Cylinder 70 cm
and diameter 50 cm . Eckman
Dredge was used to collect samples
from sites ( Kalar , Al sodur |,
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Mahroot , Khalis , Al saria and
Baqubah ).

The samples of gastropods were
put into separate polyethylene
containers and brought to the
laboratory for examination where
they were washed in the laboratory
and the isolated gastropods
preserved with 70% ethyl alcohol.
Preserved samples of Molluscs were
identified mainly according the shell
with the help of [9], [10] ,[11], and

45°0'0"E

35°0'0°N

00N

confirmed by comparing with the
British Natural History Museum's
preserved sample .

Results and Discussion
Physico-chemical parameters:

As shown in figure (1)
temperature variation during study
period ranged between (10-33 )°C
and this wide range of the variation
may be due to the length of the day
period, air temperature

35°00°N

400N

Fig. (1) Diyala River Basin with idicated study sites [ Dar = Darbandikhan lake ;
Kal = Kalar ; Wan = Wand tributary ; Jal =Jalula ; Him = Himreen lake ; Sud
=Sudor ; Mah = Mahroot stream ; Kha = Khalis stream ; Sar = Saria stream ;

Baq =Baqudah ] .
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and location [12] . Also The
investigation IS shown that the pH
ranged between weak acidic to
alkaline ( 6.6 -8.2 ) but it trend to
weak alkaline as it noted in most of
the readings of the months , the
study recorded no significant
difference between the sites where
the changes in pH values are few
and within a tight range may be due
to the fact that water flows on the
land with limestone nature so that
the presence of carbonate and
bicarbonates and silicates ions that
act as buffering and reserve at ion
pH values [14] .

For  dissolved oxygen  the
investigation recorded it arranged
between (6-10.7) mg/l with by high
values of dissolved oxygen in the
winter and spring months due to low
temperatures and increase the speed
of the current because of rising
water levels as a result of raining.
The Electrical conductivity ranged
between (1530-477) ps/cm ,where
the highest values recorded in
Baqubah site where the river pass
through are as containing water
puncture from farms and orchards
in addition to the discharge water
from the residential area to it. In
general as observed from the results
the EC values increased in summer
months may be due to the high
temperatures, which lead to
increased evaporation and low flows
when the capacity of the stream is at
its lowest then lead to increased salt
concentration [15]

The changes in the speed of the
current affected by drainage , river
view , the depth , the nature of the
bottom and the degree of slope land
. The results showed increasing in
flow in April and May also in
September that because of the
increasing the amount of discharge
from Darbandikhan lake through the
spring and winter months [16] in
addition to the rain that drop at that
months , while it decrease in
summer months when the level of
the water decrease . As it can be
seen from (fig. 1) fluctuation in the
velocity in Mahroot and Khalis
sites due to it used as irrigation
projects that are subject to a
program prepared by the
Directorate  of irrigation that
controlling the drainage level for the
purpose of organizing irrigation of
agricultural land in the surrounding
areas.

Results showed that there are
variations in calcium ion
concentration between study sites
where the highest rates recorded in
Al wand and Baqubah sites may be
due to what goes in to the river from
the neighboring territory and is
growing with the course of the river
as well as the geological nature of
area in high Diyala river that contain
Gibson and Anhydrate rock that
increasing the Ca concentration
through melting processes for that
rocks [17] . Also divine rain in
Autumn and Winter that cause
wash soil and discharged into the
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water body cause increased Ca
concentration. . About the organic
matter the higher values were
recorded in August in Bag site reach
to 4.01% and that high value was
caused by decreasing the water

242

and of organisms and accumulated
in the bottom also because of
organic fertilizer that add by
dunging in neighboring area and
accumulated in stream through
puncture [18].
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Fig. (2):

Monthly Averages of Physico-chemical parameters in the studied sites for
the period from April 2013 to January 2014




Iraqi Journal of Biotechnology

Organic matters

| . :
April | May | lune | July

Des | Jan

|[~@—iakn | 0810112 [13) 11|15 [1.02]
|—a—wims (102[ 12 [17|22|25|24([21 |19

Aug SeﬂlﬂctiMu
[—#=wann| 09|17 |17 25|27 |25 202|12 “”!i?_
09| 06|08

09 |11

[
| —#—Mah-5
—&— Kha-s

e SAF -5

14|17 |25

[09]14 |08
|07|18 |28
1719 |21

28[31/3317]

23] 312725 1.

3938|3527 |

28323426 |2

12104

:|.2|1.1
13|12
18|13

| ——Bag-s

|15]17 |25

384013328 |1

12 (104

250

100

Cakium concentration mg/l

—4—Wan-n| 203

—m—lgn | 83 |

138
72

139 I8$.21DI200 147 | 185 211

| 70 | 66 [58.8] 66 | 84 | 79 114

200
150
50 E*' i m

April| May | June | July | Aug | Sep. | Oct | Nov | Des

Jan
210
69

—&—Him-s | 70

—=—5ud-s | 63

—#—Mahs | 73 |
—e—FKhas | 68 |

I

56
70
G2

| &8 | 62 [65.5] 60 | 52 [ 60 | 64

54|56 |58 |69 |70 | 72|76

|69 |63 |72 |80 |87 52 |84
58 | 60 | 60 | 59 | 46 | 49 | 52

B2
70
79
52

14
12

1
0.8
0.6

04

Current velocly (mfoec.)

0.2

0

Apfi| Ma | Jun
| ¥ e

Juby

Se
Aug | Det

Mow

Des

Jan

—— Wan-n
=& hl-n
—i— Sud-s

0905 |04
10 |07 |06
03 02 00

03
o7
01

02 0508
07 o7 |12
00 00|01

08
09
01

1.0
oe
02

1.0

Tog]
0.1

== Mah-3

06 04 05

0.1

00 03|04

0.5

0.3

0.1

—#—Kha-s
—8—Sar-s

= Bag-5

08 |06 |03
07 04 04
06 04 03

04
02
0.0

03 /03|05
02|02 04
00 02|02

05
035
03

0.6
04
0.2

04

05 ]
04

Fig. (3)

the period from April 2013 to January 2014

Sar-s |45
—=—Bag-s 189

55
170

64 | 60 645 31 | 62 | 49 | 53

[ 164 [163 [160 [ 158 [ 171 [ 162 [ 175

41
177

243

: Monthly Averages of Physico-chemical parameters in the studied sites for

Table (1): The percentage of sediment components with the texture of sediment of
each studied sites and LSD values for differences between the sediment
components in the studied sites

Site Silt % sand % clay % Sediment texture
Dar-n 18.1 50.5 31.4 Sandy clay loam
Kal-n 45 15 40 Silty clay

Wan-n 42.1 18.1 39.8 Sandy clay loam
Jal-n 23 52.7 24.3 Sandy clay loam
Him-s 12.3 77.96 9.74 Sandy loam
Sud-s 55 15 30 Silty clay loam
Mah-s 48.21 38.19 13.6 loam
Kha-s 32.1 16.8 51.1 clay
Sar-s 33.2 16.4 50.4 clay
Bag-s 49.2 41.2 9.6 loam

LSD 11.96* 15.09* 11.40*
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Distribution and Monthly
variation of the recorded
Gastropeds species .

Results showed in table 2 and
3 reveal that total catch of snails
reached highest value in  October
and November flowed by April ,
that probably due to the fact that
temperatures in these months are
optimal  for breeding and
reproduction these results are agree
with [19] , [20], [21] and [22] it
don’t mean that lower temperatures
in winter eliminate the species but it
restrict  its  reproduction and
therefore its densities[23] . In
addition population densities of the
species were affected by the
nutritional conditions which in turn
affected by  production  of
phytoplankton ~ and  increasing
temperature which is reflected on
density of species specially in
(transitional months) as April and
October[24]

T. jordani was the highest in
numbers , it reached its maximum
density in September and October
the highest record was in (Mah),
(Him) and (Kha) sites which were
lined by gravels and different size of
rocks and characterized by sandy-
loam and clay-loam which differ
with that recorded by [25] that
showed it preferred clay bottom |,
while [24] mentioned that T. jordani
living on gravel bottom and solid
bank or vegetation .

Also N.  mesopotamica
recorded in stony substratum in

(Mah) site and reached highest
density in November and December

While sample of ( Dar) site
recorded v.saulcyi in two months,
the density in September was higher
than in October in (Dar)Site
probably because the site was
characterize by sandy clay loam
bottom texture and lined by gravels
and rocks that close to that recorded
by [24] in the study of Lake Golbasi
in Turkey, also it was close to the
description of [26] with muddy or
fine sandy bottoms .

For Melanopsidae family
which represented in current study
by : M.nodosa and M.costata were
found on stones and boulders in
shallow water and reached it
maximum density in April which is
agreed with [24]while M. preamorsa
reached its maximum density in
October and M.subtingitana in June
and November .

M. tuberculata shown rare
abundance and almost of samples
collected were empty shell and
according to [27] this species is
active at night and hide during day
but it widely rang distributed as
current study showed it precence in
almost southern sector and reached
its maximum density in April and
May , [21] recorded peak density in
October .

L.natalensis were collected in
low densities, with the exception of
sites (Dar. and Baq.) ( 22.2 , 2.7
ind./m2 ) respectively , with peak
density in May followed by April
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which was close to what was
recorded by [20] who mentioned
that maximum density of this
species in spring month but differed
from the study of [22] in Iran when
they recorded it in Autumn and
early winter .

P.acuta were collected in all
studied sites over the study period ,
its high abundance and density in
different sites due to physa spp being
hermaphrodite and its ability to self-
fertilization in addition of large rate
of reproduction so it can produce
large number of offspring through the
year [29] it appeared associated with
edge-water habitats of shallow
depths, which are characterized by
fluctuating temperatures and water
levels , in current study it reached

Table 2 Species density
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maximum density in April and May
and that agreed with what [30] who
reported that the population of P.
acuta followed a seasonal pattern as
its reproduction reached optimum
value between the Autumn and
spring season with a high peak
reproduction in the spring months ,
While [31] have mentioned that P.
acuta frequently occurring in warm
water and found in high density in
summer , Also he referred to that

Planarobis spp can tolerate
substantial changes in different
environmental variables so it was

collected in all season with highest
density in spring and summer months
and that is what has been reached in
the current study .

ind /m2 , Relative abundance and Occurrence of the

species in the sites of the Northern sector during the studied period April 2013 -

D : Density , RA : Relative abundance

January 2014 .
, OC : Occurrence

Site Dar-n Kal-n Wan-n Jal-n

Species D RA |OC| D |RA|OC| D RA | OC D RA | OC
T.jordani 0 0 0 0 0 0 0 0 0 15 | 31.9 16

V.saulcyi 8.3 15 66 0 0 0 0 0 0 0 0 0
M.preamorsa 0 0 0 0 0 0 0 0 0 0.2 5.6 13

L.natalensis 222 | 421 | 100 | 05 | 6.8 | 33 | 05 | 11.1 | 36 0 0 0
P.acuta 13.3 25 (100 | 55| 75 | 83 | 41 | 86.1 | 96 29 | 624 83

P.gibbonsi 5.3 10 66 0 0 0 0 0 0 0 0 0
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Table3 Species density ind /m? , Relative abundance and Occurrence of the species in
the sites of the Southern sector during the studied period April 2013 —January 2014
D : Density , RA: Relative abundance OC : Occurrence

Site Him-s Sud-s Mah-s EKha-s Sars Bag-s
Species T D | RA | OC D[ RA[OC| D[ RA[OC D| RA OC| D| RA|OC D| RA| OC
Tjordant | 42 [ 27.3 63 47| 234 | 63 24| 144 63 1] 1] 1] 0 0 0
N_mesopotamicn 0 [1] [1] 0 0 0|03 48 | 30 [1] [1] [1] 0 0 0 [1] 0 [1]
B bengalensis | 4.9 | 31.8 26 1] 0 1] 0 0 0 1] 1] 1] 0 0 0
M. nodosa | 0.5 16 13 0.5 6.6 14 0 0 0| 116 | 7.04 | 50 0 0 0 0.4 4.6 | 16.6
Mecostata | 1.9 | 123 | 33 | 046 6.2 10| 36 | 3.2 60 8.6 | 511 66 0 0 0 0.3 33 10
M preamorsa | 0.3 19 13 0 0 0 0 [1] 0 [1] [1] [1] 0 0 0 [1] [1] [1]
M subtingttana | 0.6 9 13 0 0 0 0s 31| 16 | 0.06 0.4 3 0 0 0 0 0 0
M tuberenlata | 0.4 6 20 03 44 10 | 0.6 s | 43 0.1 0.6 [] 0 0 0 03 34 13
L natalensis | 0.1 0.6 6 0.7 93 26| 08 33| M 0.6 kX 40 1] 1] 1] 2.3 k1 63
FPaeuta | 1.9 | 123 | 36 44 595 | 73| 43| 258 | 93 36| 20T B3| 93| %65 | 94 23 26 L]
P.gibbonsi | 0.6 A9 | 20| Lb3 | 137 46 1] 0 1] 0 0 0| 03 kX1 16 | 1.03 | 119 33

Acknowledgment 2. Haszprunar G, and A

] Wanninger  .2012.  Primer:

The a}uthors wou.ld like to Mollusca. Current Biology 22:

extend their dt.ae.zp gratitude tf’ the R510- 514.

staff of the British Natural .Hlstory 3. Thorp J. and A. P. Covich

Museum / London ESDECI?\”y to 2010. Ecology and

Mr. Jonthan Ab_le_tt for allowing the Classification of North

first author to visit the muse_um and American Freshwater

allow free access to ex:_;\mlne a}nd Invertebrates 3rd edition.
compgre preserved material , YVhICh Academic Press. (Elsevier)
bgneflted not only the completion of 4. Range B. R.2003. Size and
this res.earch ) b!Jt .als.o the environmental calcium
conservation of biodiversity in Irag. requirements of British
freshwater  gastropods..Global

Refrences .Ecol. Bio.Geogr. 12: 47-51.

1. Al Adili A and QAI 5. Pyron M, L..2004. Hydrological
Suhaili.2010. Spectral analysis variation and fish assemblage
of some selected structure in the middle Wabash
hydrochemical parameters of River. Hydrobiologia . 525
Diyala River , Iraq. fourteenth 203-13.

6. Hynes, H.B. 1972. The ecology

international water technology
conference ,IWTC142010,

Cairo .Egypt.

of running water . University of
Toronto press.




10.

11.

12.

13.

14.

15.

Iraqi Journal of Biotechnology 247

Sutherland, R.A.(1998). Loss-
on-ignition estimates of organic
matter and relationships to
organic carbon in fluvial bed
sediments. Hydrobiologia . 389
(1-3): 153-167.

Page, A.l. ,Miller,R.H. and
Kenney,D.R. 1982.Methods of
soil analysis.2™ ed . Soil
science society of Amarica ,
Madisin .WI.

Ward, HB. and G. C.
Whipple.1959. Fresh-Water
Biology .2" ed. Wiley, New
York. Chapman and Hall,
London.

Burch, J. B. 1982. Freshwater
snails (Mollusca: Gastropoda)
of North America. U.S.
Environmental Protection
Agency Publication 600/3-82-
026.

Brown, D.S (1994).
Freshwater Snails of Africa
and Their Medical Importance,
2" edition.  Taylor  and
Francis, London.

Wasfi ,M.K.2008.Ecological
study in some water bodies in
Diyala province . Al fatih
Journal.vol.33.( In Arabic).
Hassan, F. M.(1997) . A
Limnological study on Hilla
river . Al Mustansiryia J.
Sci., 8(1): 22-30.

Al saadi ,H.A. Basic of Ecology
and Pollution , 2006.Al
yazordy.Amman ,Jordan.
Delincé, G. 1992. The Ecology
of the Fish Pond Ecosystem:

16.

17.

18.

19.

20.

with special reference to Africa.
Library of  congress of
cataloging, published by kluwer
Academic publisher.

Hussien , H.A. , 2010.
Dependable discharge of the
upper and the middle Diyala
basin . Journal of Engineering .
16(2) : 4960-496 .

Nsief ,R.M., A.Abdullah and
A AAl Azawy .2012.Study of
Water Quality of Diyala River
in some regions of Middle-
Lower Basin. Scientific Journal
of Karbla University . 10(2) :
221-234.

Arzayus, K.M. -and E. A
Canuel .2005. Organic matter
degradation in sediments of the
York River estuary: Effects of
biological vs. physical mixing
Geochimica et Cosmochimica
Acta . 69(2-69):455-464.
Al-Abbad, M.Y., S. D. Salman
and 1. H. Al-Qarooni .2015.
Biodiversity of the
macroinvertebrates in  the
Southern Iragi Marshes, with a
special reference to oligochaeta
Journal of Biodiversity and
Environmental Sciences (JBES)
7(1): 61-71.

Ali, A.H.,, N.M. Aziz and H.A.
Hamza 2007. Abundance,
occurrence, seasonal changes
and species composition of
Macroinvertebrates in  the
restored Iragi southern marshes.
Marsh Bulletin 2(1) : 80-95.


http://link.springer.com/search?facet-creator=%22Ross+A.+Sutherland%22
http://link.springer.com/journal/10750
https://www.google.iq/search?hl=ar&tbo=p&tbm=bks&q=inauthor:%22Guy+Delinc%C3%A9%22
http://www.researchgate.net/researcher/15310549_Elizabeth_A_Canuel
http://www.researchgate.net/researcher/15310549_Elizabeth_A_Canuel
http://www.researchgate.net/publication/222208371_Organic_matter_degradation_in_sediments_of_the_York_River_estuary_Effects_of_biological_vs._physical_mixing
http://www.researchgate.net/publication/222208371_Organic_matter_degradation_in_sediments_of_the_York_River_estuary_Effects_of_biological_vs._physical_mixing
http://www.researchgate.net/publication/222208371_Organic_matter_degradation_in_sediments_of_the_York_River_estuary_Effects_of_biological_vs._physical_mixing
http://www.researchgate.net/publication/222208371_Organic_matter_degradation_in_sediments_of_the_York_River_estuary_Effects_of_biological_vs._physical_mixing

21.

22,

23.

24,

25.

26.

Iraqi Journal of Biotechnology 248

Hussein, M.A. , A. L.Obuid-
Allah , A.A.Mahmoud and
H.M. Fangary . 2011.
Population dynamics of
freshwater snails (Mollusca:
Gastropoda) at Qena
Governorate, Upper Egypt
Egypt. Acad. J. Biolog. Sci.,
3(1):11-22.

Karimi, G. R., Derakhshanfar,
M. and Paykari, H. (2004):
Population density, trematodal
infection and ecology of
Lymnaea snails in Shadegan,
Iran. Arch. Razi Inc., 58: 125-
129.

Grac,a , M.AAS., S . Q. Serra
and V. Ferreira. 2012. A stable
temperature may favour
continuous  reproduction by
Theodoxus  fluviatilis  and
explain its high densities in
some Kkarstic springs. Limnetica,
31 (1): 129-140 .

Sereflisan H, M. Z. Yidemer
and M .Sereflism. 2009.The
gastropod fauna and their
abundance, and some
physicochemical parameters of
Lake Golbas1 (Hatay, Turkey).
Turk . j. Zool. 33: 287-296 .

Al raei  ,H.A2014. The
correlation between  Agquatic
snails and worms in aquatic
environment of mid of Irag.
Thesis, Collage of Science for
Women ,Baghdad university.
Wasylikowa, K., A. Witkowski,
A. Walanus, A. Hutorowicz ,S.
W. Alexandrowicze ,and J. J.

217.

28.

29.

30.

31.

Langer . 2006. Palaeolimnology
of Lake Zeribar, Iran, and its
climatic implications.
Quaternary Research 66: 477-
493.

Amr .Z.S. and M.Abu Baker .
2004 . Freshwater snail of
Jordan . Landesmuseen. Neue
Serie 2 : 237-244.,

Poznan’ska , M. D
Goleniewska , T. Gulanicz,
T.Kakareko , L. Jermacz , and J.
Kobak .2015. Effect of
substratum drying on the
survival and migrations of a

freshwater  pulmonate  snail
Planorbarius corneus
(Linnaeus, 1758).

Hydrobiologia. 747:177-188
Moore  A.2003. Taxonomic
morphological evolution of an
endemic freshwater Gastropods,
thesis , University of Michigan .
Magboul A, R. Aoujdad, M.
Fadli and M. Fekhaoui . 2014.
Population dynamics of
Physaacuta(Mollusca:
Pulmonata) in the lakes of Rif
mountains (Northern Morocco,
Ouergha watershed). Journal of
entomology and  zoology
studies. 2 (6): 240-245.
Sahin,S.K.2012.Gastropod
Species Distribution and it
Relation with some Physico-
chemical Parameters of the
Malatya’s Streams (East
Anatolia, Turkey) . Acta zool.
bulg., 64 (2), 2012: 129-134.



Iraqi Journal of Biotechnology, 2015, Vol. 14, No. 2, 249-269

Determination of Optimal Conditions on Biofilm
Production by Escherichia coli Isolated from Fecal and
Milk Samples of some Animal
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Abstract: Diarrheal disease are major problem in third world countries which are responsible for
death of millions of people and animals each year( 1,2,3).Ecoli mastitis remains one of the most
costly disease in farm animal affected many high producing cows in dairy herds and may cause
several cases of death per year in most severe cases with economic losses to the dairy industry (4).
This study was conducted to detect the ability of E.coli isolated from diarrhea and mastatic milk to
produce Biofilm and study the optimal pH and temperature on the thickness of biofilm.
Two hundred and eighty four samples were collected (182 mastitic milk samples and 102 fecal
samples ) from Salahaddin governorate ,College of veterinary medicine - university of Baghdad ,
College of Agriculture - university of Baghdad , Radhwanya , Dora and Abu-Ghraib zones .
Samples were cultured on MacConkey agar and Eosin Methylene Blue agar, after purification of
cultured bacteria, cultural, Microscopical, biochemical characteristic, APl 20 E System and
RapID ™ ONE System kit were done.

heT results showed that 54 out of 182 milk samples were positive for E.coli and 91out of 102
fecal samples were also positive for E.coli. The ability of these E.coli isolates to produce biofilm
was detected and the results showed that 50 out of 54 E.coli isolated from milk samples produced
biofilm (92.59%)and,38 out of 49 E.coli isolated from fecal samples of cow produced biofilm
(77.55%) In addition.39 out of 42 E.coli isolated from fecal samples of sheep produced biofilm
(92.85%) with different thickness ranged between (0.2-2)mm, whereas 4 isolated from milk
samples ,11 isolated from 49 fecal samples of cow and calves and 39 isolated from 42 fecal
samples of sheep did not produce biofilm.

Optimal pH for biofilm production was studied, the result showed that optimal pH was (7),
also optimal temperature for biofilm production was studied and ranged between (37-45) °C.

Keywords: Fecal Samples; Milk Samples; E.coli ; Biofilm; Optimal Conditions.
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Introduction: Ecoli in a host based on the
current evidence,that it is an intra

E.coli is a normal inhabitant of cellular event 6)

the intestines of most animals,

including humans. Some E.coli The diseases caused by a
strains can cause a wide variety of particular strain of E. coli depend
intestinal and extra—intestinal on the distribution andthe expression
diseases, such as diarrhea, urinary of many virulence determinants such
tract infections, septicemia, mastitis as adhesion ,biofilm formation,
and neonatal meningitis. (5 ). production of haemolysin,
Generally,the formation of biofilms in enterotoxin, shiga toxin ,endotoxin

and capsules formation (7).
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Biofilms are not easily defined as
they vary greatly in the structure and
the composition from one
environmental niche to another
Microbial biofilms are extremely
complex  microbial  ecosystems
consisting of microorganisms
attached to a surface and embedded in
an organic polymer matrix of
microbial origin , the in addition to
microbial components , non—cellular
materials such as mineral crystals |,
corrosion particles, clay or silt
particles , or blood components , may
also be found in the biofilm matrix ,
Biofilms , particularly in water
systems ,can be highly complex ,
whilst others such as those on medical
devices , may be simpler , and
composed of single , cocciod or rod
shaped organisms, Given these
differences , it does not seem
plausible to suggest that a true
“biofilm model “ can be considered to
be industrial ogyecol and medical
situation, there for the definition of a
biofilm has to be kept in general and
may redefined to microbial cells
immobilized in a matrix of extra
cellular polymers acting as an
independent functioning
ecosystem,and homeostatically
regulated” (' 8).

Diarrheal diseases are major
problem in the third world countries
which are responsible for death of

millions of people and animals each
year, diarrhea is an alteration in
normal bowel movement and it is
characterized by an increase in the
water content, volume, or frequency
and decrease of dry matter of feces
(1,23 ). It can be either acute or
chronic (9).

Diarrhea accounts of 46% of
calves and lambs mortality (10 ).The
most common causes of acute diarrhea
are bacterial and viral infections (
11,12).Infections with Escherichea
coli being one of the major causative
agents (13).

E.coli mastitis remains one of the
most costly disease in farm animal ,
and this disease affected many high
producing cows in dairy herds and
may cause several cases of death per
year in most severe cases with
economic losses to the dairy industry
(4).

Research on biofilm formation
from E.coli and Streptococcus uberis
shed an interesting light on the whole
dynamic process of bacterial invasion
, adherence ,persistence , invasive
strategies of these bacteria and reveal
parallels and differences between
these bacteria and Staphylococcus
aureus , The search for a successful
treatment of biofilm infections that
can prevent and eradicate biofilms in
the clinical environment is still
ongoing ( 14,15).
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Materials and Methods:
1-Sample Collection

102 fecal samples (52 from cows,
calves and 50 from sheep, goat)
which  were  collected  from
Salahaddin governorate, university of
Baghdad-College  of  veterinary
medicine, university of Baghdad-
College of Agriculture,Radhwanya,
Dora and Abu-Ghraib zone from
animals (sheep , goats, cows and
calves ) suffering from diarrhea.

2-Diagnostic tests:

All specimens were streaked on
MacConkey agar and  Eosin
Methylene blue agar and incubate
over night at 37C.In  next
day,recoverd and identified according
to standard bacteriological and
biochemical criteria, in addition to
Api 20 E system and RapID ™ ONE
System were used to diagnos these
isolates , A qualitative assessment of
biofilm formation was determined by
tube method ( 16). Thickness of
biofilm which produced by these
isolates was measured by a ruler.

3-Statistical analysis:

The data  were  analysed
statistically using the Microsoft
program(SPSS).Statistical analysis of
data was performed on the basis of
Analysis of Variance(ANOVA),and

specific group differences were
determined using least significant
differences(L.S.D)

Results and Discussion:

Microscopical, cultural
characteristics, biochemical and
confirmatory tests :

The results showed differences
between the various zone in the
growth of fecal samples and milk
samples on MacConky agar and EMB
with different morphological
characteristics of E.coli on different
media, after incubation at 37°C for
24hours.  Isolated bacteria were
appeared as Gram negative rods, non
spore forming under light
microscopic lense and these results
are agreed with that recorded by (17).
The red /pink color on MacConkey
agar was occurred due to the
utilization of the lactose that available
in the medium with surrounding areas
of precipitated bile salts, While EMB
agar was used for selection and
isolation  purposes, and  was
considered as a rapid and accurate
method for distinguishing E. coli
from other Gram-negative pathogens.
The visible colonies were appeared as
green metallic sheen that indicating
vigorous fermentation of lactose and
acid production which precipitates the



Iraqi Journal of Biotechnology 253

green metallic pigment .This result
agree with (18).

The Biochemical identification
results showed that these isolates
belong to E.coli , positive for catalase,
indol,methyl red test and motility test
with the ability to produce gas on
Kligler iron test while gave negative
results for oxidase, simmon citrate
test, urease test and voges proskaure
test .

The results of Api 20 E system and
RapID ™ONE  System  were
confirmed that these 91 isolates out of
102 fecal samples were belong to
E.coli and 54 isolates out of 182 milk
samples were belong to E.coli .

Results of bacterial isolation
showed that out of total 182 milk
samples were collected from cows
suffering from acute mastitis (104
samples) and apparently normal cows
(78 samples), 54 milk samples
(29.67%) showed positive results for
the presence of Escherichia coli after
culturing one EMB agar. Table
(1).(29), has Found that 31 out of 110
milk samples collected from cows
infected with acute and subclinical
mastitis of cows distributed between
Baghdad and Diyala governorate
showed positive results for E.coli
(28.18%) and this is in agreement
with the present results.(20) reported

has that 36 out of 206 raw milk

samples collected from various cow
farms in Kermanshah zone showed
positive results for E.coli (17.47%).
(21) also found that 11 samples out of
135 milk samples from cows with
mastitis were positive for E.coli
(8.14%) from different places of
Pantnagar city.(22) demonstrated that
80 out of 96 milk samples were
collected from local market in
Baghdad contaminated with E.coli
(83.9%) and this disagrees with the
present results.

On the other hand out of 102
fecal samples (52 fecal samples from
cows and 50 fecal samples from
sheep), 91 fecal samples (89.21%)
showed positive results for the
presence of E.coli after culturing on
EMB Table (2), There are many
researches reporting the colonization
of the gastroenteritis tract of both
large and small ruminants with 0157
and non 0157 E.coli(23. rMoreve(
24)has found that 36 out of 41 fecal
samples of sheep and goats in Duhok
governorate were positive for E.coli
(87.80%) and this is in agreement
with the present results Furthermore
.(25)has found that only 22 out of 326
fecal samples from diarrheic dairy
calves collected from some private
dairy farms in the vicinity of Najaf
city were positive for E.coli (6.74%)
and this is disagreed with the present
results.
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Table (1): Collected data of E.coli isolated from milk samples

. Number of |  Number of Positive samples on
iy eireel ez Total No acute apparentl
samples ' . - Y| MacConkey EMB
mastitis normal cows agar agar
Szl 105 77 28 56 31
Governoratete
College of
veterinary- 10 2 8 7 2
medicine university
of Baghdad
College of
agriculture- 40 3 37 24 3
university of
Baghdad
Radhwanya zoon 20 16 4 18 16
Abu- Ghraib zoon 7 6 1 5 2
Total No. 182 104 78 110 54

Table (2): Collected data of E.coli isolated from fecal samples

city of collected samples Total No. Positive samples on
MacConkey EMB agar
agar

Abu- Ghraib zoon 35 33 32

College of veterinary-medicine 28 26 23
university of Baghdad

College of agriculture- 17 16 16
university of Baghdad

Dora zoon 22 20 20

Total No. 102 95 91
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Biofilm production results

Detecting the ability of E.coli
isolates to produce biofilm was done
by using Christensen tube method
(16). The results showed that 50 out
of 54 E.coli isolates from milk
samplesewer produce  biofilm
(92.59%)and 38 out of 49 E.coli
isolates from fecal samples of cow
produce biofilm
(77.55%). Furthermore 39 out of 42
E.coli that isolatedfrom fecal samples
of sheepshowed to were produce
biofilm (92.85%), whereas 4 isolates
from milk samples ,11 isolates from
49 fecal samples of cow and calves

and 39isolates from 42 fecal samples
of sheep were not produce biofilm.
table (3,4,5), These results are in
agreement with(26) who showed that
46 of total 56 isolate of
Staphylococcus aureus  produced
biofilm (82.14%) while only 10
isolates gave negative results (17.85)
,(27) who demonstrated that 32 of 35
S. aureus isolates were produced
biofilm (91.42). also these results in
agreement with the current study
whereas(28) found that a lower
percentage (12%) of biofilm-positive
producer strainshad been tested in 92
bovine strains, this finding is
disagreement with the current study.

Table (3) Biofilm production of different E.coli isolates from milk samples:

No. of | Result| No.of |Result| No.of Result No.of Result

isolates isolates isolates isolates
1 + 15 + 29 + 43 +
2 - 16 + 30 + 44 +
3 + 17 + 31 + 45 +
4 + 18 + 32 + 46 +
5 + 19 + 33 + 47 +
6 + 20 + 34 + 48 +
7 + 21 + 35 - 49 +
8 + 22 + 36 + 50 +
9 + 23 + 37 + 51 +
10 + 24 + 38 + 52 -
11 + 25 + 39 + 53 +
12 + 26 + 40 + 54 +
13 + 27 - 41 +
14 + 28 + 42 +
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Table (4) Biofilm production of different E.coli isolates from fecal samples (cow):

No. of | Result | No.of | Result No. of Result No. of | Result
isolates isolates isolates isolates

1 - 14 - 27 + 40 +

2 + 15 + 28 + 41 +

3 + 16 + 29 + 42 -

4 - 17 + 30 + 43 +

5 + 18 + 31 + 44 +

6 + 19 + 32 + 45 +

7 + 20 + 33 + 46 +

8 + 21 + 34 + 47 +

9 - 22 - 35 + 48 -

10 + 23 + 36 + 49 -

11 - 24 + 37 -

12 + 25 + 38 +

13 + 26 + 39 -

Table (5) Biofilm production of different E.coli isolates from fecal samples (sheep):

+ Biofilmproduction

- non biofilmtionproduc

No. of | Result | No. of | Result No. of Result No. of Result

isolates isolates isolates isolates
1 + 12 + 23 + 34 +
2 + 13 + 24 + 35 +
3 + 14 + 25 + 36 +
4 + 15 + 26 + 37 +
5 + 16 + 27 + 38 +
6 + 17 - 28 + 39 +
7 - 18 + 29 + 40 +
8 - 19 + 30 + 41 +
9 + 20 + 31 + 42 +
10 + 21 + 32 +
11 + 22 + 33 +
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Biofilm thickness results

The results showed that these
isolates differed in its biofilm
productionefficiency. The thickness
of biofilm was measured in these
isolatesit is ranged between (0.2-2)
mm  (29) has found that the thickness
of biofilm produced by Aeudomonas

aeruginosa ranged between (1.1-6.5)
mm ,these results are disagreed with
the presentdata,  whereas  (26)
showed that the thickness of biofilm
produced by S.aureus is ranged
between (0.2-1.5) mm and this is in
agreement with the present results
Table (6,7,8).

Table (6): Thickness of biofilm produced by E.coli isolates from milk samples:

No. of isolate | Thickness of biofilm (mm) | No. of isolate | Thickness of biofilm (mm)
1 0.6 28 0.2
3 1 29 1
4 0.3 30 1
5 0.2 31 2
6 1 32 15
7 0.2 33 0.2
8 0.7 34 0.3
9 0.2 36 1
10 15 37 0.4
11 0.2 38 0.2
12 0.5 39 0.6
13 15 40 1
14 04 41 0.2
15 0.7 42 0.8
16 2 43 0.2
17 1 44 0.2
18 0.4 45 0.6
19 0.3 46 0.8
20 0.2 47 0.2
21 0.6 48 0.2
22 2 49 1
23 1.5 50 0.4
24 0.2 51 0.3
25 0.2 53 0.6
26 0.2 54 0.2
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Table (7) Thickness of biofilm produced by E.coli isolates from fecal sample of cows:

No. of isolate Thickness of No. of isolate Thickness of
biofilm (mm biofilm (mm

2 0.2 26 0.2
3 2 27 0.2
5 0.7 28 0.2
6 15 29 0.5
7 0.8 30 1

8 0.2 31 0.9
10 0.2 32 0.2
12 1 33 1

13 0.4 34 0.5
15 0.2 35 0.2
16 0.2 36 0.9
17 15 38 0.5
18 1 40 0.5
19 1 41 0.6
20 0.4 43 0.5
21 0.5 44 0.3
23 0.3 45 0.7
24 0.5 46 0.2
25 2 47 04
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Table (8) Thickness of biofilm produced by E.coli isolates from fecal samples of

sheep:
No. of isolate Thickness of No. of isolate Thickness of
biofilm (mm biofilm (mm

1 0.8 24 2

2 0.2 25 0.3
3 0.9 26 0.2
4 0.2 27 2

5 0.8 28 0.4
6 0.4 29 0.2
9 0.3 30 0.5
10 0.6 31 0.2
11 0.2 32 0.5
12 0.3 33 0.2
13 0.2 34 0.2
14 0.2 35 0.6
15 0.4 36 0.5
16 0.2 37 0.6
18 0.4 38 0.2
19 0.2 39 0.6
20 0.4 40 0.3
21 0.2 41 0.2
22 0.4 42 0.3
23 0.2 43 0.6

Optimal pH for biofilm production:

Tffecte eh of different pH
values of tryptic soya broth on

biofilm production

in E.coli was

studied,35 isolates were selected for

this study¢ (10 isolated from fecal
sample of sheep¢ 10 isolated from
fecal sample of cow and 15 isolates
from milk sample .
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Ten samples of cow fecal are
corresponding to number
3,5,6,7,12,25,30,34,40,and 45, ten
samples of sheep fecal are belong to
number 1,3,5,10,12,18,27,30,36 ,39
and 15 isolates of milk samples refer
to number
1,3,5,7,15,17,19,22,29,31,32,39,42,46
in addition 49 isolates were used to
study the effect of pH medium on
biofilm production .

E.coli isolates have the ability to
produce biofilm at pH ranged from (6
-9)  whereas no  biofilm
production was obtained at pH
(4).The means of bioflim thickness of
E.coli isolated from cow fecal
samples at pH (5,6,7,8,9) were (0.12,
0.72,1.07, 0.78,0.63), (fig ;1)Table 9
. The means of bioflim thickness of
E.coli isolated from sheep fecal
samples at pH (5,6,7,8,9) were (0.15,
0.4, 0.74, 0.49,0.27) (fig ; 2)Table 10

and the means of bioflim thickness of
E.coli isolated from milk samples at
pH (5,6,7,8,9) were (0.14, 0.36 , 0.91,
0.5,0.52) ( fig ;3)Tablell.(26) has
showed that all S.aureus isolates have
the ability to produce biofilm at pH
ranged from (6-9) while no biofilm
production has been observed at pH
(1-4) This result is in agreement with
the present results pH has a
remarkable influence on enzyme
activity, each enzyme activity has an
optimal pH (29, 30,31) has found that
in many biofilm-forming bacteria, the
differentiation of planktonic cells into
sessile bacteria is associated with
environmental stress factorsat as
acidic pH level (pH 1-4) all the tested
isolates were non biofilm producers.

In this study, optimal pH of
biofilm formation for all of these
isolates was 7.
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Figure (1): Mean of bioflim thickness of E.coli isolated from cow fecal samples



Iragi Journal of Biotechnology 261

0.8

74
o AL

/N

(K31
u .
v /
] 0.5 \9
o
£ |04 /4 \
I.'_
[w]
c 03 / % 027
@ |02
= &« 015

0.1

0 : : : :
° 1 v A q

pH value

Figure (2): Mean of bioflim thickness of E.coli isolated from sheep fecal samples
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Figure (3): Mean of bioflim thickness of E.coli isolated from milk samples
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Table (9): Optimal pH for biofilm production (Thickness) for cow fecal samples

pH=4 pH=5 pH=6 pH=7 pH=8 pH=9
C C AB A AB B
Mean +S.E MeanzS.E MeanzS.E MeanzS.E MeanzS.E Mean%S.E
0+0 0.12+0.05 0.72+0.18 1.07+0.17 0.78+0.18 0.63+0.19

Values represent mean+S.E

L.S.D=0.36

Different capital letters mean significant differences between isolates (P<0.05).

Table (10): Optimal pH for biofilm production (Thickness) for sheep fecal samples

pH=4 pH=5 pH=6 pH=7 pH=8 pH=9
E D BC A B C
Mean +S.E | Mean+*S.E | Mean #S.E | Mean £S.E Mean +S.E Mean +S.E
0+0 0.15+0.06 0.4+0.05 0.74+0.14 0.49+0.12 0.63+0.19
Values represent mean =S.E
L.S.D+19
Different capital letters mean significant differences between isolates (P<0.05).
Table (11):Optimal pH for biofilm production(Thickness) for Milk sample.
pH=4 pH=5 pH=6 pH=7 pH=8 pH=9
E D C E E E
Mean +S.E Mean +S.E | Mean+S.E | Mean+S.E | Mean+S.E | Mean £S.E
0+0 0.15+0.03 0.36+0.05 0.91+0.14 0.51+0.07 0.54+0.06

Values represent
L.S.D+0.17

mean +S.E

Different capital letters mean significant differences between isolates (P<0.05).
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Optimal Temperature on biofilm
production:

The isolates differ on its biofilm
production under different
temperatures, All isolates produced
biofilm at (25-45) °C, whereas no
biofilm production for all isolates was
obtained at ( 20 ) °C . The
optimumtemperature  for  biofilm
production for all isolates was at 37
°C as shown in Figure: (4,5,6) . The
mean of thickness of biofilm E.coli
isolates isolated from cow fecal
samples at temperature (25,30,37,45)
were  (0.37, 0.61 : 1.07,
0.82)respictivlyTablel2. The mean of
thickness of biofilm in E.coli
isolates that isolated from sheep fecal
samples at temperature (25,30,37,45)
were (0.38, 0.6 : 0.74,
0.71)respictivlyTablel3¢ and the
mean of thickness of biofilm E.coli
isolates isolated from milk samples at

temperature (25,30,37,45) were (0.28,
0.47,0.91,0.43

.respictivly Tablel4

(26)has showed that the optimal
temperature for biofilm production by
S.aureus was at 35 °C with the mean
of thickness around (0.934) mm and
this finding is in disagreement with
the present results. E.coli can grow in
temperature ranged from 7 °C to
50°C, with an optimum temperature
of 37 °C (32) and this is in agreement
with the present study.( 26)has also
showed that the best temperature of
biofilm production by P. aeruginosa
was 35 °C with the mean of thickness
4.967 mm .

All these results suggested that
optimal temperature for bioflmis
production ranged between (30-45)
°C.
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Figure (4): Mean of bioflim thickness of E.coli isolated from cow fecal samples at
different temperature.
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different temperature
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Figure (6): Mean of bioflim thickness of E.coli isolated from milk samples at different
temperature

Table (12): Optimal temperature on biofilm production (Thickness) for cow fecal
sample.

Temperature

20°C 25°C 30°C 37°C 45°C

D D C B A
Mean +S.E Mean £S.E Mean +S.E Mean £S.E Mean +S.E
0+0 0.37+0.08 0.61+0.1 1.07+£0.18 0.82+0.18

Values represent mean =S.E
L.S.D=0.32
Different capital letters mean significant differences between isolates (P<0.05).
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Table (13): Optimal temperature on biofilm production (Thickness) for sheep fecal

sample.
Temperature
20°C 25°C 30°C 37°C 45°C
D D C B A
Mean £S.E Mean £S.E Mean +S.E Mean £S.E Mean +S.E
0+0 0.38+0.75 0.6+0.16 0.74+0.21 0.71+0.13

Values represent mean =S.E

L.S.D+14

Different capital letters mean significant differences between isolates (P<0.05).

Table (14): Optimal temperature on biofilm production (Thickness) for Milk sample.

Temperature
20°C 25°C 30°C 37°C 45 °C
D D C B A
Mean £S.E Mean +S.E Mean +S.E Mean £S.E Mean +S.E
0+0 0.28+0.87 0.47+0.87 0.91+0.14 0.43+0.06

Values represent mean =S.E L.S.D+11
Different capital letters mean significant differences between isolates (P<0.05).
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The study of Diabetic nephropathy disease and its
relashionshipe with GSTM1land GSTT1 genes deficients
and the risk factor of age of patients in the sample
province of Dhi-Qar

Hassan Ressan AL-Rikabi Huda Taher Faisal

Department of Biology — College of Education for Pure Science - University of Thi- Qar Nassiriyah-
Iraq

Abstract: The experimental group of this study contains 100 blood samples collected from patients with
diabetic nephropathy infraction admitted to AL-Hussein Teaching Hospital , the center of the industrial
kidney and some civil medical laboratories in the province of Thi-Qar who ranged in age between 18-89
years old and 90 samples for people who are not infected with diabetic nephropathy infraction as a
comparison group . The samples have been preserved in tube containers with EDTA under tempreture (-20c°)
DNA was extracted and then GSTM1 and GSTT1 were amplified which are responsible for detoxification
and Albumin as an internal control.

The results showed that61% of the patients were Femals while 39% were males, as well as to age that the
maximum cases in the age group of (60-69) year (26%) but the minimum cases in the age group of (20-29)
year (11%) and patients who have family history are 51% compare to 49% for those who does not have
family history .

The results indicate that the GSTT1 null genotype increased 17-fold in age of at least 50 years old with an
(OR= 17.6;95%Cl= 2.108-146-919). While the deletion in GSTML1 null genotype and both genes (GSTM1
and GSTT1 null genotypes)was increased (OR= 2.4) and (OR= 1.67) respectively.

showed there was very clear association between the risk of the disease and the older ages of 50 years when
GSTT1 null genotype (OR=23.78) and the deletion in GSTM1 null genotype was also increased (OR= 4.82)

Key word : Diabetic nephropathy, Genes, GSTM1, GSTT1, PCR



Iraqi Journal of Biotechnology 271

cidad) clia ae A3e g (o Sl S JDlic) U A A 2
Adlaa o o e Ale Al yanll B 9hd Jale s GSTT1,GSTM1
S 6d
dad palb g ¢ (Al Gy Gua

Gpal — A sl /8 (63 el — &8 el ghall i ) IS — 5Ll o gle and

e Gubins GalidY Guainll IS (e A 89-18 G b lae | 25158 (alidl (g Ja 25 sy o3 Ak 100 Canen 1AuadA)
b AdaY) 4kl Rl (e s aseliall (KIS e — el Cpnl) LaY) e (5 saal (el e gens) 5 Sl U
e laia) il Calide (e sl 13 Gubadl e (e o sl el o all Gubiad) e e 2243290 5 8 (53 Aailas
GSTT1,GSTM1 liall Caedia biae s DNA paliiud (<20 °C)eula daon EDTA I o 4pgla il Cllinal) calaia
4213 & 5l (a1 5 dgand) 851 e g unal
adbal Lo ol culS Gun aalll ) ddlal ¢ S (e %39 1531 Laiy Y (g 1S oaiasall (1 %61 Of Al ol geilis & el
-20) Ol e 7 5) 55 il el bl dgasi il %626 4smsill lS Cum (69-60) e pb ae! £ 51 58 il am yall e
9649 While a5 ¢ KLy a3l 5 %51 1518 Wlile Tag 8 ) sSlay Al oaim yall A g ¢ 9611 4sasil) S Cum (29
Ol Ol Wi (OR= 17.6;95%, C1=2.108 ) 4 50 (e 8 yeall (80 30 17 31250 GSTTL cpoa) s oy i) & pell
Ll )l 483 @ el Win 2.4, OR= 1.67) (OR=  Lu i (i s3b) 4 LS laa GSTTL,GSTML iaalls GSTML
. GSTT1,GSTMI Gsieal) ()38 3331 die 43 50 oS Jlae Y1 3 i sally asbaal) shad (3 Asial 5

PCR, GSTT1,GSTM1 ¢ <l ¢ L“g‘)s....d\ S Jlie) saalidall clalsl)

Introduction: weight, and when you get a coma
disease progression or death in the

Diabetes mellitus (DM) a term )
(DM) absence of effective treatment. ¥

describes a metabolic disorder due to

many pathogens such as excessive DM prevalence increases continually
sugar, chronic blood disorders in the around the world ; it became one of
metabolism of carbohydrates, fats and the major global problems for the
proteins resulting from a defect in developing as well as the developed
insulin secretion or insulin action, or countries .It is affecting millions of
both that triggered diabetes in the peoples, about 6-7% of the world's
long term include damage and failure population @ (3 (4),

in various tissues and patients
diabetes appear to have characteristic
symptoms such as thirst and frequent
urine and blurred vision, loss of

Diabetic nephropathy (DN) is defined
as urinary albumin excretion equals to
or more than 300 mg/24hr and more
commonly represented by persistent
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albuminuria which is detected by
various dipsticks ©.

DN with diabetic chronic renal
insufficiency (CRI) is a leading cause
of end stage renal disease worldwide
© The genesis of DN involves
myriad of factors including older age,
sex, hyperglycemia, and
hyperlipidaemia. Ethnicity is the other
major risk factor, with African,
Americans, Asians, and native
Americans being more prone to
develop DN than Caucasians.

Nearly 30% of the cases of end-stage
renal disease in India are due to
diabetes, and this group is more likely
to develop this complication than the
Caucasians ' ®  Os  rapidly
becoming the leading cause of end —
stage  renal disease  (ESRD),
Particularly in the industrialized
countries of the world “.

Glutathione S-transferaseare (GSTS)
genes that belong to the phase Il gene
super family encodes enzymes play
an important role in cellular
protection and resistance to cellular
compounds Almtaadh of the drug,
since these genes contribute to the
detoxification of the outputs of
enzymes catalyzed reactions Phase |
and the Phase Il other enzymes to
facilitate disposal %"

Materials and Methods:
1. Specimens Collection :

100 blood samples of diabetes
nephropathy patients were collected
from Al-Hussien teaching Hospital in
Al-Nasiryiah city , Artificial Kidney
Center and some civil medical
laboratories and 90 blood samples of
non-diabetes nephropathy and type 2
diabetes as control group were
collected from volunteers , their age
range between 9 to 89 years old.
Two ml of peripheral blood was
drawn from the two groups then it
have been kept in EDTA tubes at —
20c? for DNA extraction.

Data were collected according to
Questionnaire form which includes
age, sex, place of residence , family
history of case , diabetes and blood
pressure .

2 . DNA Extraction:

Method was used (12) in DNA
extraction from blood samples,
according to the following steps:

500 was added of a blood sample in
the pipes (Eppendorf tube) capacity
(1.5 ml) and then 600pn  added
solution (RBC buffer) after the
expulsion of centrally quickly 5000
cycle for 15 minutes to a centrifuge
and then poured the filtrate was
retained sludge and repeated the
process more than once note until the



Iraqi Journal of Biotechnology 273

white precipitate at the bottom of the
tube.

3. Electrophoresis:

The electrophoresis tank has
filled with 1X- TBE buffer about
3mm above the gel.Added 9 pof
DNA undiminished oxygen to 3 p of
the Bromophenol blue dye, or by
(1:3) then it was loaded in wells of
agarose gel.

Electrophoresis was done at 60V
and 120 mA then the loading dye was
left to migrate from the wells toward

the other side.After electrophoresis ,
the gel was placed on a UV light and
a digital photograph of the
fluorescent Ethidium  Bromide-
stained DNA separation pattern was
taken.

4. Multiplex Polymerase Chain
Reaction (PCR):

Three primer pairs were included
in the multiplex PCR for
simultaneous amplification of
fragments in the GSTM1 and GSTT1
and Albumin genes according to the
protocol ~ of (3

Table (1): Oligonucleotide primer sequences used for amplification of GSTT1 &

GSTML1 genes.

Primers Primer sequences

5-GAA CTC CCT GAA AAG CTA AAG C--3
5-GTT GGG CTC AAATAT ACG GTG G-3

5-TTC CTT ACT GGT CCT CAC ATC TC-3
5-TCA CCG GAT CAT GGC CAG CA-3

Albumin 5-GCC CTA AAA AGA AAA TCGCCA ATC-
3

5-GCC CTC TGC TAA CAA GTC CTA C-3
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Table (2): PCR reaction for amplication of GSTM1 & GSTT1 genes.

materials

Volume

Master Mix

5ul

Primer Forward

1l

for one gene

Primer Reverse

1l

for one gene

DNA

5ul

D.W.

8 ul

20 pl

Table (3): PCR condition for amplication of GSTM1 ,GSTT1 genes.

Steps

Temperature

No. of Cycle

Denaturation 1

94 °C

1 Cycle

Denaturation 2

94 °C

Annealing

58°C

30 Cycles

Extension 1

72°C

Final Extension 2

Detection outputs of the technique
(PCR):

Followed the same method of
deportation electrode for the detection
of (DNA), but with the use of
(DNAmarker) and Alagaros
concentration (2%).

72°C

1 cycle

After the detection of packets to a
UV results were recorded as follows:
- The emergence of the package when
the pair baseband bp 215 means the
presence of the gene GSTM1 and the
emergence of a package when the pair
baseband 350 bp mean the presence
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of the gene, which was used Albumin
xatrh interior. While the existence of
a package when the pair baseband
480 bp, it means the presence of
GSTT1 gene after comparison with
DNA Marker ) (19,

6. Statistical Analysis:

T Test was used and (OR) using a
statistical program (SPSS ver .8) and

the level of probability P < 0.05 and
confidence interval 95% CIl for
comparison between patients and
control samples to study the effect of
deletion mutations in the genes
GSTML1 and GSTTL1 in the incidence
of the disease.

Results:

The image (1) shows the migration of packages the DNA extracted from samples

compared to patients.

Figure (1): The Electrophoresie for total DNA Of agarose gel 0.8%

Lane 1,2,3 Patients samples of Diabetic Nephropathy

Lane 4,5 Patients samples of Diabetes Mellitus

Lane 6,7 Control samples .
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The image (2) shows the electrophoresis for PCR results on agarose gel 2%

L 1 2 3 4 5 6

500bp
400bp
300bp
200bp
100bp

Figure (2): The Elactrophoresie for PCR technique results on Agarose gel 2%
L —measure DNA (1500 bp)

Lane 1,4,5 Loss of GSTM1 genes

Lane 2 Loss of GSTTL1 genes

Lane 3 Loss of together genes GSTM1,GSTT1

Lane 6 Natural (contain the three genes).

This study showed: through statistical analysis showing
no significant differences between the
loss of the gene GSTML1 and the risk
of diabetic nephropathy impairment

1.1 The loss of gene GSTM1 and
risk of diabetic nephropathy

disease. compared to the control group in
Found that loss of the gene GSTM1 possession of this gene (OR= 0.469 ;
was (48.49%) in the control samples, 95%CI1=0.259 — 0.849).Table (1)

while (31%) in patients samples,
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1.2 . The loss of gene GSTT1 and
risk of diabetic nephropathy
disease.

The percentage of risk for the
disease by three times in patients
when compared to the loss of gene
GSTT1 control group with significant
differences (OR= 3.017 ; 95%ClI=
1.574 - 5.785).Table (1)

277

1.3. The loss of GSTM1, GSTT1
genes togathers and risk of diabetic
nephropathy disease.

The percentage by almost twice
the risk in patients when compared to
the loss of the two genes together
control group that they had a loss of
genes at a rate of (18.19%) (OR=
1.883 ; 95%CI= 0.734 — 4.838) . As
in the table below (4).

Table (4): combarison between models for genetic control samples and patients

Genetic models Control Patients OR* 95% CI P value*
groups%o groups%
GSTM1 (+)* 46 (51.11%) 69 (69%)
GSTML1 (-)* 44 (48.49%) 31 (31%) 0.469 | 0.259-0.849 | 0.0123
GSTT1 (+) 72 (80%) 57 (57%)
GSTT1 (5 18 (20%) 43 (43%) 3.017 | 1574-5.785 | 0.0009
GSTM1, GSTTL (+) | 36(81.81%) | 43(70.49%)
GSTM1, GSTT1 (-) 8 (18.19%) 18 (29.50%) 1883 | 0.734-4.838 0.188
*(+)Presence of geenes *(-) loss of genes  *P=0.05
* OR Odd Ratio
*95%CI Confidence Interval
2. . Age distribution of the cases group of (60-69) vyear (26%)

and controls.

The results of this study found
that the maximum cases in the age

following by the age group (50-59)
year (22%), but the minimum cases in
the age group of (20-29) year (11%) .
as shown in table (5).
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Table (5):The distribution of the two groups of patients and control according to age

groups.
Control patients
Age
n % n %
20-29 7 7.77% 11 11%
30-39 4 4.44% 8 8%
40-49 10 11.11% 12 12%
50-59 12 13.33% 22 22%
60-69 30 33.33% 26 26%
70-79 23 25.55% 16 16%
80-89 4 4.44% 5} 5%
Total 90 100% 100 100%
X*=429 df=7 P<0.05

The impact of age and deletion genes in the incidence of diabetic nephropathy disease

for both sexes.

A- Ages of at least 50 years old.

The results of our study indicate
that the GSTT1 null genotype
increased 17-fold in age of at least 50
years old with an (OR= 17.6;95%ClI=

2.108-146-919). While the deletion in
GSTM1 null genotype and  both
genes (GSTM1 and GSTT1 null
genotypes)was increased (OR= 2.4)
and (OR= 1.67) respectively.
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Table (6): Genotype of GSTM1andGSTTL1 genes of control and patients samples by
ages of at least 50 years old.

Controls group | Patients group
Genotype OR 95% ClI
Least 50= 33 Least 50= 53
GSTML (+) 30 (33.33%) 25 (25%) 1.0
GSTML (5 3(3.33%) 5 (5%) 2.000 0.434-9.205
GSTT1 (+) 32 (35.55%) 20 (20%) 1.0
GSTT1 () 1(1.11%) 11 (11%) 17.6 2.108-146.919
GSTML, GSTTL (+) | 19 (21.11%) 17 (17%) 1.0
GSTM1, GSTT1 (5 2 (2.22%) 3 (3%) 1.67 0.249-11.260

B- Older ages of 50 years.

Table (7) showed there was very
clear association between the risk of
the disease and the older ages of 50

years when GSTT1 null genotype
(OR=23.78) and the deletion in
GSTM1 null genotype was also
increased (OR=4.82).as in table (7).

Table (7):Genotype of GSTMland GSTT1 genes of control and patients samples by

ages of at older 50 years old.

Control groups Patients groups
Genetic models OR 95% CI
Older=57 Older= 69
GSTML1 (+) 51(56.66%) 44 (44%) 1.0
GSTML1 () 6 (6.66%) 25 (25%) 4.82 1.816-12.843
GSTT1 (+) 55 (61.11%) 37 (37%) 1.0
GSTT1 () 2 (2.22%) 32 (32%) 2378 | 5.37-105.331
GSTML, GSTTL (+) 23 (25.55%) 27 (27%) 1.0
GSTM1, GSTT1 (5) 11 (12.22%) 15 (15%) 1.161 0.446-3.023
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The statistical analysis showed
relationship between least and older
50 vyears old and GSTM1 null

genotype and GSTM1 and GSTTL1 null
genotypes (OR= 2.367), (OR=
3.148).as in table (8).

Table (8): Genotype of GSTM1 and GSTT1 genes by age.

Patients groups | Patients groups at
Genetic models at least 50years older 50 years OR 95% ClI
old=31 old=69
GSTM1 (+) 25 (25%) 44 (44%) 1.0
GSTML (5 6 (6%) 25 (25%) 2.367 0.856-6.548
GSTT1 (+) 20 (20%) 37 (37%) 1.0
GSTT1 (5 11 (11%) 32 (32%) 1.572 0.656-3.771
GSTM1, GSTT1 (+) 17 (17%) 27 (27%) 1.0
GSTM1, GSTTL1 (-) 3 (3%) 15 (15%) 3.148 0.792-12.516
Discussion: missing genes together

Glutathione S- transferase (GSTs)
genes encoding the large gene family
of enzymes that play an important
role in protecting cells against free
oxygenic species ™, there are many
studies have pointed to the existence
of a relationship between genes
(GSTs) and deletions in the
emergence of many diseases that are
thought to be one of the causes is the
oxidative stress such as cancer, ™
and bronchial asthma “®' vitiligo®®
and Myocardial infarction "

The results of the current study as
shown in table (4) that for people with

GSTM1,GSTT1 and also missing the
gene GSTT1 are more susceptible to
diabetes, renal impairment was found
that the loss of the two genes together
was increased by almost twice (OR=
1.883; 95%CIl= 0.734-4.838) the loss
of the gene was increased by three
times (OR= 3.017; 95%Cl= 1.574-
5.785).

(17) found that the loss of Gene
GSTT1 increased by three times
(OR= 3.172; 95%CIl= 1.595- 6.308),
while the loss of the GSTM1gene did
not show any significant difference
(OR= 0.651; 95%CI= 0.341- 1.243)
either loss of the two genes together
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GSTT1,GSTM1 did not show
significant treatment effect (OR=
0.294; 95%CI= 0.160- 0.538).

(18) pointed out that the loss of
the two genes together
(GSTM1andGSTT1) had increased
six times (OR=6.80; 95%Cl= 1.17-
29.5) and a half ago and the loss of
the gene GSTT1 was increased by
two and a half (OR= 2.70; 95%ClI=
0.80- 9.19) while the gene GSTM1
was twice (OR= 2.06; 95%Cl= 1.21-
3.46).

The reason may be due to
increasing expression of GSTs in
epithelial cells of the proximal tubule
during the early stage of diabetes ,
likely in response to oxidative
triggered by hyperglycemia or other
toxic effects of glucose *"

In this study, high significant
difference in the frequencies of both
GSTM1,GSTT1 genes polymorphism
by age , this results is in agreement
with (Farouk,H .et al., 2013) “°)
because genetic predisposition
substantially determines the
occurrence and severity of diabetic
nephropathy ( 21). This likeliness of
diabetic nephropathy is higher in
siblings and children of parents with
diabetic nephropathy , independently
of the type of DM (22).

Present study showed high
significant ~ association  between

GSTTL1 null genotype and GSTT1 null
, GSTM1 null genotype and ages of at
least 50 years old and older ages of 50
years. Addition , this study showed
high significant in DN in comparison
the age withGSTT1 null genotype (
OR= 17.6;95%ClI= 2.108-146.919)

and GSTM1 null (OR=
23.78;95%Cl= 5.37-105.331),
(OR=4.82;95%Cl= 1.816-

12.843).that agreement with (162).
may be to genetic predisposition
substantially determines the
occurrence and severity of diabetic
nephropathy (18, 23) .

Conclusions:

Results of the present showed
that there were a significant
relationship between age and loss of
deletion GSTM1,GSTT1 genes with
increase of diabetic nephropathy
infection.
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Comparison of three methods for detection of Brucella
infection in some Baghdad hospitals
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Abstract: Diagnosis of brucellosis from patients suspects of infection and their casualty for brucellosis
by serological method (Rose Bengal test) and culture method and also used DNA extraction technique in
diagnosis of human brucellosis. Blood and serum samples were took from suspected and casualty
brucellosis patients (female and male) and obtained from some hospitals in different city for the province
of Baghdad (Karkh and Rusafa) and which include: {General hospital Mohammad Bagir Al-Hakim, Al-
Shaheed Al-Sadder hospital, hospital of Al-Imam Ali (peace be upon him)}, during the duration from
(October 2014 to June 2015).The study was conducted on 117 peripheral blood samples were from
patient's suspect of infection and their casualty for brucellosis and which include: 53 (45.2%) female and
64 (54.7%) male. The diagnosis of brucellosis was established on the clinical findings confirmed by
serological test (Rose Bengal test), while the isolated colonies confirmed by used Gram staining and
different biochemical tests. A total of 117 peripheral blood sample and which include: female and male,
the result appeared: 70 (59.82%) samples were positive result by RBT and which comprise: 20 (28.5%)
female and 50 (71.4%) male, and also 59 (50.42%) samples were positive result for culture was applied to
patient's blood and which comprise: 39 (66.1%) female and 20 (33.8%) male. DNA extraction was carried
out using a commercial kit and the results of all patients were positive for DNA extract. These results
indicate that patients were used milk or milk product or their contact with infected livestock or suspected
infection of Brucella like: sheep, goat, cow and buffalo located in epidemiological regions in Baghdad
province and showed blood culture method is important for the detection of brucellosis compared with
serological method (Rose Bengal test) for the diagnosis of brucellosis.

Key Words: Human, Brucellosis, Patients, Rose Bengal test, Culture, DNA extraction.
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Introduction

Brucellosis is among the most brucellosis is still considered not to
widespread  zoonotic  infections be transmissible from person to
causing human suffering and person via close contact [5].
economic losses in livestock [1-3]. Congenitally infected infants can

exhibit low birth weight, failure to

Brucellosis is a disease of thrive, jaundice, hepatomegaly,
domestic and wild animals that can splenomegaly, respiratory difficulty,
be transmitted to humans (zoonosis). and general signs of sepsis (fever,
Brucellosis can be transmitted from vomiting). Some  cases are
animals to humans in many ways: asymptomatic [6].
ingestion of infected meat or Milk and milk products are
unpasteurized dairy products; direct common sources of infection. The
contact of broken skin or mucous survival of Brucella may be
membrane with infected animal prolonged in milk stored at optimal
tissues; and inhalation of infectious conditions to prevent souring. Milk
aerosols. Except for possible cases may also neutralize the gastric acid
of  transmission  after  blood and in turn protects ingested bacteria
transfusion, parenteral drug use and in the stomach. The raw milk,

bone marrow transplant [4], clotted cream, and unevenly heated
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milk can harbor live Brucella
organisms [7].

Brucellae are capable of
prolonged survival in the
environment, so that viable
organisms inhaled in dust may be
infective. Blood transfusion, bone
marrow, transplantation, and
possible kidney transplantation are
sources of infection.  Sexual
transmission in  semen  may
occur [8, 9].

Diagnosis of brucellosis based on
the clinical picture alone is difficult
due to similarity with clinical
presentations of other infections [3,
10]. Symptoms and signs are non-
specific and several other febrile
illnesses, for example glandular
fever, influenza, malaria and enteric
infections may be simulated [11, 12,
13]. When an unusual complication
is present, it may be overlooked
[14]. Therefore, laboratory testing is
an absolute prerequisite for proper
diagnosis through blood culture and
isolation of the causative organisms
or serological testing [14].

However, culture requires special
media, takes several weeks of
incubation and has low sensitivity.
Serological tests including the
serum agglutination test (SAT or
STAT), anti-human globulin test
(Coombs test), complement fixation
test (CFT) and Enzyme-linked
Immunosorbent Assay (ELISA),
therefore, are indispensable for an
accurate diagnosis [10].

The disease exists worldwide,
particularly in the Mediterranean
basin, the Arabian Peninsula, the
Indian subcontinent, and in parts of
Mexico, Central, and South
America. Consumption of
contaminated foods and
occupational contact remain the
main sources of infection [15].

The aim of the study is to
analyze available data and present
the frequency and distribution of
brucellosis in human at different
hospitals in Baghdad for the period
from October 2014 to June 2015
especial for patient which suffered
from typhoid fever because the
disease interferes with brucellosis
because of cross-reactions with
antigen  from other  organism
especially Salmonella, as well as the
patient which suffered from arthritis
especially ESR. In
addition, the study confirmed the
isolation and identification of the
Brucella species in human blood for
both male and female and compared
with  culture and  different
biochemical test,

Materials and Methods

A total of 117 peripheral blood
specimens were collected from
patients with high suspected and
casualty of brucellosis  which
include: 53 (45.2%) females and 64
(54.7%) males referred to General
hospital Mohammad Bagir Al-
Hakim, Al-Shaheed Al-Sadder, Al-
Imam Ali (peace be upon him)



Iragi Journal of Biotechnology 287

from patient suspected to be with
brucellosis before and after adequate
antibiotic  treatment and from
casualty patients for brucellosis,
during the period from October
2014 to June 2015.

The diagnosis of brucellosis
was established by the presence of a
compatible clinical picture [16]
including undulant fever, night
sweat, arthritis, headache, fatigue,
erythrocyte  sedimentation  rate
(ESR), decrease in white blood cells
(WBCs) and serological diagnosis
was carried by positive Rose Bengal
test titer of >1:160 and culture
method, moreover demographic,
occupational, clinical and risk factor
details were recorded for each
patient and in addition to DNA
extraction.

The Statistical Analysis
System-SAS [17] was used to know
the effect of different factors of
study parameters. Chi-square test
was used to know the variation
among the percentages in this study.

Serological tests - Rose Bengal test
(RBT)

The RBT was performed
following the procedure described
by Alton et al. [18]. Briefly, 30 pL
of RBT antigen and 30 pL of the
test serum were placed on the plate
and then mixed thoroughly. The
plates were shaken for 4 min and
any agglutination that appeared
within this time was recorded as a
positive reaction.

Traditional test Culture and
biochemical test

All  media were prepared
according to the manufacturing
company instructions; Brucella agar
or Trypticase soy agar were used
sterilized by autoclaving at 121°C
for 15 min, after cooling the media
to 56 °C, they were brought to
antibiotics with 5% of fetal calf
serum for Brucella nutrition and
mixture with media [19] and put in
petri dish. Otherwise the media were
incubated at 37 °C for 24 hours to
ensure sterility. On the other hand,
they were brought media (Blood
agar) and brought Trypticase soy
broth were prepared according to the
manufacturers company
instructions; and then sterilized by
autoclaving at 121 °C for 15 min.

Five milliliters of blood were
taken from each patient and divided
into identical parts. One part was
collected in EDTA and the serum
was separated from the second part,
was aliquot and store at -20°C until
processing. The first part of the
blood with anticoagulant was
inoculated into: Blood agar,
Brucella agar, trypticase soya agar
and trypticase soya broth culture
medium containing both a solid and
a liquid phase [20]. Then it was
subculture on duplicate agar plates
and incubated one in air and the
other in an atmosphere at 37°C in
the presence of 5-10% CO, .After 7-
30 days, colonies grown in the solid
phase, were identified by
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inoculation into Brucella agar or
trypticase soya agar and taken the
growth of colonies by loop and
spreaded on the surface of plates
containing blood agar media and
performance of biochemical tests
[21]

DNA
sample
Genomic DNA was extracted
from blood and colonies grown on
solid media (bacterial culture) of
Brucella spp. using a Wizard
Genomic DNA Purification
Kit/Promega — company (USA).

extraction from blood

Results

The diagnosis of brucellosis was
established by clinical findings and
used different tests like serological
test:- Rose Bengal test and culture
and confirmed by Gram stain and
different biochemical test and also
used DNA extraction.

The main serological test used
for diagnosis of brucellosis is the
Rose Bengal test (RBT), total of 117
samples, 70 (59.82%) samples were
positive RBT which comprise: 20
(28.5%) female and 50 (71.4%)
male, and 47 (40.17%) samples
were negative RBT, (Table 1).

Table 1: Relation between the different Baghdad hospitals and serum of patients

using RBT
** (P<0.01) = highly significant.
No. Hospitals in Number Positive Negative Chi
Baghdad of Female Male Female Male square-
sample (%) (%) (%) 4
1 Al-Shaheed Al- 11 4 (36.36) | 2(18.18) 2 (18.18) 3(27.27) | 6.227
Saader *x
2 Al-Imam Ali 90 45 (50.00) | 18 (20.00) | 12 (13.33) | 10.648
(peace be upon (16.66) **
him)
3 General hospital 16 1 (6.25) 3(18.75) 3(18.75) 9 (56.25) | 9.207
Mohammad Bagir **
Al-Hakim
Total - 117 50 (86.93) | 23(56.93) | 24 (96.85) | 9.614
(59.27) ki
#* (P<0.01).

Out of 117 (89%) serum samples
were detected by RBT revealed 70
(59.82%) positive, whereas 59
(50.42%) samples were positive

using conventional culture method
which comprise: 39 (66.1%) female
and 20 (33.8%) male. (Figure 1)
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Al-Shaheed Al-Sadder  Al-Imam Ali (peace be General hospital
upon him) Mohammad Bagir Al-
Hakim

Baghdad Hospitals

Figurel: The Comparison of Brucella antibody titer (RBT) and conventional culture
Result.

For 59 patients (50.42 %), the in blood cultures. (Table 2 and
diagnosis of  brucellosis  was Figure 2, 3).
established by isolated the pathogen

Table 2: The conventional culture method to Brucella result for both female and
male.

No. Hospitals in Number Positive Negative Chi
Baghdad of Female Male Female Male square-
sample | (%) (%) (%) (%) XZ

1 Al-Shaheed Al- 11 2(18.18) 0 5 (45.45) 4(36.36) | 8.327 **
Saader

2 Al-Imam Ali 90 32 (35.55) | 15(16.66) | 25 (27.77) | 18(20.00) | 9.681 **

(peace be upon
him)
3 General hospital 16 5 (31.25) 5 (31.25) 4 (25.00) 2 (12.50) 5.048 *
Mohammad Bagir
Al-Hakim

Total = 117 39 (84.98) | 20 (47.91) | 34(98.22) | 24 (66.86) | 9.593 **

* (P<0.05), ** (P<0.01).

** (P<0.01) = highly significant.
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Figure 2: Brucella Culture on Blood Agar

The genus characterization were identification by different
performed using Gram staining and biochemical tests. (Table 3).

Table 3: Biochemical Characters of Brucella Isolates.

No. of Test Name of Tests Brucella Isolates
1. Oxidase +
2. Catalase +
3. Urease test +
4, Indole test +
5. Motility -
6. Production of H,S -
+ = Positive, - = Negative.
In present study DNA extracted DNA Purification Kit (Promega
from 117 human blood samples, 117 — company -USA) was used
(100%) samples were positive figure (4).

results by the Wizard Genomic

Figure 3: Total DNA Extracted from Human Blood. The seven bands of the
Brucella Chromosomes.
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Separated by Electrophoresis on
0.8% Agarose Gel stained with
Ethidium Bromide at 70 volts for 90
min.

Discussion

Brucellosis continues to be a
serious public health problem in
Iraq, especially in epidemiological
region because some people used
unpasteurized dairy products like: -
milk, cheese, etc. and also people
who contact with infected animals.
High, endemic level ever since.
Brucellosis has a  worldwide
distribution with different rate of
focal disease involving any organ.
Clinical manifestations and severity
of symptoms may vary depending
on geographic areas with respect to
pathogenic species of Brucella and
the host.

Although the definite diagnosis
of brucellosis requires the isolation
of the organism from blood or other
body fluids, since Brucella are slow
growing organisms and require
special culture conditions [22]

owing to
the delay in the isolation,
serologicalmethods serological

methods are required for a rapid
diagnosis. The antibodies detected
by serological testing are directed
against the lipopolysaccharide of the
bacterial cell wall [23].

However, although the presence
of Brucella in both vaginal
secretions [24] and semen [25] has
been described, sexual transmission
of Brucella species has rarely been

reported in humans. Moreover, in all
previous case reports, definite proof
for the existence of Brucella species
in the semen has been lacking.

Statistical analysis showed that
the 70 (59.82%) patients revealed
positive result by RBT, which
comprise: 20 (28.5%) female and 50
(71.4%) male and 47 (40.17%)
patients negative result for RBT out
of 117 patients.

In this study occurs in the
epidemiological region and patient
who suffer from different disease
and related with brucellosis. The
prevalence found in children, men,
women and also pregnant women
RBT of < 1/160 is problematic in
areas of endemicity in patients
suffering joint pain and an increase
in Erythrocyte Sedimentation Rate (
ESR) and also for presence of
appropriate signs and symptoms can
also include these clinical signs:
headache, weakness, arthralgia,
depression, weight loss, fatigue, and
liver dysfunction., a presumptive
diagnosis of brucellosis is usually
defined serologically as a RBT titer
of 1/160 or greater [26]. It is crucial
to be able to differentiate Brucella
from Salmonella, which could also
be isolated from blood cultures.
Hence  statistic  showed  that
seropositive of brucellosis by RBT
70 (59.82%) and it is increased
comprised with culture, thus 59
(50.42%) samples reported that
culture  was  positive,  which
comprise: 39 (66.1%) female and 20
(33.8%) male. The explanation for


http://cid.oxfordjournals.org/content/51/2/e12.long#ref-4
http://cid.oxfordjournals.org/content/51/2/e12.long#ref-5
http://en.wikipedia.org/wiki/Salmonella
http://en.wikipedia.org/wiki/Blood_culture
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the low vyield of conventional
culture in present study appears
patient's used of different antibiotic
treatments for various diagnostic
suspicions in the other clinical
sector, before samples are taken
from hospitals and health centers,
than to the technical difficulty of
isolation Brucella spp. from clinical
samples.

In the laboratory, biochemical
tests can be diagnostic [27].
Oxidase, catalase, urease, indole,
production H,S tests and motility
are positive for most members of
the genus Brucella.

Although  most investigators
prefer using commercial Kkits for
extraction of Brucella DNA [28-30).
We used a laboratory extraction
procedure according to Wizard
Genomic DNA Purification Kit /
Promega — company —USA. Using
comparable methods Brucella DNA
was successfully extracted from the
cultures by [31-34] and from whole
blood for human.

As well as the statistical
analyses in this study are aware that
the incidence in certain cities of
Baghdad, more than others and also
in certain province of lIraq more
than others.

Considering  the  difficulties
mentioned above, it is clear that the
association of direct and indirect
laboratorial tests with clinical and
epidemiological data is essential to
perform a definitive diagnosis of
brucellosis.
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Association of the HLA-DRB1*0301, HLA-DRB1*0304
and HLA-DQA1*0502 alleles with thyrotoxicosis in
Thi — Qar city population
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Abstract: Thyroid is gland composed of two encapsulated lobes, located on either side of the trachea in
the front of neck, releases hormones triiodothyronine (T3) and thyroxine (T4) are active hormones that
control metabolism secreted under the control of (Thyroid Stimulation Hormone) TSH  from
adenohypophysis of pituitary gland.

Associations between thyroid disorders and antigens of the major Histocompatibility complex (MHC)
have long been recognized especially Human leukocyte antigen (HLA) HLA-DQ and HLA- DR .

This study was carried out to estimate immunogenetic parameters of some Iragi patients in Thi-Qar
city with thyrotoxicosis.

It consisted 72 patients 87.5% of them females and 12.5% were males who have been referred to the
endocrine and diabetic Medical center in Nassiryhia and 10 healthy control during the period from May
2014 till September 2014.The age of patients and healthy individuals ranged between (23-50) years. The
HLA-class Il typing was conducted for groups patients and healthy group by using molecular methods
Polymerase chain reaction-sequences specific primers (PCR- SSP)for HLA-Typing in college of
veterinary medicine / university of al-gadisiya and the results showed that a high frequencies of HLA-
DQA1*0502 have 77.14% ,x,x%,0R = 61.8649,RR  =16.4247) ,and HLA- DRB1 0301 RR= 5.575,0R
=7.1284 and have 25 % s o % among patients as compared to control group. as well as the following
allele DRB1*0304 was presented with frequencies 18% s ¢ % ,OR=4.7647 ,RR=4.068 in patients
when compared with control group. The results showed that anti-TPO, was the most associated with
HLA-Typing HLA-DQA1*0501, DRB1*0304, DRB1*0301 (28,7,6) Respectively positive result (RR
:1.37,2.72, 1.70 ) Respectively in patients.

Keywords: Thyroid disorder , HLA-Typing, genetic Thyrotoxicosis.
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Introduction:

The thyroid gland is an organ
composed of two encapsulated lobes
located in the front of neck and
releases hormones that control
metabolism, breathing, heart rate,
nervous system, weight, body
temperature, and many other
functions in the body.

Many studies were reported that
the majority of thyroid disorders are
common in adults age between 30 to
50 years old and the incidence was
in females more than males (1; 2)
and that confirmed by previous
local studies in Irag which
performed by Al- ramahi in2011 and

Jwaid in2011 which found that the
thyroid disorders are more common
in women than men(3,4) .This
diseases are very common types of
endocrine disorder, thyroid disease
involve two types either the
decreased production of thyroid
hormone (TH) (hypothyroidism), or
conversely a rise in the production
of TH (hyperthyroidism) (5). The
most common forms of
hyperthyroidism include diffuse
toxic goiter (Graves disease), toxic
multinodular ~ goiter and  toxic
adenoma.

Graves disease is the most
common form of hyperthyroidism in
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the  United  States, causing
approximately 60-80% of cases of
thyrotoxicosis (6) .

The Major Histocompatibility
Complex (HLA) is the most
polymorphic genetic system in the
human being, with numerous alleles
contains more than 200 genes which
are situated on the short arm of
chromosome 6 at 6p21.3 spans a
DNA segment of about 4000 kbp,
These genes are the most
polymorphic genes in vertebrates

(7).

Class Il molecules are
glycoproteins encoded by the MHC
Class Il genes, are found only on a
few specialized cell types, including
macrophages, dendritic cells and B
cells, all of which are professional
APCs. the spectrum of HLA
molecules is much more restricted.
There are between 50 and 100
different DR molecules, and a much
smaller number of DQ and DP
molecules, all coded on
Chromosome 6, in the human
genome . The amino acid sequences
of the DR molecule determine the
shape of the antigen presenting cleft,
and peptides formed from protein
antigens fit into the cleft with
greater or lesser affinity (8).

An association between HLA-
Ags and a GD disease can be
studied in population or in families ,
and the first study in Iraq it by AL-
Zubaidi in1974 .

Aims of this study was to
measure the association between
certain HLA-DR and HLA-DQ

alleles, and incidence of
Thyrotoxicosis in Thi-qar
population.

Material and method:

The study patients consisted of
72 patient and 10 healthy control
with age ( 23-50) year, during the
period from May 2014 till
September 2014.

5 ml of blood collected from
each patient or control , 3 ml was
left to clot for 1-2 hour at room
temperature and then centrifuged at
3000 rpm for 10 minutes, ,serum
was stored at — 20C until was used
.Tested for the determination of
thyroid hormone levels: ( T3, T4,
TSH) using a miniVidas system. (
Biomerieux ,France). Thyroid anti-
TSH receptor immunoglobulin (anti-
TSH), anti-thyroperoxidase (anti-
TPO) and anti-thyroglobulin (anti-
TG) antibodies were measured in all
the samples using
electrochemiluminescent"ECL" with
Modular Analytics cobas e 411
analyzer  (Roche Diagnostics,
England). in the endocrine and
diabetic  Medical center in
Nassiryhia city.

The remaining 2ml of blood
were transferred into EDTA tube
remaining kept at -20 C° for the
genotyping of DRB and DQA
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antigens .Using Polymerase Chain
Reaction —-sequence specific
primers (PCR-SSP) system
provided from Mygen / Bioneer
Korea .The test procedure was done
by using SSP(9). This method was
conducted in college of veterinary
medicine / university of al-gadisiya
and based on the fact that primer
extension and hence successful PCR
relies on an exact match at the 3-

visualized by  agarose gel
electrophoresis . The composition of
individual primer mixtures makes
clear of identification of the HLA
types indicate in the respective
evolution diagrams.

MHC HLA alleles specific
primers that used in this study were
design by using HLA-alleles
specific sequence from NCBI-
GenBank database and Batch primer

end of both primers .Therefore design online, where provided from
,only if the primers entirely match Bioneer company, Korea as
the target sequence the amplification following table:
obtained which is subsequently
Primer Sequence size
DRB1*0301 CAGCCTTGATGTAAGGCACA 698bp
ATCCAGGCAGCATTGAAGTC
DRB1*0301 allele CATTCCACTGTGAGAGGGC
AGCACCCAAGCGTGACA
DQA1*0502 CCAGTCTTACGGTCCCTCTG 554bp
AAGAGCCCTCCTACCAGCAT
DQA1*0502 allele | CCCTTCATACCAAGTTTCATTATTTTA
ATCTGGGGACCTCTTGGAA
DRB1*0304 AACCCCGTAGTTGTGTCTGC 531bp
GATCCTCCTCCAGCTCCTG
DRB1*0304 AGAAACGTGCTGCGGG
allele TGACCGGATCCTTCGTGT
PCR Thermocycler conditions
PCR step Temp. Time repeat
Initial Denaturation 95C 5min 1
Denaturation 95C 30sec. 30 cycle
Annealing 58C 30sec
Extension 72C 45sec
Final extension 72C 7min 1
Hold 4C Forever -
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Statistical analysis:

Odds ratio ( OR ) was used
assessed by a special X? formula.
The relative risk(RR) is the real
measure of association between
exposure to a certain factor and
having the disease .

Result:

This PCR-SSP method was
used for the determination of
individual HLA-DRB1*0301
HLA-DRB1*0304 , HLA-
DQA1*0502 alleles in patients with

1500bp — 3
1000bp 8
500bp —

100bp —

thyrotoxicosis as well as control.
Successful amplification ~ was
resulted in the generation of a DNA
fragment of defined length as a
positive internal control band in a
lanes except the negative control
lane , when there was no
amplification the band was missed, a
positive specific amplification was
resulted in the generation of a
positive specific amplification band
in addition to an internal positive
control band .

698bp
DRB10301

Figure (1): Agrose gel electrophoresis image that show the SSP-PCR results for
HLA-DRB10301 allele. Where M: Marker (1500-100bp), Lane (1,3,4,6,7,8,9,10,&
12) some positive HLA-DRB10301 allele samples and Lane (2,5,&11) some
negative HLA-DRB10301 allele, whereas, all samples lanes (1-12) were show
internal positive control 698bp SSP-PCR product bands.

100bp —

Figure (2): Agrose gel electrophoresis image that show the SSP-PCR results for
HLA-DRB10304 allele. Where M: Marker (1500-100bp), Lane (2,3,5,7,8,9,10,11&
12) some positive HLA- DRB10304 allele samples and Lane (1,4&6) some negative
HLA- DRB10304 allele, whereas, all samples lanes (1-12) were show internal

positive control 554bp SSP-PCR product bands.
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o 1500bp

s 1000bp

531bp & 00bp
DGA10502

= 100bp

Figure (3): Agrose gel electrophoresis image that show the SSP-PCR results for
HLA-DQA10502  allele. ~ Where M: Marker  (1500-100bp), Lane
(1,2,4,5,6,8,9,10,11& 12) some positive HLA-DQA10502 allele samples and Lane
(3&7) some negative HLA-DQA10502 allele, whereas, all samples lanes (1-12) were
show internal positive control 531bp SSP-PCR product bands.

Figure: (4) Agrose gel electrophoresis image that show the SSP-PCR results for
control samples. Where M: Marker (2000-100bp), Lane (1-10) some negative HLA
allele that show internal positive control 554bp SSP-PCR product bands.

Table (1):The relative risk and odds ratio of positive HLA- DQA1*0502Genotype
among patients group

DQA1*0502 Patient % Control P value
Positive 54 77.14% 0
negative 18 10
Total 72 10

RR 16.4247 0.0431

OR 61.8649 0.0051
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The distribution of HLA-
DQA1*0502 77.14 % is shown in
Table(1). which has elevated (OR)

equal to (61.86) but it did not reveal
high significance .The risk factor
(16.4247) not significance .

Table (2): The relative risk and odds ratio of positive HLA- DRB1* 0301 genotype

among patients group.

DRB1* 0301 Patient % Control P value
Positive 18  25% 0
negative 54 10
Total 72 10
RR 9.575 0.218
OR 7.1284 0.1822
The distribution of HLA- (7.12) but it did not reveal

DRB1*0301 25 % is shown in
Table(2). which has (OR) equal to

significance .The risk factor (5.57)
and not significance .

Table (3): The relative risk and odds ratio of positive HLA -DRB1*0304 genotype
among patients group.

DRB1*0304 Patient % Control P value
Positive 13 18% 0
negative 59 10
Total 72 10
RR 4.068 0.3173
OR 4.7647 0.29
significance .The risk factor (4.06)
The distribution of HLA- and not significance .
DRB1*0304 18 % is shown in

Comparison of HLA -Allelic
frequency in patients with different
autoantibodies .

Table(3). which has (OR) equal to
(4.76) Dbut it did not reveal
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Table (4) :The relative risk and odds ratio of positive HLA DQA1*0502Genotype
among patients group with positive outoantibodis

Anti-TPO Patient Control P value
Positive 28 0
negative 26 10
Total 54 10
RR 1.3722 0.0029
OR 22.5849 0.0342
Anti-TG Patient group Control group P value
Positive 21 0
negative 33 10
Total 54 10
RR 1.2836 0.0058
OR 13.477 0.0776
Anti-TSH Patient Control P value
Positive 26 0
negative 28 10
Total 54 10
RR 1.3431 0.0034
OR 19.5263 0.0436
The result showed that auto auto anti-bodies OR and RR

anti-body TPO more than others

(22.584,1.37) respectively table( 4) .
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Table (5): The relative risk and odds ratio of positive HLA DRB1*0301Genotype
among patients group with positive outoantibodies

Anti-TPO Patient Control P value
Positive 6 0
negative 12 10
Total 18 10
RR 1.7086 0.0140
OR 10.92 0.1172
Anti-TG Patient Control P value
Positive 4 0
negative 14 10
Total 18 10
RR 1.5517 0.0521
OR 6.5172 0.225
Anti-TSH Patient Control Pvalue
Positive 5 0
negative 13 10
Total 18 10
RR 1.6296 0.0251
OR 8.5556 0.1615

The result showed that auto

anti-body TPO more than others

auto anti-bodies OR and RR ( 10.92

,1.708 ) respectively table (5) .
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Table (6): The relative risk and odds ratio of positive HLA DRB1*0304Genotype
among patients group with positive outoAB outoantibodis

Anti-TPO Patient Control P value
Positive 7 0
negative 5 10

Total 13 10

RR 2.7273 0.0050

OR 28.636 0.0307
Anti-TG Patient Control P value
Positive 3 0
negative 10 10

Total 13 10

RR 1.7500 0.0526

OR 7 0.2162
Anti-TSH Patient Control P value

Positive 4 0
negative 9 10

Total 13 10

RR 1.8947 0.0217

OR 0.9474 0.14

The result showed that auto DRB1*0304, HLA-DQA1*0502,
anti-body TPO more than others DRB1*0301 Respectively in

auto anti-bodies
(28.636, 2.727)
table (6).

and RR
respectively

In all results of tables showed

that anti-TPO, was

most

associated with HLA — typing HLA-
DQA1*0502, DRB1*0304,
DRB1*0301 (28,7,6) Respectively .
OD : (28.636 ,22.5849 , 10.92)

patients. And RR:( 1.3722 , 1.7086 ,
2.7273 significantly ) DRB1*0304,
DRB1*0304 ,DQA1*0502
Respectively in patients .

(The RR of > 1 means the event
is more likely to occur in the
experimental group than in the
control group). That is mean ,these
alleles had the strongest effect in



Iraqi Journal of Biotechnology 306

the development of this antibody in
susceptible person. Tables (4,5,6).

Discussion :

HLA genes have been known
for a long time and the whole of the
HLA complex has been sequenced ,
but the reasons for doing was to
identify disease-specific
susceptibility (risk ) and protective
markers that can be wused in
immunogenetic  profiling ,and risk
assessments .

The results of different works
show few reproducible results
because there are important
differences in the expression of the
different HLAs, depending on the
geographical area to which reference
is made (10). This is due to that the
frequency of presentation of the
different HLA alleles which
determined by the dominant
pathogens of each geographic region
in particular, and because these
genes are highly polymorphic.

Characterized autoimmune
thyroid disease  (AITD) has
demonstrated clear differences in
association within the HLA class 11
region, differences in HLA class Il
genotype may, in part, contribute to
the different immunopathological
processes and clinical presentation
of these related diseases.( 11)

However , associations of HLA
class Il (DRB1*1602-DQA1*0102-
DQB1*0502) might serve as a
marker for genetic susceptibility to
GD in Asian population (12) . In

other study provide among the class
Il genes, HLA-DRB1*0301 (DR3)
has long been well recognized as a
susceptibility gene between
Caucasians population,( 13 , 14).
Important development in this field
especially in Caucasians population
with (15 ; 16 ; 17 ; 18 ) the results of
these studies provide association
between thyrotoxicosis and certain
high risk ( HLA-DQA1*0501
genotypes and DRB1,DR3)

In our study HLA -DQA1
(DQA1*0502) was the most
frequent in thyrotoxicosis patients
(77.14% vs.0% in healthy subjects,
OR :(61.864), the RR:16.424 same
probability continue after
adjustment, that is mean these
alleles had the strongest effect in
the development of the disease in
susceptible person in our area .The
second alleles that ,had mid
frequency ,was
DRB1(DRB1*0301), 25% vs.0% in
healthy subjects OR:7.1284 and
RR:5.57.

In contrast ,the ferquency rate
of DBR1*0304)alleles was
decreased in patients,13% vs. 0% in
healthy subjects OR: 4.7647 with
RR:4.06 .

The current work compared
with abroad studies ,the highest risk.
In Brazilian patients are HLA-
DRB1*0301 allele and HLA-
DQA1*0501 allele susceptibility
conferred by two alleles was
independent (19) 1t is well
established that in HLA-class Il
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region were associated with various
degree  of  predisposition and
protection for GD, and conclude,
that HLA-DQA1*0501 are strongly
associated with Graves disease in
Spain and Germany populations.
(20) . Philippou et al ., suggest that
HLA DQA1*0501 and DRB1*0301
antigens are not independent risk
factors for the development of
Graves' disease. but, the presence of
both these alleles results in a
significant increase in the RR for the
development of Graves' disease in
the Greek population, particularly in
females.(21), other proposed that
DQA1*0501 was associated with
GD independently of the DR3
haplotype as a whole. (22)
DRB1*08 showed by Chen et
al.,associated with GD in a North
American Caucasian cohort
(OR=3.2) (23).

And then expanded upon in a
study by (24) Saied the main
etiological variant within the HLA
class Il region was contained in
DRB1 or DQA1 further confirmed
the association of the DRB1*03
allele with GD not only an
association of a single copy of
DRB1*03 (OR 1.32 ; 95%) but that
individuals homozygous for
DRB1*03 showed even stronger
association (OR  3.49; 95%.).
Simmonds et al again showed
ssociation of rs2076530 to be
secondary to the  previously
established DRB1 exon 2 encoded
position beta74 effect although a

rare haplotype effect, including both
loci, and added the importance of an
amino acid substitution at position
74 of the DR beta 1 chain of HLA-
DR3 (DRB1-Arg74), in
susceptibility to Graves disease
(25,26). Mechanistically, the
presence of an arginine at position
74 elicits a significant structural
change in the peptide binding pocket
of HLA-DR, and attractive
mechanism is by which amino acid
variants in Tg could predispose to
AITD is by altering Tg peptide
presentation by APC’s to T-cells
within HLA class Il molecules (27),
there exist an interaction between
Tg variants and HLA-DR variants
predisposing to AITD. Sawai and
DeGroot ( 2000) refer to DR
molecules which best fit epitopes
derived from the TSH receptor, are
most effective in presenting the
epitope to the T cell to induce
immunity, they found that TSH-R
epitopes with aspartic or glutamic
acid in positions 71 and 74 in the
DR sequence bind more strongly to
DRB1*0301 are more stimulatory to
GD patients, (28).

the main etiological variant
within the HLA class Il region was
contained in DRB1 or DQA1 may
lead to an accelerated replicative
senescence of CD4+ T cells and
granulocytes resulting in a decrease
in cell turnover rates. This change in
the nature of the T cell population
may reduce the efficacy of the
immune system in response to
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antigenic stimuli. 1t may be that the
T cells entering senescence are
unable to prevent autoreactive cells
from expanding. Alternatively may
be the senescent T cells, which are
less responsive to controlling
stimuli, attack the hosts own cells
(29 ,30,31).

In Iraq, radioactive
contamination was and still an
environmental pollution problem
since its levels raised after both Gulf
wars | and IlI, (32). Therefore,
determine individual predispositions
to the development of certain
pathological processes under the
influence of hazardous factors, this
was based on the detection of
individual genetic markers, the great
number of associations of the HLA-
antigens with various diseases has
recently been estimated and
documented .(33)

Conclusions:

The frequency of HLA-
DQA1*0502 allele was higher than
other HLA- alleles in patients, this
may indicate the presence of at least
one necessary genetic factor for
susceptibility to disease , and
indicator for risk factor.

Reference:

1. Nordyke R. A.; Gilbert, F. I.
And Harada, A.s. (1988).
Graves disease: influence of age
on clinical findings. Arch.
Intern. Med., 148: 626-631.

Gabriel B.; Thomas, A.; Kent,
F. ; Talavera, M. (2009)
Thyroid Disease. Staff
Neurologist, Neurology Service,
Philadelphia Veterans. Affairs.
Medical Center. Me Rep., 8(1):
16-109.

AL- Ramahi , I. J. ( 2011).
Molecular and Genetic Study in
samples of Iragi patients with
Thyroid Disorders.Ph.D. Thesis.
Genetic  Engineering  and
Biotechnology Institute  for
Postgraduate Studies.
University of Baghdad.
Jwaid,S.M., (2011).Detection of
some hormonal and
immunological markers related
in infertile female with thyroid
disease .M.Sc thesis. College of
Health and Medical Technology
Foundation of technical
education.

Longmore, M. (2007). Chapter
6 in Oxford Handbook of
Clinical Medicine. 7" Edition.
Oxford:  Oxford  University
Press.; 200-205.

Davies TF and Larsen PR.
(2003)Thyrotoxicosis. ~ Williams
Textbook  of  Endocrinology.

10"ed. Philadelphia:  Saunders;
374-421.

Eizaguirre, C.; Lenz, L.
Martin,K.; and Milinski,M

(2012). Rapid and adaptive
evolution of MHC genes under

parasite selection in
experimental vertebrate
populations. Nature

communications, 3:621 :1-7.



8.

10.

11.

12.

Iraqi Journal of Biotechnology 309

Trowsdale J; Ragoussis J;
Campbell RD ; (1993) The map
of the human MHC is a
compilation of physical
mapping and cloning data from
a number of laboratories.
Immunol Today 14:349-352,

Olerup O and Zetterquist
H.(1992) HLA-DR typing by
PCR amplification with
sequence  specific  primers
(PCR-SSP ) in 2 houres : an
alternative to serological DR

typing in clinical practice
including donor - recipient
matching in cadaveric
transplantation Tissue

Antigens,;39(5):225-35 .

Lavado , R.; Benavides, M.;
Villar, E.; Ales, I.; Alonso, A
and Caballero, A. (2005). The
HLA-B7 allele confers
susceptibility to breast cancer in
Spanish women Immunol Lett,
101:223-5.

Jang H .;Shin H.;Cho H .; Kim
H.;Lee J.,Kim S.; KimJ,;
ChungJ.. (2011)Identification of
HLA-DRB1 alleles associated
with Graves' disease in Koreans
by  sequence-based typing.
Immunol.  Invest. 40 (2):
172-82.

Wongsurawat  T.; Nakkuntod
J; Charoenwongse P; Snabboon
T; Sridama V; Hirankarn
N.(2006 ) The association
between HLA class Il haplotype

13.

14.

15.

16.

with Graves' disease in Thai
population.Tissue  Antigens.
67(1):79-83.

Flynn JC, Rao PV; Gora M;
Alsharabi G; Wei W; Giraldo
AA; David CS;BangalP; Kong
YM. (2004 )  Graves’
hyperthyroidism and thyroiditis
in HLA-DRB1*0301 (DR3)
transgenic mice after
immunization with thyrotropin
receptor DNA.Clin Exp
Immunol. 135(1):35-40.

Messaaoui M.,Sylvie
Messaaoui, M.;Sylvie T.; Bart
,V.Christian M. and

HarryD.(2012).Autoimmune

Thyroid, Celiac and Addison’s
Diseases Related toHLA-DQ
Types in Young Patients with
Type 1 Diabetes in Belgium
Open Journal of Endocrine and
Metabolic Diseases.2, 70-73.

Barlow AB; Wheatcroft N;
Watson P; Weetman AP.( 1996)
Association of HLA-
DQA1*0501 with  Graves’
disease in English Caucasian
men and women. Clin
Endocrinol. 44:73-7.

Cuddihy RM and Bahn RS.
(1996) Lack of an independent
association between the human

leukocyte antigen allele
DQA1*0501 and  Graves’
disease.J  Clin  Endocrinol

Metab. 81:847-9.


http://www.ncbi.nlm.nih.gov/pubmed?term=Wongsurawat%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16451208
http://www.ncbi.nlm.nih.gov/pubmed?term=Nakkuntod%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16451208
http://www.ncbi.nlm.nih.gov/pubmed?term=Nakkuntod%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16451208
http://www.ncbi.nlm.nih.gov/pubmed?term=Charoenwongse%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16451208
http://www.ncbi.nlm.nih.gov/pubmed?term=Snabboon%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16451208
http://www.ncbi.nlm.nih.gov/pubmed?term=Snabboon%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16451208
http://www.ncbi.nlm.nih.gov/pubmed?term=Sridama%20V%5BAuthor%5D&cauthor=true&cauthor_uid=16451208
http://www.ncbi.nlm.nih.gov/pubmed?term=Hirankarn%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16451208
http://www.ncbi.nlm.nih.gov/pubmed?term=Hirankarn%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16451208
http://www.ncbi.nlm.nih.gov/pubmed/16451208

17.

18.

19.

20.

Iraqi Journal of Biotechnology 310

Yanagawa T; Mangklabruks A;
DeGroot LJ. (1994) Strong
association  between HLA-
DQA1*0501 and  Graves’
disease in a male Caucasian
population. J Clin Endocrinol
Metab. 79:227-9.

Heward JM; Allahabadia A;
Daykin Jet.( 1998) Linkage
disequilibrium  between the
human leukocyte antigen class
I region of the major
histocompatibility complex and
Graves’ disease: replication
using a population case control
and family-based study. J Clin
Endocrinol Metab. 83:3394-7.

Maciel LM.; Rodrigues SS;
Dibbern  RS; Navarro  PA
; Donadi EA.
(2001).Association of the HLA-
DRB1*0301 and HLA-
DQA1*0501 alleles  with
Graves' disease in a population
representing the gene
contribution from several ethnic
backgrounds. Thyroid. (1):31-
5.Tissue Antigens. 67(1):79-83.

Ramos- Lopez E ; Fernandez
;BalsellsM.; Kahles H.; Seidi
C.; Ferrer J.; Badenhoop
K;(2007) HLA-DQ haplotypes
in Spanish and German families
with Graves' disease:
contribution to DQA1*0501-
DQB1*0301 mediated genetic
susceptibility  from  fathers.
Thyroid 17 (11): 1131-5.

21.

22,

23.

24,

25.

PhilippouG; KrimitzasA; Kaltsa
sG.; AnastasiouE.; Souvatzoglo
u A. ;Alevizaki M. (2001).
HLA DQA1*0501 and
DRB1*0301 antigens do not
independently convey
susceptibility to Graves'
disease. J. Endocrinol. Invest.
24 (2): 88-91.

Yanagawa T.and degroot LJ.
(1996) HLA class I
associations in African-
American female patients with

Graves' disease.  Thyroid.
Feb;6(1):37-9
Chen QY.; Huang W.; She

JX.; Baxter F.; Volpe R.; Maclaren
NK. (1999). HLA-DRB1*08,
DRB1*03/DRB3*0101, and
DRB3*0202 are susceptibility
genes for Graves' disease in North
American Caucasians, whereas
DRB1*07 is protective. J. Clin.
Endocrinol. Metab. 84 (9): 3182-6.

Simmonds ,MJ. and Gough, SC.
(2005). Unravelling the genetic
complexity of autoimmune thyroid
disease: HLA, CTLA-4 and
beyond.Clin Exp Immunol,
136(1): 1-10.

Simmonds, M. J.; Heward , J. M,;
Barrett, J. C.; Franklyn, J. A and
Gough, S C. (2006). Association
of the BTNL2 rs2076530 single
nucleotide  polymorphism  with
Graves' disease appears to be
secondary to DRB1 exon 2
position beta74. Clin Endocrinol
(Oxf).; 65:429-32.


http://www.ncbi.nlm.nih.gov/pubmed?term=Maciel%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=11272094
http://www.ncbi.nlm.nih.gov/pubmed?term=Rodrigues%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=11272094
http://www.ncbi.nlm.nih.gov/pubmed?term=Dibbern%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=11272094
http://www.ncbi.nlm.nih.gov/pubmed?term=Navarro%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=11272094
http://www.ncbi.nlm.nih.gov/pubmed?term=Donadi%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=11272094
http://www.ncbi.nlm.nih.gov/pubmed/16451208
http://www.ncbi.nlm.nih.gov/pubmed/?term=Philippou%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11263477
http://www.ncbi.nlm.nih.gov/pubmed/?term=Krimitzas%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11263477
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kaltsas%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11263477
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kaltsas%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11263477
http://www.ncbi.nlm.nih.gov/pubmed/?term=Anastasiou%20E%5BAuthor%5D&cauthor=true&cauthor_uid=11263477
http://www.ncbi.nlm.nih.gov/pubmed/?term=Souvatzoglou%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11263477
http://www.ncbi.nlm.nih.gov/pubmed/?term=Souvatzoglou%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11263477
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alevizaki%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11263477
http://www.ncbi.nlm.nih.gov/pubmed?term=Yanagawa%20T%5BAuthor%5D&cauthor=true&cauthor_uid=8777382
http://www.ncbi.nlm.nih.gov/pubmed?term=DeGroot%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=8777382
http://www.ncbi.nlm.nih.gov/pubmed/8777382
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20QY%5BAuthor%5D&cauthor=true&cauthor_uid=10487684
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20W%5BAuthor%5D&cauthor=true&cauthor_uid=10487684
http://www.ncbi.nlm.nih.gov/pubmed/?term=She%20JX%5BAuthor%5D&cauthor=true&cauthor_uid=10487684
http://www.ncbi.nlm.nih.gov/pubmed/?term=She%20JX%5BAuthor%5D&cauthor=true&cauthor_uid=10487684
http://www.ncbi.nlm.nih.gov/pubmed/?term=Baxter%20F%5BAuthor%5D&cauthor=true&cauthor_uid=10487684
http://www.ncbi.nlm.nih.gov/pubmed/?term=Volpe%20R%5BAuthor%5D&cauthor=true&cauthor_uid=10487684
http://www.ncbi.nlm.nih.gov/pubmed/?term=Maclaren%20NK%5BAuthor%5D&cauthor=true&cauthor_uid=10487684
http://www.ncbi.nlm.nih.gov/pubmed/?term=Maclaren%20NK%5BAuthor%5D&cauthor=true&cauthor_uid=10487684
http://www.ncbi.nlm.nih.gov/pubmed/15030506
http://www.ncbi.nlm.nih.gov/pubmed/15030506
http://www.ncbi.nlm.nih.gov/pubmed/15030506
http://www.ncbi.nlm.nih.gov/pubmed/15030506

26.

217.

28.

29.

30.

31.

Iraqi Journal of Biotechnology 311

Hsiao JY; Hsieh MC; Tien KJ,
Hsu SC; Lin SR; Ke DS; (2008)
Exon 33 T/T genotype of the
thyroglobulin gene is a
susceptibility gene for Graves'
disease in Taiwanese and exon 12
C/C genotype protects against
it. Clin Exp Med. (1):17-21.

Ban Y. ; Davies T.; Greenberg D.;
Concepcion E. ; Osman R.; Oashi
T. (2004). Arginine at position 74
of the HLA-DRbl chain is
associated with Graves'
disease. Genes Immun. 5:203-
208.

Sawai Y. and DeGroot LJ.( 2000)
Binding of human thyrotropin
receptor peptides to a Graves’
disease  predisposing  human
leukocyte antigen Class I
molecule. J Clin Endocrinol Metab
85:1176-1179,

Sakaguchi, S. (2000). Regulatory
T cells: key controllers of
immunologic self-tolerance. Cell;
101: 455-8

Schonland, S. O.; Lopez, C,;
Widmann, T.; Zimmer, J.; Bryl, E.;
Goronzy, J. J and Weyand, C. M.
(2003). Premature telomeric loss in
rheumatoid arthritis is genetically
determined and involves both
myeloid and lymphoid cell
lineages. Proc. Natl. Acad. Sci,;
100: 13471-6.

Davies , E.T. (2012) .Ex vivo
alloanergization with belatacept: a
strategy to selectively modulate
alloresponses after transplantation.
Cell Transplantation.

32.

33.

International ~ Atomic  Energy
Agency IAEA (2010).
Radiological Conditions in

Selected Areas of Southern Iraq
with  residues of  Depleted
Uranium: Report by an
international group of experts.
Vienna.

Al — Janabi , M. (2013)
Immunogenetic Study of Thyroid
Disorders and Its Relation with
Radiation Exposure thesis in

Genetic Engineering and
Biotechnology. Bagdad University.



Iraqi Journal of Biotechnology, 2015, Vol. 14, No. 2, 312-321

Association of Glutathione —S-Transferase (GSTP1)
gene polymorphism with Acute Myeloid leukemia in
Iraqi patients

Kh.Ibraheem, Batool A. Shihab, Nagham E. Al-Essa, Mayadah
Department of Biology,College of Science for Women,University of Baghdad.

Abstract: GSTP1 gene polymorphism is correlated with elevated risk of many cancers including
(Acute myeloid leukemia).In this study we investigated the inherited GSTP1 polymorphism and the
susceptibility to AML in Iragi (60) patients and (60) healthy controls using PCR-RFLP assay.We found
that the mutant allele (G) was the most prevalence in male 0.38 than in female 0.17.The mutant genotype
Val\Vval was highly significant difference in male.The percentage of AML patients of 85.71
%while the percentage of female was 14.29% P<0.01 with OR 1.648.Age group less than 30% years old
with mutant genotype Val\Val was significantly difference than other age groups.Our results suggest that
mutant allele and sex may be associated with increased risk of AML.

Key words: GSTP1 polymorphism, AML, PCR-RFLP.
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Introduction

Acute leukemia is divide into
acute  lymphoblastic  leukemia
(ALL) and acute myeloid leukemia
(AML)®.The last one is the most
common affection in adult® The
real reason are still un known but
like other cancers, AML is a
complex disease caused by the
combination effect of environmental
factors such as chemical
exposure,ionizing  radiation and
genetic factors®.The mechanism of
this disease is mediated by
accumulating of abnormal white
blood cells (WBC)in the bone
marrow and  distrusting  the
formation of normal  blood
cell”.Many studies reported that
DNA damage by reactive oxygen
species (ORS) in hematopoietic
precursor  cells influence the
carcinogenesis to several cancers
including acute leukemia.

The glutathione S transferase
(GST) family groups of enzymes
which play an important role in the
detoxification of carcinogens by
forming  the  conjugation  of
glutathione (GSH)to electrophilic
compound®.Among these enzyme
groups GSTP1 which is the major
GST expressed in many tissue and
has been shown to be over
expressed in several malignant
tissues compared with normal
tissues.Single nucleotide
polymorphism  (SNPs)in  GSTP1
resulting in amino acid substitution

that effect enzyme activity function
Is A313G substitution resulting in an
Ile 105 val amino acid change in
exon 5©.

The A313G variant of GSTP1has
been studied in many different
population which they occurs at
frequencies of 14-20 % among
Asian and 28-32%among
Caucasians which appear these are
ethnically different”®,

Polymorphism of GSTP1 gene
decrease the ability to conjugate
electrophiles material with
glutathione and thus sensitize cells
to damage that caused by free
radical. The GSTP1 variant has been
correlated with susceptibility to
different cancers © and heart
disease 011,

There are several studies which
have been investigated on the
correlation between polymorphism
of GSTPI and the susceptibility to
many kinds of cancers among them
(AML) " These results are either
from significant correlation by the
polymorphisms to  AML,or not
significant relation®®.The first case
and the control studies on the Iraqi
people were designed to provide
more information about the effects
of the polymorphisms of GSTP1 on
AML risk and the complications
related to AML.We have found
important  results regarding the
association of GST polymorphisms
and patient of AML.Our study is the
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first one on Iraqi people with AML
cancer in order to provide
information about the effect of the
GSTP1 polymorphism on AML risk.

Material and Methods:

The study consisted of 60
clinically diagnosed AML and 60
healthy as a control peers.Their ages
rang were (15-70) years.All samples
have been taken from Center for
Hematology\AL-Mustanseria
University,hematology  clinic  of
Baghdad Hospital and Alkadhymian
medical city teaching hospital.The
following detailed information were
obtained:Age, sex, Hb,WBC.

Collection of Blood Samples:

Five milliliters of blood of each
patient and healthy human were
obtained by vein puncture using 5
ml.The blood sample was put into
EDTA tube,this blood was mixed
gently and put on shaker for(5
min).All blood samples were placed
in a cool — Box under aseptic
condition and this tube was stored in
the freezer(-20C°)\and then used for
DNA extraction.

Genomic DNA extraction and
genotyping:

DNA was isolated using 5 mL
whole blood collected in tubes of
EDTA using purification kit of the
Wizard genomic DNA (promega |,
USA).All samples showed bands
which represent the genomic DNA
when the electrophoresis of the

gel. The polymorphism of the
GSTP1 gene was detecting using a
PCR - RFLP according to the
method detailed by Harries et al 4

PCR amplifications were
performed in a total volume of 30
pL consisted of 5 upL genomic
DNA,8 pL D.W.15 pL master mix
and 1 pL of each primer. GSTP1
forward were 5-ACC CCA GGG
CTC TAT GGG AA-3and
GSTP1reverse were 5" TGA GGG
CAC AAG AAG CCC CT-3"The
conditions were as follows: 95°C for
5 min of an initial denaturation step
, 94°C for 30 sec (30 cycles) ,55°C
for 30 sec and 72°C for 30 sec, and
72°C for 5 min of a final extension
step.The fragment 176 bp that
consisted by PCR was separated on
a 2% agarose gel and using ethidium
bromide staining to confirm the
presence of these fragment.

After amplification, 15 uL of
PCR products was digested with 4U
of BsmAl restriction enzyme (New
England Biolabs) in a total volume
of 30 uL.The mixture was incubated
at 37°C for 24 hour using an
incubator.The digestion products
separated on a 3% agarose gel stain-
ing by ethidium bromide and
visualized under UV source.

Statistical Analysis

The Statistical Analysis System-
SAS (2012) was used to explore the
effect of different factors in studied
parameters.Chi-square  test was
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applied to compare differences in
clinical parameters between patients
and controls.GSTP1 was classified
as  homozygous  wild type
lle/lle,heterozygous mutant  lle/
Val,mutant Val/Val.P-values were a
value of <0.01, 0.05 was considered
statistically significant.Least
significant difference LSD test has

been used to significant comparison
between means in this study.

Results

A total of 120 blood sample of (60
patient, and 60 controls) were
enrolled in this study.Genomic DNA
extracted were isolated figure (1).

Figure (1): Agarose gel electrophoresis of DNA extracted from blood sample. The
extracted DNA was run on 0.3 agarose at 70 voltages for one hour, 1X Tris-borate
buffer and stained with ethidium bromide before visualized by UV

transilluminator.

Gel electrophoresis of amplified
DNA products showed the band of

GSTP1 gene at size of 176 pb.
Figure (2).
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Figure(2):Agarose gel electrophoresis of PCR product of the GSTP1 gene.The
PCR product resolved by 2% agarose gel electrophoresis(70 volt/ 75 min).Lanes
(2-11)samples from patients.Lanel2,negative control A176 bp DNA fragments
corresponding to the GSTP1 gene,and lane 13 DNA molecular weight marker.

Products of amplified DNA
were digested with BsmAl enzyme
and the samples were then run in 3%
agarose by gel electrophoresis.
Homozygous wild type genotype
Ile\lle was indicated by 176 bp band

while the presence of 91 band and
85 bp band were indicated the
homozygous mutate type vallval.
The heterozygous type exhibited all
the three band 176 pb,91pb 85pb
band Figure (3)

Al AR AR AA AA AA AA AA AG GG AA AA

Figure (3): Photograph of the PCR products of the GSTP1 gene after BsmAl
enzyme digestion and on a 3% agarose gel.Lane L shows the 100 bp DNA ladder
marker ;lanes3,5,6,7,8,9,10,11,12,15and16 showed individuals with the lle/ lle
genotype (176 bp).lanes 13 show the lIle/VVal genotype and (176bp, 91 bp, 85bp)
Lane 14 shows the Val/Val genotype (91bp, 85bp).
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The result of GSTP1 gene
polymorphism distribution in both

patients and controls was showed in
table (1):

Table (1): Genotype distribution of GSTP1 polymorphism in AML patients and

control.
Genotype Control Patients Chi-square O.R
AA 39(65.00%) 34(56.67%) 4.623* 0.594
AG 16(26.67) 19 (31.67%) 1.297 NS 0.173
GG 5(8.30%) 7(11.67%) 0.906 NS 0.082
*(P<0.05), NS :Non - significant .

The percentage of llellle
genotype was 65% in controls and
56% in patients with AML with
significant difference P<0.05.

The heterozygous and
homozygous mutant the percentage
were 26.7%, 31.7% and 8.3% ,

11.7% respectively in controls and
patients but not statistically
significant.

The association between the
GSTP1 polymorphism and sex in
AML group was showed in
table (2).

Table 2: GSTP1polymorphism and sex in AML group

Genotype Male Female Chi-square O.R.
AA (34) 13(38.24%) | 21 (61.76%) 9.271 ** 1.184
AG (19) 11 (57.89%) 8 (42.11%) 6.318 ** 0.928

GG (7) 6 (85.71%) 1 (14.29%) 13.59 ** 1.648
Allele frequency
A 0.62 0.83
G 0.38 0.17
** (P<0.01)
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The lle\lle genotype was highly
significant in female than male and
the percentage was 61.8%and
38.24%  respectively.The lle\val
genotype percentage was 57.7% in
male and 42.11% in female while in
val\val the percentage was 85.71%

in male while in female 14.3% and
the difference was highly significant
P<0.01 between both two groups.

The  relationship  between
GSTP1polymorphism and the age
onset in AML group was showed in
table (3).

Table 3: GSTP1 polymorphism and age at onset in AML group .

Genotype Less than | 30-50 More than 50 | Total | p-value
30

AA 1(38.24%) | 11(32.3%) | 10(29.41%) 34 0.0417*

AG 5(26.32%) | 4(21.05%) | 10(52.63%) 19 0.0136**

GG 4(57.14%) | 3(42.86%) | 0(0.00%) 7 0.0001**

Allele

frequency

A 0.70 0.27 0.75 0.73 | --

G 0.30 0.28 0.25 027 |-

*(P<0.05),**(P<0.01).

The data was showed that the
percentage of patient with lle\lle
38.24% in less than 30 years group
was the highest and significant than
other groups P<0.05 ,but in groups
more than 50 with Ile\val genotype
the percentage was 52.63% higher
significantly than others P< 0.01.

Homozygous genotype val\val
was higher significantly percentage
57.14% in less than 30 than other
group P <0.01.

Discussion

GSTP1 is critical for protecting
cell from oxidative stress because

they can utilize a wide variety of
products of oxidative stress as
substrates.It has catalysis the
detoxification of products that arise
from DNA oxidation the lacks of
this function which is genetically
determined might be a risk factor for
disease development among these
AML.

There were few studies which
discuss the relationship between
GSTP1gene polymorphism and the
risk of variety of common cancers
including AML.There are enormous
differences in the result of these
studies which are either from



Iraqi Journal of Biotechnology 319

significant ~ correlation by the
polymorphism or not significant
relation.

Our results were indicated that
there was no significant difference
between two studies groups lle\val ,
val\val genotypes ,and this in
agreement with many studies in
different populations.*>They found
that there was no association
between homozygous val\val and
chronic  pancreatic in  Serbian
patients furthermore,there were no
significan differences between all
three genotypes in studies samples
interestingly, Rasheed ®® found that
there were significant different
between all genotypes and the
homozygous mutant val\val was
evaluated in patients only with
T,DM in Iraqi population.

In another study val\val genotype
might confer risk to AML and
val\val genotype is known to be
associated with defective
detoxification that arise from DNA
oxidation which interrupted with
cellular protection against oxidative
stresst”),

Our result showed slightly
increased risk of AML with G allele
of GSTP1/AG-GG  but not
statistically significant.Ibrahim
found that GSTP1  A313G
polymorphism is associated with a
decrease risk of lymphoma .

8found that G allele genotype
and the val\val ,lle\val genotype

were more distributed in AML
patients and controls in position A—
G polymorphism for GSTP1. They
suggested that the GSTP1 gene
polymorphism was associated with
the AML and the risk increased in
persons caring G allele.

The polymorphism of GSTP1 lle
105 val for pancreatic pathology
remains unclear and they found that
the frequency of 105 val was less
frequent in patients with pancreatitis
and controls in comparison to
T,DM patients nevertheless the
differences were not statistically
significant.With respect to sex of the
proband GSTP1 vallval genotype
frequency was increased in female
AML patients as compared to male
patients and val\val genotype was
also associated with early on set at
AML less than 30 years but in our
study we found that val\val more
frequent in male than in female
patients*®,

The difference in results might
due to the sample size and this in
turns insufficient for statistical
power to detect the effect of GSTP1
gene on AML.

Conclusion

This is the first study to determine
the correlation of acute myeloid
leukemia with GSTP1 genetic
polymorphism in the population of
Irag.Our results suggest that in
GSTP1 gene polymorphisms there is
no significant difference between
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two studies groups lle\val,val\val
genotypes,and GSTP1 have no
active role in the pathogenesis of
AML.
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In vitro cytotoxicity of myriocin against Leishmania
tropica promastigotes
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Abstract: Leishmania tropica is a protozoan parasite causes cutaneous leishmaniasis. Sphingolipids (SLs)
are main constituents of eukaryotes cell membranes, including Leishmania. In this study, we have focused on
the de novo sphingolipid synthesis pathway of Leishmania to examine its ability to survive and proliferate
after treatment the promastigotes by the drug, myriocin, which is a potent inhibitor of the serine
palmitoyltransferase (SPT), the first key enzyme in the sphingolipid biosynthesis. Myriocin with different
concentrations (100, 50, 25, 12.5, 6.25, 3.125, 1.56, and 0.78) uM were adopted for three times of follow up,
4, 12 and 24 hours. The results showed that promastigotes maintain healthy culture after myriocin treatment
with a minimum cell viability of 79% in foetal bovine serum (FBS) media and was 86 % in FBS-free media.
This is to conclude that the Iragi strain of cutaneous leishmaniasis has its own pathway to scavenge SLs to
survive and multiply, in vitro.

Key words: Leishmania, myriocin, Sphingolipids.
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Introduction:

Introduction: Leishmaniasis is a
disease caused by Leishmania
parasite; it is transmitted to humans
and mammals by the bite of the
female of sand-fly (1). About twenty-
one species have been known to
infect human (2). Sphingolipids (SLs)
are important for eukaryotic cells in
the formation of lipid rafts, signal
transduction, membrane trafficking
and programmed cell death (3). It has
been known that in Leishmania, the
primary product in the de novo SLs
biosynthesis is, inositol
phosphorylceramide (IPC) catalyzed
by serine palmitoyltransferase (SPT) ,
while in other parasites, such as
Plasmodium, the de novo SLs
pathway synthesize sphingomyelin
(SM) by SM synthase (4). In another
word, the conformation and function
of sphingolipids (SLs) in Leishmania
is different from those in other
eukaryotes, including unicellular
parasites (5). Myriocin,
[(2S,3R,4R,6E)-2-amino-3,4-
dihydroxy-2-(hydroxymethyl)-14-
0x0-6-eicosenoic acid], also known
as thermozymocidin and ISP-1, is a
fungal metabolite isolated from
Myriococcum  albomyces, Isaria
sinclairi, and Mycelia sterilia; it is
found to be a potent inhibitor of
serine palmitoyltransferase (SPT) the
key enzyme in the de novo SLs
biosynthesis (6). Myriocin remains

the most valuable and widely used
chemical probe in SLs; for example,
recent studies recent studies using the
natural product in whole eukaryotic
cells and cell extracts have revealed
unexpected structural complexity in
the membrane-bound SPTs from
higher organisms (7). The surface of
extracellular Leishmania and other
trypanosomatid parasites IS
characterized

by a high abundance of
glycosylphosphatidylinositol  (GPI)-
anchored glycoconjugates and
proteins; and many of these
molecules segregate into detergent-
resistant membrane fractions that are
enriched in sphingolipids and sterols
(8,9). The old world L. major intra-
macrophage amastigotes found to
have undetectable expression of
subunit 2 of SPT (LmLCB2) inside
the parasitophorous vacuole (10). In
this study, the ability of Iraqi strains
of cutaneous L. tropica to grow and
proliferate, in vitro, after myriocin
treatment were studied.

Materials and methods:

Parasite isolates: L. tropica was
isolated from Baghdad hospital-
dermatology section from a patient
with a skin ulcer, clinically diagnosed
with cutaneous leishmaniasis was
used in this study.

Culture media: M199 media (Sigma
Aldrich) was used in this study for
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Leishmania procyclic promastigotes
culture, the media was prepared
according to the manufacturer’s
procedure, supplemented with 10%
foetal bovine serum (FBS) sigma and
50ug/ml of gentamycin was added
and pH was adjusted at 7.4. Culture
tubes were incubated at 26°C for
daily experiments (11).

Myriocin: the drug was purchased
from Sigma and prepared according
to the manufacturer’s procedure, in
brief, 2mg of myriocin powder was
dissolved in 5 ml methanol for 100
mM concentration.

Cytotoxicity screening:

Plates of 96 flat bottom well-
plate were used in this experiment,
two pairs were prepared for each
Leishmania species. For each plate,
100 pl of parasite suspension of
4x10° cell/ml was seeded in each
well; myriocin was added starting
with 100  micromolar  (uUM)
concentration and serial dilution was
made in triplicate to end with 3.125
mM; M199 media was used as
complete media supplemented with
FBS or FBS-free media (12). Plates
were incubated at 26°C for 12 or 24
hours. Control plates were made the
same but with methanol added
instead of myriocin.

Alamar Blue® assay: After 12 or
24 hours of incubation, alamar blue
was added in a ration of 1:10 and

incubated at 26°C for 4 hours
(according to the manufacturer’s)
before reading the absorbency by
microplate reader (570/630) and cell
viability was calculated by plotting
the  percentage  of  parasites
absorbency against logarithm
myriocin concentration (13).

Test was used for statistical
analysis.

Results and discussion:

Myriocin cytotoxicity has been
screened against procyclic
promastigotes of old world Iraqi
strains of L. tropica, with or without
FBS added to the media, in order to
examine the effect of myriocin on the
de novo SLs biosynthesis of the
parasite. Absorbency was used to
determine cell viability by the ability
of living parasites to reduce the
alamar blue from blue to red. Results
showed that there was no significant
differences (p > 0.05) between test
and control for all plates of L. tropica
cultured in media with or without
FBS, after the different
concentrations of myriocin used in
this study, in the two period of times
(12 and 24) hours. Procyclic
promastigotes were grown normally
and myriocin did not affect the
proliferation and cell viability of the
parasites. The percentage of cell
viability was above 50% for all
plates. For L. tropica, the minimum



Iraqi Journal of Biotechnology 325

cell viability of parasites cultured in
FBS-media, 12 hours incubation, was
94.21% at concentration of 1.56 uM
and was 84.86%, 24 hours incubation
at concentration of 3.125 mM; figure
1 and 2. Similar results were noticed
in L. tropica cultured in FBS-free
media, in which the minimum cell
viability was 75.42% at concentration
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of 50 uM after 12 hours incubation
and was 86.75% at concentration of
6.25 after 24 hours incubation, figure
3and 4.

The results of L. donovani
cytotoxicity with myriocin was not
different from L. tropica (data not
shown).
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Figure-1: Myriocin cytotoxicity against L. tropica promastigotes cultured in FBS-

medium, after 12 hours incubation.
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Figure-2: Myriocin cytotoxicity against L. tropica promastigotes cultured in FBS- free

medium, after 24 hours incubation.
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Figure-3: Cell viability of L. tropica promastigotes treated with myriocin, cultured in
FBS-free medium, after 12 hours incubation.
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Figure-4: Cell viability of L. tropica promastigotes treated with myriocin, cultured in
FBS-free medium, after 24 hours incubation.

These results are different than
previous findings in yeast and
mammalian cells, in which the
deletion of SPT? subunit led to severe
growth retardation and death of cells
(14). However, like fungi,
Leishmania  synthesizes  inositol
phosphorylceramide (IPC) instead of

sphingomyelin or glycosphingolipids;
IPCs account for 5-10% of total
cellular lipids in Leishmania and are
enriched in raft-associated membrane
fractions (15, 16). A similar study on
the old world L. major, found that
the inhibition of SPT by myriocin led
to aberrant cytokinesis, characterized
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by delayed Kkinetoplast segregation
and emergence of cells with abnormal
DNA content, followed by cell death
(17). Parallel experiments on the old
world L. major used wild type and
SPT2" null mutant parasites cultured
in FBS-medium, they showed that
wild type and SPT2  null mutant
parasites did grow normally in the
presence of myriocin and there was
no direct effect on the viability or
growth during the log phase, unlike
yeast and mammalian cells, which
they underwent retardation and death,
in contrast, the SPT2" parasites lost
viability and failed to generate the
infective metacyclic promastigotes
stage and this may conclude that the
null parasites could be rescued by the
exogenous sphingoid bases available
in the culture media, so the parasites
grew normally at the log phase but
the SPT2" died in the stationary phase
and failed to differentiate into
infective metacyclic stage (18, 19).

When L. major amastigotes are
within the parasitophorous vacuole
(PV) of host macrophage, the SPT is
down regulated so it is thought that
production of sphingolipids s
necessary for growth and survival of
the intra-macrophage parasites, this
is, therefore, suggested that L. major
amastigotes may scavenge some
sphingolipids or  sphingolipids
precursors from the host to survive
within the PV (10). Another study by

(20) used SPT mutant L. major and
followed the mutant parasites in
animal model infection, they found
that, after some delay than wild type
parasites, mice were infected and
SPT2 amastigotes went to develop a
lesion, they implied that mutant
amastigotes acquisitioned of host
cells (macrophages) and salvage SLs.

This study can conclude that
inhibition of SPT by myriocin have a
minor effect on the survival of
procyclic promastigotes of L. tropica,
in vitro, this should be followed by
similar investigations for ex vivo
experiments.
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Measuring Anti-Toxoplasmosis Antibodies, C-Reactive
Protein and Rheumatoid Factor in Rheumatoid
Arthritis patients treated with Methotrexate
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Abstract: This study was conducted to evaluate the prevalence rate of toxoplasmosis among 294
rheumatoid arthritis (RA) patients treated with methotrexate (MTX), 50 RA patients without treatment
and 50 samples as healthy control. Blood samples were collected and the presence of T. gondii IgG and
IgM antibodies was determined by using Enzyme linked immunosorbent assay (ELISA). C - reactive
protein (C-RP) and Rheumatoid Factor (RF) were also estimated in serum of all subjects by using Latex
Fixation Test. The percentage of positive RF 140(47.62%) in RA treated with MTX, 39(76%) in
untreated patients RA, and 6(12%) in healthy group. While positive percentage of C-RP was 72(76.59%)
in RA patients treated with MTX, 43(86%) in untreated RA patients, and 5(10%) in healthy group. The
seroprevalence of toxoplasmosis IgM and 1gG in RA treated with MTX was 60(20.408%), and
98(33.33%), in RA patients 4(8%), and 18(36%) while, it was 2 (24%), 6(12%) in healthy group,
respectivley. The results showed significant difference (P< 0.05) between studied groups.

Keywords:Toxoplasma gondii, auto-immune disease, enzyme linked immunosorbent assay.
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Introduction

Rheumatoid arthritis (RA) is a
common autoimmune disease that is
associated with inflammation of
joints (Firestein, 2003). RA is one
of the complex immune-mediated
diseases for which an understanding
of the etiology is dependent on the
definition of environmental triggers
that, in a restricted genetic context,
may initiate immune reactions
having the potential to contribute the
disease development (Stolt et al.,
2003).There are several
immunological markers had been
observed in a variety of
inflammatory disease, including RA.
Their concentration levels usually
reflect  disease  severity and
prognosis (Goronzy and Weyand,
2009). Interlukin-1(I1L-1) and Tumor
Necrosis Factor- alpha (TNF-a)
have been characterized as the major
pro-inflammatory cytokines in the
inflamed joint in RA (Zwerina et al.,
2005). Also RA has been associated
with several auto antibodies; it can
be present before the disease
manifestation (Silman et al., 1992).
The autoantibodies that are most
frequently found in patients with RA
are antibodies against 1gG (IgM
rheumatoid factor [IgM-RF]) and
antibodies  against  citrullinated
proteins (Goldbach-Mansky et al.,
2000). The presence of C-Reactive
Protein (C-RP) (an abnormal protein
occurs at the acute stage of any
febrile disease). It's used to detect
the progression of RA and described

as a passive agglutination reaction
(Pisetsky, 2002).

The response has  cross
reactivity with host tissue, initiating
an autoimmune synovitis and
subsequent hypertrophy. Synovial
hypertrophy is the key factor that
leads to cartilage and bone
destruction, causing progressive
joint damage and disability
(Adebajo, 2010).

The diagnosis of RA is easily
made in persons with typical
established disease. Constitutional
features indicative of  the
inflammatory nature of the disease,
such as morning stiffness, support
the diagnosis. Demonstration of
subcutaneous nodules is a helpful
diagnostic feature, additionally, the
presence of rheumatoid factor (RF)
and C-RP. Inflammatory synovial
fluid with increased numbers of
polymorphonuclear  cells and
radiographic  findings of juxta
articular bone demineralization and
erosions of the affected joints
substantiate the diagnosis (Fauci,
2010).

Disease modifying drugs are the
most effective means of improving
the signs and symptoms of RA as
well as reducing radiological
progression (Donahue et al., 2008).
Agents in this class fall into two
categories: non-biologics - disease
modifying anti-rheumatic  drugs
such as methotrexate (MTX)
(Weinblatt, 1996), and biologic,
such as anti-TNF-o antagonists
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(Etanercept) (Zalevsky et al., 2007).
Despite the good results, anti-TNF-
a therapy has a number of side
effects. Areas of concern include
opportunistic infections,
malignancies and acute infectious
diseases. Although toxoplasmosis is
one of the opportunistic infections,
reactivation of latent tuberculosis
remains as the most important safety
issue  of anti-TNF  therapies
(Sfikakis, 2010).

Toxoplasmosis caused by the
ubiquitous obligatory intracellular
coccidian  protozoan  organism,
Toxoplasma gondii (Negash, et al.,
2008). T. gondii has a wide range of
hosts including humans, mammals,
birds and marine mammals. T.
gondii infection is a global concern,
and about one third of the human
population has been exposed to this
parasite. Humans or animals can
acquire T. gondii infection postnatal
by ingestion of undercooked or raw
meat from infected animals, or
ingestion of food or water
contaminated with oocysts excreted
by infected felids (Dubey, 2010).
Felids are considered as the only
definitive hosts of T. gondii playing
a crucial role in the transmission of
the parasite (Elmore et al., 2010).
Cats infected by T. gondii may pose
a potential threat to public health,
because they can shed and excrete
environmentally resistant oocysts in
their feces (Cenci-Goga et al.,
2011). T. gondii infection in
immune-competent individuals is

rarely symptomatic, but
toxoplasmosis occurred in fetus and
immunocompromised hosts may
result in a severe disease or even
lethal damage (Elmore et al., 2010).
The immune response to T. gondii
infection is individual and complex
(Johnson et al., 2002). T. gondii
triggers an innate immune response
characterized by a rapid recruitment
of neutrophils to the site of
infection, followed by a strong Thl
protective response associated with
the production of
proinflammatory cytokines,
including interleukin-12 (IL-12) and
TNF- o (Bennouna et al., 2003).

Although cell-mediated
immunity plays the major role in
resistance against T. gondii, humeral
immunity is also involved in
controlling the parasite (Johnson
and Sayles, 2002). Patients with
primary or acquired
immunodeficiency represent a broad
group of individuals with various
deficits in T cell, monocyte,
cytokine and B cell function. Cancer
patients with immunosuppressive
cancers, including leukemia and
lymphoma, experience
recrudescence of chronic infection
as T cell function declines. Cancer
or transplant patients receiving
immunosuppressive drugs as part of
a chemotherapeutic regimen also
present with reactivated
toxoplasmosis (Lappaleinen et al.,
1998).
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Materials and Methods

The samples were collected
from September 2013 till the end of
February 2014. A total of 294 blood
samples were collected from studied
groups from both gender, their ages
between 20 — 80 years. Samples
were collected from Department of
Rheumatology, Baghdad Teaching
Hospital and Al- Ulwia Hospital in
Baghdad, in addition to outpatient
clinics. RF antibodies and C-RP
were determined by using Latex
agglutination test (LAT) (Leaner
Chemical Company — Spain); the
principle of the test is based on
antigen — antibody reaction directly.
Toxoplasma (IgG) and (lgM)
Enzyme Immunoassay Test Kit,
BioCheck, Europe in human sera
also in all subjects sera according to
the manufactures instructions.

Calculation and statistical analysis

Statistical ~ analysis  system
(SAS) program was used for data
analysis. Person Chi-square -y* test
by using computer program IBM
SPSS version (SAS, 2004). P value

<0.05 was considered statistically
significant.

Results and Discussion

Rheumatoid Factor (RF) had
been used as a marker for RA and
was included into RA classification
criteria for more than half a century
(Strupuviene et al., 2005). Among
RA groups, the lower percentage of
RF was recorded in RA patients
treated with MTX 140(47.62%), and
untreated RA patients have revealed
39(76%) and 6(12%) in healthy
group. There was a significant
difference (P< 0.05) between RA
(MTX) and other studied groups, as
shown in table (1). The present
results clarified that patients whom
were treated with MTX, their RF
antibody titer was decreased in
comparison to other untreated RA
groups, because MTX is able to
induce cell-type-specific apoptosis
in the synovial monocyte
/macrophage population and
decrease the number of these
inflammatory cells in rheumatoid
joints (Catrina et al., 2005).

Table (1): The percentage distribution of RF Antibodies in studied subjects by Latex

agglutination test (LAT).

Test RF-Latex test
Subject Positive No (%) Negative No (%) Total
RA(MTX) 140(47.62%) 154(52.38%) 294
RA 39(78%) 11(22%) 50
Healthy 6(12%) 44(88%) 50
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These anti-inflammatory effects
may account for the reduction in
acute-phase reactants and
autoantibody generation (Nozaki et
al., 2013). The evaluation of RF
may be useful in clinical practice,
not only as a diagnostic tool but also
for predicting possible clinical
improvement  with  anti-TNF-a
therapy (Oewierkot et al., 2012).

Another potential marker for
increasing the risk of RA disease is
the C-reactive protein (CRP), since
CRP is a sensitive marker of
systemic inflammation and it is
elevated in patients with RA.

Additionally, CRP correlates with
response to therapy as CRP levels
decrease or normalize in RA
patients following effective
treatment (Otterness, 1994). Among
RA patients groups, there was a
significant  difference  (P<0.05)
among studied groups. Among RA
groups the lower percentage of
positive CRP was recorded in
patients  treated with MTX
72(76.59%), while in untreated RA
patients 43(86%) of positive CRP
compared with 5(10%) in healthy
group as shown in fig. (2).

Table (2): The percentage distribution of CRP in studied subjects by Latex

agglutination test (LAT).

Test C-RP-Latex test
Subject Positive No (%) Negative No (%) Total
RA(MTX) 72(76.59%0) 32(34.04%) 294
RA 43(86%0) 7(41%) 50
Healthy 5(10%) 45(90%0) 50

This study was clarified that
CRP positivity was decreased in
patients who were treated with
MTX, because these patients with
well-established RA shown to
effectively improve clinical,
functional and radiographic
outcomes. MTX was more effective
on CRP level, as is true for any drug
(Sesin and Bingham, 2005).TNF
inhibitors  (e.g. MTX)  show
substantial efficacy in combination
with other drugs, providing rapid

and  substantial  benefit and
improvement in patient outcomes
(Breedveld and Combe, 2011); this
is because of significant reductions
in CRP concentrations (Catrina et
al., 2002).

The current study tried to
estimate the actual recent or past
infection of toxoplasmosis in RA
patients treated with MTX by using
more specific tests ELISA-IgM and
ELISA-IgG. The presence of acute
toxoplasmosis characterized by the
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presence  of  positive  anti-
Toxoplasma IgM antibodies while
the chronic infection characterized
by the presence of anti-Toxoplasma
IgG, as shown in table (3). The
results were shown that RA patients
treated with MTX has higher
percentage of toxoplasmosis IgM

335

and 1gG 60(20.4%), and 98(33.3%),
positive cases, in RA patients
4(8%), and 18(36%) while it was
0(0%), 6(12%) in healthy group
(those with negative toxoplasmosis).
The statistical analysis showed
significant differences (P< 0.05)
between the studied groups.

Table (3): The percentage distribution of studied subjects infected with
toxoplasmosis diagnosed by ELISA test (IgG, IgM).
ELISA test
Test
IgM 19gG
Total | Positive | Negative Positive Negative | P value

Subject No (%0) No (%) No (%) No (%)

60 234(79.6 0 198
RA+MTX | 294 (20.4%) %) 98(33.3%) (66.79%) 0.000

32

0, 0 0,

RA 50 4 (8%) 46 (92%) | 18 (76.92%) (23.08%) 0.000
Health 50 0 100 6 (12%) 44 (88%) | 0.003
y (100%) ‘ N e

P< 0.05* significant differences -
The results of RA patients Faramarzi, (2013) were they showed

treated MTX were lower in IgM
seropositive but higher in IgG.
These results were higher than the
results that have been obtained by
Walle et al., (2013), who used
ELISA test in detecting
toxoplasmosis in HIV patients. They
showed that out of 103 positive
result, 11(10.7%) gave anti-
Toxoplasma IgM antibodies and
90(87.4%) gave anti-Toxoplasma
IgG antibodies. On the other hand,
our results disagreement with study
done Dby Beladi Mosuvi and

that anti-Toxoplasma IgG antibodies
were positive in 45.45% of patients,
while anti-Toxoplasma IgM
antibodies  were negative in
transplantation recipient patients.
The present study clarified that
the RA patients treated with MTX
drug were highly infected with acute
toxoplasmosis than untreated RA
patients. Meanwhile chronic
infection was higher in patients
treated with MTX. These findings
are similar to that of Lassoued et al.,
(2007), who mentioned that the risk
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of serious toxoplasmosis infection
occurred during anti-TNF- o
therapy.

Chronic infection in patients
treated with MTX drug was higher
than untreated RA patients that
mean the ability of MTX drug
decrease patient’s immunity.
However, numerous studies have
demonstrated that TNF-a acts within
a complex network of cells and
mediators of inflammation (Wong et
al., 2008). Inhibition of its action by
MTX drug reduces the
inflammatory response which is
especially  useful  for treating
autoimmune diseases. MTX inhibits
the production of proinflammatory
cytokines like TNF-a. TNF-a is the
most important cytokine in the
inflammatory process in RA patients
(Ernst et al. 2010). MTX drug was
administrated in low dose (5-25
mg/week) (Felson et al., 1996). The
high percentages of toxoplasmosis
infections in this study may happen
due to the effect of the drug (type of
drug, dose, specific action and mode
of action), or to the patient
biological behavior (their
consumption of contaminated food,
under cooked infected meat,
contaminated water and dealing
with domestic cats or birds).
Untreated RA patients infected with
toxoplasmosis, their incidence of
acute infection was 4(8%), while
chronic infection was 18(76.92 %).
These results were in line with
(Shapira et al., 2012) who recorded

that acute toxoplasmosis in RA
patients was 5%, while chronic
infection was 42 %. RA disease
causes an increase in the body's
immune response, and hence the T.
gondii parasite cannot reactivate
chronic infections, so the parasite
remains in the bradizoite forms.
This interprets the higher percentage
of chronic than the acute infections
while the incidence of acute
infection in group A was higher than
chronic infections due to the
treatment action on immune
response.
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Detection of Streptococcus pneumoniae causing
Bacterial Meningitis by Molecular ways for Detection
of Virulence factor Autolysin Iyt A
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Abstract: The aim of the present study is to assess the presence of autolysin gene as a virulence factor
that may contribute in pathogenicity of Streptococcus pneumoniae causing bacterial meningitis in
children. Non-culture tests such as latex agglutination test and PCR for S. pneumoniae diagnosis were
considered for patients who have previously received antibiotics or who need early identification of
pathogens or whose initial cerebrospinal fluid Gram’s stain is negative with negative culture at (72) hr
incubation. There were (303) cases delivered their cerebrospinal fluids samples to the Central Public
Health Laboratory . Seventy seven (25.41%) cases were diagnosed as bacterial meningitis , (36)
(11.88%) cases as viral meningitis . S. pneumoniae was isolated from (16) cases (20.77 %) of bacterial
meningitis. DNA from S. pneumoniae was extracted then subjected to amplification by simplex PCR
leading to detecting of autolysin in (9) out from (16) isolate, while the autolysin was detected in all
isolates by Real Time PCR.

Keywords: S.pneumoniae, Bacterial meningitis, Iyt A, Real Time PCR
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Introduction

S. pneumoniae (pneumococcus)
is a leading human pathogen that
usually asymptomatically colonizes
the mucosal surfaces of the upper
respiratory tract in early childhood
(1). Once carriage is established,
however, S. pneumoniae may invade
several sterile sites, leading to what
is known as invasive pneumococcal
disease. Indeed, the pneumococcus
is responsible for episodes of
community-acquired bacteremic
pneumonia, bacteremia and
meningitis, mainly in children, the
elderly, and immunocompromised
patients (2).

Over recent years non-culture
techniques such as specific bacterial
nucleic acid amplification, serology
and antigen  detection  have
considerably developed and been
applied within research studies to
clinical ~ samples,  significantly
increasing  pathogen  detection.
There are promising signs of
improved diagnostic yields when
using molecular techniques to detect
pneumococcal gene  sequences
especially when pathogens have
traditionally been difficult to detect
and treatment is usually successful
with empiric antibiotics. However,
directed antibiotic treatment has
significant benefits in terms of
antibiotic stewardship and these new
technologies make this goal a
possibility, though not yet a reality

(3).

Lyt A is also responsible for the
characteristic autolytic behavior of
the pneumococcus, the bacteriolysis
caused by B-lactam antibiotics (4).
Lyt A belongs to the amidase-2
family of proteins , which includes
Zn-dependent NAM-amidases and
the peptidoglycan-recognition
proteins (highly conserved pattern-
recognition  molecules of the
immune system) (5).

All  the isolates from both
invasive and ocular infections were
Iyt A positive signifying that
irrespective of site of isolation, kind
of infection caused and autolysin is
an obligate necessity for the
S.pneumoniae isolates (6).

So the aim of this study was to
compare between conventional and
Real Time PCR of Iyt A in
S.pneumoniae isolated from
bacterial meningitis in children.

Materials and Methods :

The study included a total of 303
samples of CerebroSpinal Fluid
(CSF)  collected at different
hospitals which included : Al-
Kadhymia Pediatric Hospital
Central Child Hospital, Children
Welfare Teaching hospital, Elwiyah
Pediatric Hospital, Basrah General
Hospital) from April to
September,2010.

Once the CSF has arrived at the
microbiology laboratory, it was
centrifuged for 20 minutes at 2000
rpm. The supernatant was drew off
with a Pasteur pipette. One or two
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drops of sediment were used to
prepare the Gram stain and 1 drop
were used to streak the primary
culture media (Blood agar and
Chocolate agar plates).

The agar plates were incubated
at 37°C in 5% CO, for 18-24 hours.
The a-haemolytic colonies with
morphology indicative of
S.pneumoniae in Gram staining
were subcultured to a fresh plate
with optochin disk (5 mg) .

Detection of Bile solubility was
done by preparing each isolate as a
suspension of bacterial cells from
fresh growth on agar plate which
were suspended in 1 ml of saline to
make heavy suspension (McFarland
2.0 or greater). The suspension was
divided in half in two glass tubes,
and 0.5 ml of saline was added to
one tube and 05 ml of 10%
deoxycholate was added to the
other. The tubes were incubated up
to 30 minutes at 35°C. Lysis of the
cells in the tube with deoxycholate
indicates a positive test (7). Isolates
that exhibited an inhibition zone of
14 mm or more around the optochin
disk and those showing bile-
solubility were identified as
S.pneumoniae.

A- Simplex PCR for detection of
autolysin gene
1- DNA Preparation

DNA isolation from
S.pneumoniae isolates was
performed according to (8):

1- Isolates from which DNA was to
be extracted were grown for an
overnight at 37 °C on blood agar
plates. Bacteria were resuspended in
500 pl SET Buffer.

2- 10 pl of lysozyme solution was
added and mixed in vortex , then
incubated for (30-60) min at 37 °C.
3- 14 ul of Protease solution was
added and mixed in a vortex , 60 pl
of 10 % SDS was added and mixed
by inversion , then incubated for 2
hr at 55 °C in incubator or 55 °C
overnight in water bath.

4- 200 pul of 5 M NaCl was added
and mixed thoroughly by inversion
and let cool to 37 °C.

5- 500 pl of Chloroform was added
and mixed by inversion for 30 min
at 20 °C. Then it was centrifuged for
15 min at 4500 rpm at 20 °C.
Supernatant was transferred to fresh
tube .

6- 600 pl of Isopropanol was added
and mixed by inversion and then
centrifuged at 4500 rpm at room
temperature for 15 min.

7- DNA was rinsed in 200 pl 70 %
Ethanol, centrifuged 14000 rpm for
2 min , air dried and dissolved in 50
ul of TE Buffer.

2- Primers preparation:
Lyophilized forward and reverse
primers mentioned in Table (1) were
suspended with distilled water as
recommended by Alpha- DNA
company protocol (USA).
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Table (1) Primers of PCR

Gene Sequence of primers Gene size (bp) | Reference
65 —3)
Lyt A Forward primer 319 (6)

Reverse primer

CAA CCG TAC AGA ATG AAG CGG

TTATTC GTG CAATACTCG TGC G

3- PCR working solution:

PCR reaction was conducted in 20
ul of a reaction mixture containing
DNA , Gotaq Green Master |,
MgCl,, forward and reverse primer

accomplished after several trials,
thus the following mixture were
adopted as mentioned in Table (2)
and amplification was conducted
using a master cycler (Eppendorf)

and distilled water . Optimization of programmed as mentioned in
polymerase chain reaction was Table (3).

Table (2) The mixture of Simplex PCR working solution

Working Solution for

simplex PCR of Iyt A

Distilled Water 4 nl
Gotaq Master Mix 10 pl
Forward Primer 2ul
Reverse Primer 2ul
MgCl, -
DNA 2 ul
Final volume = 20 pl

Table (3) PCR Programs

Gene Initial No. of cycles Final extension
denature-tion
LytA 5 min at 30 cycles, each cycle consist-ing of : | 10 min at 72 °C
94 °C 30 sec at 94 °C
30 sec at 53 °C
30secat72°C
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PCR end products were
analyzed on 1 % agarose gel for Lyt
A stained with ethidium bromide
and the bands were visualized under
UV illumination (260 nm).

B- Real Time PCR for detection of
autolysin gene

Briefly, during real-time PCR,
the fluorogenic probe and PCR
primers first hybridize to their DNA
targets. With the fluorogenic probe
still intact, the emission of the
reporter dye is quenched, but during
the PCR extension phase the probe
is cleaved by the 57-exonuclease
activity of the Tagq DNA
polymerase (9).

This cleavage interrupts the
fluorescence  resonance  energy
transfer and permits the reporter dye
to fluoresce, with the level of
fluorescence produced being in
proportion to the level of PCR

product accumulation. Furthermore,
the increment in the signal from the
degraded fluorogenic probe can be
continuously monitored throughout
the course of gene amplification.
The background fluorescence is
often determined from cycles 3 to
15, and an automated software
feature calculates 10 times the
standard deviation to produce a
threshold value. The cycle threshold
(CT) value is defined as the cycle at
which the reporting dye
fluorescence first exceeds the
calculated background level
identifying amplification of the
target sequence. A low CT value
thus corresponds to a high target
concentration. The CT value can
also be set manually to be
equivalent across experiments (9).

Specific primers selected for Real
Time PCR analysis of lyt A gene are
shown in Table (4) .

Table (4) Primers and probe sequences for Real Time PCR of Iyt A gene

Reverse primer

Probe

BHQ1

Sequence of primer Reference
(5"—3)
Forward primer (10)

ACG CAATCT AGC AGATGAAGCA

TCGTGC GTT TTAATT CCAGCT

FAM-GCC GAA AAC GCT TGATAC AGG GAG-
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The Real Time PCR
amplifications were performed in 25
ul reaction volumes as mentioned in
Table (5) . All reactions were
performed in duplicate. Standard

amplification parameters were used
with the Applied Biosystem 7500
Real Time PCR System device as
mentioned in Table (6).

Table (5) Working solution for Real Time PCR of Iyt A gene

Working solution for Real Time PCR of Iyt A gene

Distilled Water 8.5 ul

Gotag master mix 12.5 ul
Forward Primer 0.5 ul
Reverse Primer 0.5 ul

Probe 0.5 ul

DNA 2.5l

Final volume 25 pl

Table (6) Program for Real Time PCR of Iyt A gene

Thermal Cycling
1 cycle 95 °C for 10 min
95 °C for 15 sec
40 cycle 60 °C for 1 min

To determine the sensitivity and
the detection range of the Real Time
PCR assay, a standard curve for S.
pneumoniae was generated
according to (9) as follows:

1- S.  pneumoniae was grown
aerobically on Blood agar
medium at 37 °C for 4 hr to reach
the logarithmic phase.

2- This culture was diluted with
Normal saline until it reached a
McFarland tube No. 0.5.

3- Starting from this concentration,
10-fold serial dilutions in Normal
saline were prepared, One
milliliter of each dilution was
used for DNA extraction

4- Amplification in  vitro as
described above was done. The
calculated cycle threshold (CT)
values were then plotted against
the numbers of microorganisms.

5- Each of the 10-fold serial were
diluted again by taking 100 pl of
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each dilution to 900 upl Of
Normal saline , then plating 100
ul of each dilution onto Blood
agar plates and then aerobic
incubation overnight at 37 °C in
order to determine the number of
CFU in each dilution

Results and Discussion

There  were  (303)  cases
comprised of (183) males (60.39 %)
and (120) females (39.60 %)

Cases were diagnosed by physician
as bacterial meningitis by (77) cases
(25.41%) , viral meningitis by (36)
cases (11.88 %). S. pneuminae
appeared from (16) CSF samples
(20.77 %) , Patient’s information
form showed that antibiotics were
taken by patients before lumbar
puncture in (124) cases (40.92 %) .
DNA extraction was done
according to (8) as shown in Figure

).

Figure (1) Extracted DNA from S. pneumoniae, using 1 % Agarose for 1 hr at 5

volt/cm in TBE Buffer

Conventional simplex PCR of the
most important virulence gene Iyt A
was used to identify S.pneumoniae .
The primers of gene was mentioned
in Table (1) . After desolation of
primers, mixtures of PCR working
solutions mentioned in Table (2)

were prepared , then PCR device
was programmed depending on
program mentioned in Table (3).

Gene lyt A appeared in 9 out of
16 isolates for S.pneumoniae as
shown in Figure (2).
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Figure (2) Presence of autolysin gene detected by the amplification of the 319 bp
fragment of the Iyt A gene ,using 1 % Agarose for 1 hr at 5 volt/cm in TBE Buffer

Lane M- 100 base pair
Molecular marker. Lane 1- Negative
control. Lane 2-10 positive Iyt A
S.pneumoniae. Lane 11-14 negative
Iyt A S.pneumoniae

Real Time PCR was used to
identify S.pneumoniae by the most
important virulence gene Iyt A. The
primer and probe sequence of the
gene were mentioned in Table (4) .
Mixtures of Real Time PCR
working solution mentioned in
Table (5) were prepared , then Real
Time PCR device was programmed
depending on program mentioned in
Table (6). The first trial of Real

Time PCR was done by using
positive control of S. pneumoniae in
order to insure of kit validity .

The second trial of Real Time
PCR was done by using (16) isolates
of S. pneumoniae in duplicate with a
negative control depending on
thermal cycling shown in Table (6).

The amplification curve of
isolates of S. pneumoniae showed
positive amplification of lyt A gene
in all isolates as shown in Figure

(©)F
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Figure (3) Amplification curves of positive Iyt A S. pneumoniae

Results of cases diagnosis by cultural
and molecular ways can be summarized

as shown in Table (7).

Table (7) Diagnosis of S.pneumoniae causing bacterial meningitis

Cases No. | 303
Bacterial meningitis No. | 77
% | 25.41
S.pneumoniae No. | 16
% | 20.77
S.pneumoniae diagnosed by simplex PCR for Iyt A No. | 9
% | 56.25
S.pneumoniae diagnosed by Real Time PCR for Iyt A No. | 16
% | 100

Streptococcus pneumoniae is the
leading cause of pneumonia and
meningitis in children and older
adults. Mortality among children
with pneumococcal meningitis is at
least double the rate of mortality of
meningococcal  meningitis  and
survivors have a higher incidence of
sequelae (11).

Molecular methods have the
advantage of providing timely and
accurate results with automation, are
independent of the effects of
previous antibiotics and are
characterized by high specificity for
their targets as shown in this and
other studies (12).
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The sensitivity of Real Time
PCR is double that of culture in the
diagnosis of meningitis/sepsis and it
is about ten times higher in patients
with pneumonia. Patients with
meningitis and sepsis usually have a
much higher bacterial load, as
demonstrated by Real Time PCR ,
so that cultural methods, though less
sensitive, can detect infection;
patients  with  meningitis/sepsis
usually have a rapid progression of
the disease, becoming severe in a
few hours, so it is less probable that
they have received prolonged
antibiotic therapy before hospital
admission (13).

A non cultural identification can
be due to several factors mainly
previous antimicrobial therapy and
including for CSF, the time lapse
between the lumbar puncture and
the smear of the samples. CSF
requires  immediate  processing,
otherwise the agents will die (14).

This last point is relevant to
hospitals because it is frequent that
samples are collected but not
immediately ~ processed. Also
antibiotics were taken by patients
before lumbar puncture in (124)
cases (40.92 %) this may led to
false-negative CSF culture results .

Identification based on
morphology is often not possible.
Culture results may be available
only after 24 hr to 72 hr. Moreover,
culture results may be false negative
when fastidious or culture-resistant
bacteria are involved or when

patient samples are obtained after
antimicrobial therapy has started
(15).

In order to strengthening of
S.pneumoniae identification based
on the previous reasons, molecular
assays could be done with many
advantages including more sensitive
, more specific and short time
needed for confirmed diagnosis of
the etiological agents of bacterial
meningitis .

Although conventional
approaches to identification are still
valid and useful, rapid methods and
rapid reporting truly became an
inevitable goal for clinical
microbiology laboratories. Rapid
diagnostics can greatly impact
patient care, direct the use of
appropriate antimicrobial therapies,
and reduce hospitalization and
overall medical costs (16).

The failure of PCR in these CSF
samples possibly is due to the
presence of a substance inhibitory
for the reaction. Although less
likely, another possible explanation
for this result would be inadequate
conditions  of  collection and
transport. The presence of PCR
inhibitory factors could be greatly
reduced when bacterial DNA is
isolated upon receipt and it also
concentrates the DNA present in the
sample (17).

Knowing that culture techniques
are sensitive to the presence of
antibiotics and that PCR analysis is
not , I would predict that among
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patients whose cultures  were
negative but whose PCR results
were positive there would be a
concentration of individuals with
evidence of antibiotics (18).

Their findings support my
results by finding patients by (124)
cases (40.92 %) who taken
antibiotics before lumbar puncture
resulting of negative culture of the
etiological agents of bacterial
meningitis .

Actually, it is well known that
culture may often give false-
negative results because of small
sample volume, previous antibiotic
therapy (19), or unsatisfactory
conditions of sample transport and
storage which can impair the
viability of pathogens. In all the
cases where culture growth is not
obtained, also serotyping cannot be
performed neither with Quellung
reaction nor with molecular methods
applied on isolates (20).

The amplification curve of
isolates of S. pneumoniae showed
positive amplification of Iyt A gene
as shown in Figure (3).

One of the main advantages of
Real Time PCR is the ability to
produce results within a clinically
useful period. The turnaround time
for the assay is less than 4 hr. It is
also possible that the quantitative
bacterial load could impact on site
of care decisions (outpatient,
inpatient, intensive care, etc.).
Consistent with this hypothesis, the
patient with the highest bacterial

load died. However, a much larger
cohort of patients will be needed to
assess the real clinical utility of the
quantitative bacterial load (21).

In accord with (21) that Real
Time PCR is more sensitive than
culture or end-point PCR for
diagnosis of pneumococcal infection
. As for serotyping they
demonstrated that Multiplex
Sequential-PCR can be used directly
on whole blood samples for S.
pneumoniae serotyping so giving
results where cultural methods fail
(20).
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Pneumonia Iraqi Patients

Karam R. Aljarah*, Dr. Rasmiya A. Abu-resha
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Abstract: From may 2013 to Feburey 2014, 120 sputum and Aspiration samples of patients with
pneumonia disease were collected from different hospitals in Baghdad included: Al Yarmouk Teaching
Hospital, Hospital Nursing Home sector and Baghdad Teaching Hospital. All samples were diagnosed by
biochemical tests , Api 20 E and Api20 strep. Systems. The results was found to be 28 isolates (23.3%)
belong to K. pneumoniae , 26 isolates ( 21.7 %) belong to S. pneumonia while 66 isolates (55%) belong to
causes : E.coli, Pseudomonas spp., Moraxella catrrhalis, S. pyogenes, Monilia and S. aureus. 55 blood
samples from pneumonia patients and 30 blood samples from healthy individuals ( control ) were collected
in this study, 41(74.55%) with acute pneumonia and 14(25.45%) with chronic infection. Leukotriene B4
levels were measured in pneumonia patients sera and control and showed high level in patients compared
with control (36.00 * 3,82 vs. 25.96 + 4.44 pg / ml , respectively) with a significant difference ( P<0.05).

Keywords: Leukotriene B4 (LTB4), Pneumonia disease
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Introduction

Pneumonia is the leading cause of
childhood morbidity and mortality
worldwide.  According to the
estimates of the World Health
Organization(WHO), pneumonia
accounts for almost one-fifth of
overall childhood mortality [1].
Although  the introduction  of
penicillin in the 1940s resulted in a
significant reduction in pneumonia
mortality in developed countries, the
morbidity caused by childhood
pneumonia has remained substantial
in the developed world [2,3]Seum |
vels were significantly higher in

patients with pneumococcal
pneumonia, the decrease in levels of
cytokines was independently

influenced by the start of
corticosteroid therapy [4]. Neutrophils
are major specific target for IL-8
action. Many pathophysiological
actions of IL-8 depend on activation
of neutrophils [5]. To obtain further
insight into the pathogenesis of Acute
respiratory distress syndrome
(ARDS), Interleukin 8 role was
examined in the recruitment of PMN
into the lung and PMN activation in
this setting. IL-8, a 72-amino-acid
peptide, has chemoattractant activity
and can induce PMN activation and
degredation [6 LTB4 induces
neutrophil adherence to endothelial
cells, promotes chemotaxis, stimulates

the generation and release of oxidants,
and increases 5-LO activation in
neutrophils, resulting in enhanced
LTB4 synthesis [7,8].LTB4
concentrations are enhanced in
bronchoalveolarlage (BAL) fluid and
chronic obstructive pulmonary disease
(COPD) patients [9].LTB4 and its
metabolites, due to a “priming” effect
on neutrophils, plays an important
role  in the development two
inflammation mediators of
polymorphonuclear-neutrophils -
(PMN-) induced lung injury[10].S.
pneumoniae inhibits the complement
pathway in several ways. As a gram-
positive bacterium, the pneumococcus
IS resistant to the bactericidal and lytic
activities of complement[11].
Pneumococcal surface protein A
(PspA) prevents the deposition of C3b
onto the surface of pneumococci [12]

Material and Methods:
Bacterial isolation

120 sputum and aspiration
specimems were collected from
pneumonia patients and streaked
directly on MacConky agar and blood
agar incubated at 37°C for 24 hr. The
large , pink, mucoid colonies were
selected and subcultured on another
MacConky agar to obtain isolated
colonies also B-hemolysis colony in
blood agar were selected.
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Identification of isolates:

The identification of the isolates
included morphological
characteristics and biochemical tests
which carried out depending on
Bergey’s Manual of Systematic
Bacteriology, 2nd edition (13).

Specimen's collection

Fifty five blood specimens from
pneumonia patients and 30 blood
specimens from healthy persons
(control) were collected; 2ml of blood
were added to sterilized containers
then centrifuged at 3000 r.p.m for 10
minutes to obtain serum.

Leukotriene B4 (LTB4) assay write
kit name, company ,country were
used to masseur  LTB4 levels in
patients and control by ELISA
technique

1. A volume of 100uL of EIA buffer
was added to Non-specific binding
wells and 50ML of EIA buffer was
added to Standard wells.

2. A volume of 50uL of standard was
added started from S8to S1.

3.A volume of 50uL of sample was
added per well ( 2 dilution
1/10,1/200).

4. A volume of 50uL of Leukotriene
B4 Ach E tracer was added to each
well except Total activity (TA) and
black (BIk) wells.

5.A volume of 50uL of Leukotriene
B4 EIA Antiserum was added to
each well except (TA),Non-specific
binding(NSB) and Blank wells

6. Incubation the plate overnight at 4
C® and cover each plate with plastic
film.

7. wiped the bottom of the plate with a
clean tissue to remove fingerprints,
dirt, etc.

8.Removed the plate cover bening
careful to keep Ellman's Reagent
from splashing on the cover.

9.Read the plate at a wavelength
between  405-420 nm.  The
absorbance may be checked
periodically unital the Standard
wells have a minimum of 0.3
A.(blank subtr acted). The plate
should be read when the absorbance
of the Bo wells in the range of 0.3-
1.0 AU (blank subtracted) ,If the
absorbance of the wells exceeds 1.5,
wash the plate, add fresh Ellman's
Reagent and let it develop again.

Statistical analysis

The Statistical Analysis System-
SAS (2010) was used to effect of
different factors in study parameters.
Chi-square test was used to significant
compare between percentage &Least
significant difference —LSD test was
used to significant compare between
means in this study.
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Results and discussion:
Isolation of Bacteria

From 120 sputum specimen
collected from pneumonia patients
the genus Klebsiella  Formed
28(23.3%) isolates identified as K.
pneumoniae while  the genus

Streptococcus  Formed 26(21.6 %)
isolates identified as S.pneumoniae,
However 55% out of all specimens
represented other bacteria and fungi
which identified as : E.coli
Pseudomonas sp, Moraxella
catrrhalis,  S.aureus,  S.pyogens,
moniliaas, as shown in figure 1.

H K.pneumonia

Figure (1): percentages of bacterial isolates

In pneumonia patients previous
studies, Klebsiella spp. formed
54.16% of total clinical isolates while
79.12% was identified as K.
pneumonia [14]. neumoniae was
clearly the most common causative
agent detected, found in 18 of
34children (53 %) with alveolar
pneumonia [15].S. aureus has been
detected only in 1 % of children with
pneumonia in the developed countries
[16].In a prospective study of 559
patients hospitalized with pneumonia,

patients with a  gram-negative
bacterial etiology had a significantly
higher mortality than those without
gram negative bacteria (32% vs 9%)
[17]

History of Patients:

eFrom blood 55 specimens were
collected from pneumonia patients,
41 specimenc  collected  from
patients suffering with acute
pneumonia infection (74.55%)
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while 14 ( 25.45%) specimen
collected from patients suffering
with chronic pneumonia infection,
as shown in figure 2, the percentage
of acute pneumonia infection was
more than chronic infection in this
study with statistical significant
difference (P< 0.05). because of
most bacterial causative agent of
pneumonia are extracellular that
cause acute infection , and most

chronic  infection caused by
intracellular agent. Thus, acute
pneumonia patients  more than

chronic patients .

Acute  respiratory infections
(ARIs) are the most common causes
of both illness and mortality in
children under five years , who
average three to six episodes of ARIs
annually regardless of where they live
or what their economic situation
is[18]Compared 134 patients with
Acute respiratory distress
syndrome(ARDs) with 744 patients
with  chronic respiratory distress
syndrome (COPDs) and found that
non  fermenting,  gram-negative
bacteria caused significantly more
cases of pneumonia among patients
with ARDS[19].

%

Chronic

Type

Figure (2): Percentage distrbution of specimen types according to types of disease

Leukotriene B4 (LTB4) Level:

The mean + SE serum LTB4
concentration in patients groups was
generally higher than control groups

(36.00 + 3.82, 25.96 + 4.44 pg/ml),
respectively  with statistical
significant differences (P < 0.05) as
shown in figure 3. In 12 patients who
agreed to participate further in the
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study the tests were repeated after 2
months when in a stable condition and
LTB4 levels were found to decrease
further from 10.6 pg/ml to 8.5 pg/ml
(p<0.005) [20]. Patients  with
exacerbations of chronic obstructive
pulmonary distress (COPD) have
increased concentrations of LTB4 in
the exhaled condensate which return

to normal during the recovery period.
[21].and may be released from
macrophages and epithelial cells as
well as from activated
neutrophils[22]. The increase in LTB4
may contribute to the increase in
neutrophil influx  during an
Mexacerbation[24].

LTB4
pg/ml

Patients

Control

Figure 3 :LTB4 level in pneumonia patients and control

LTB4 levels are increased in the
sputum of patients with bacterial
exacerbations of COPD and fall
rapidly after antibiotic treatment.( 23).
In another study, which included
larger numbers of patients with
exacerbations of COPD, the LTB4
level was increased but fell after
treatment and remained stable for 56
days[24].Serum levels of LTB4 were
determined in 100 patients on
admission and for five consecutive

days (daily). Twenty healthy
volunteers served as control. Thirty
patients developed PC (pneumonia,
respiratory failure, acute lung injury
(ALI), ARDS and pulmonary
embolism) and 70 had no PC (@PC).
LTB4-levels in the PC-group (127.8
pg/mL) were significantly higher
compared to the @PC-group on
admission (95.6 pg/mL) or control-
group (58.4 pg/mL). LTB4 contiously
declined to basal levels from day 1 to
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5 without differences between the
groups.LTB4 was not influenced by
overall or chest injury severity, age,
gender or massive transfusion.
Patients with PC received mechanical
ventilation for a significantly longer
period of time, and had prolonged
intensive care wunit and overall
hospital stay[25]
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Evaluation antimicrobial activity of Annona muricata
against bacteria

Majid S. Jabir *, Zainab J. Taqi? Ahmed J. Jasim®, Ali H. Saadoon®, Buthena A.
Hassoon®, Raghad KH. Maieh®

University of technology/ School of Applied science/ Department of biotechnology

Abstract: Annona muricata have been used as traditional medicine for chemoprevention and treatment
of chronic inflammatory diseases although the evidence supporting their functions is still poor. The
present study was carried out to investigation of chemical composition as well evaluate antimicrobial
activities from Annona muricata peel. Methanol 80% extract of Annona muricatapeel was tested for
antimicrobial activity against Gram positive and Gram negative bacterial strains. The results showed that
the extract has a significant antimicrobial activity; it inhibited significantly the growth of Staphylococcus
aureus, Streptococcus pyogenes, E coli, and Serratiamarcescens suggesting that it can be used in the
treatment of bacterial infections, and it showed no effect on the other bacterial strain Pseudomonas
areuginosa. Phytochemical analysis of the extract showed the presence of Carbohydrates, Terpenes,
Tannins and Flavonoids. These results of this study may help to discover new chemical classes of natural
antimicrobial antioxidant substances.

Key words: Annona muricata, Antimicrobial, Antioxidant, Peel extract.
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Introduction

Medical plants are the oldest
known healthcare agent. Their
importance is still growing although
it wvaries depending on the
ethnological, medical and historical
background of each place. It's
important for biological research
such as pharmacological and drug
development, not only when plant
constituents are used directly as
therapeutic agents, but also when
they are used as basic materials for
the synthesis of drugs or as a models
for pharmacologically active
compounds (1). Annonaceae family
is one of the large families showing
so many characteristic features such
as antitumor, antioxidant and
antimicrobial activities. The
previous studies on Annona species
demonstrated that this family is a
potent source of a wide variety of
secondary metabolites belonging to
several categories (2). The effect of
organic component of  aqueous
extracts studied from the defatted
seeds of Annona squamosa on
different tumors cell lines and
reported that the two extracts from
A.  squamosa seeds induced
apoptotic features like formation of
apoptotic bodies, DNA
fragmentation and phosphotidyl
serine externalization by Annexin-V
staining in MCF-7 breast carcinoma
and K-562 erythroleukemic cells
(3). Previous  studies  have
demonstrated that the leaf, bark,
root, stem, and fruit seed extracts of

Annona muricata are anti-bacterial
(4), antifungal (5) and anti-malarial
(6). Annona muricata leaves extract
were also found to possess
antioxidant (7) and molluscicidal
properties (8). Recently, it has also
been reported to exhibit anti-
inflammatory (9) and analgesic
effects (10). Annonaceous
acetogenins, from Annona muricata
were found to be a promising new
anti-tumor and anticancer agent in
numerous in vitro studies (11).
These acetogenins demonstrated to
be selectively toxic against various
types of the cancerous cells without
harming healthy cells (12).

Hence, the present study has been
undertaken to investigate the
antimicrobial and  antioxidant
activity of the peel of Annona
muricata using in different In-vitro
and In-vivo model.

Materials and methods
Preparation of Annona muricata
peel

Extract

Annona muricata peels were
collected in Irag during January and
February  2015. The peels were
cleaned before dried at room
temperature. Dried peels were
ground into powder form. 300gm of
dried powder of plant was then
subjected to extraction with 80%
ethanol (300ml) by using a soxhlet
apparatus. The crude extract
obtained was concentrated using
rotary evaporator under reduced
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pressure and dissolved in 1%
acetone in to different concentration
(50, 100, 250 mg/kg) (13).

Antimicrobial activity
Microorganisms

The  test  microorganisms
included the following Gram-
positive bacteria: Staphylococcus
aureus and Streptococcus pyogenes.
Gram-negative bacteria: Escherichia
coli, Serratia marcescens, and
Pseudomonas areuginosa. These
micro-organisms were diagnosed in
Department  of  biotechnology,
university of Technology.

Disc-diffusion assay

Antimicrobial activity test was
done according to the protocol
described by (14) with slight
modification. Briefly, a loopful of
the microorganisms working stocks
was enriched on a tube containing
20 ml of Mueller-Hinton broth
(LAB,Cat.No. lab 39. UK) for
bacteria. Then incubated at 37 °C
for (18-24) h. The overnight cultures
were used for the antimicrobial
activity of the Annona muricata peel
extract which is used in this study
and the optical density was adjusted
at 0.5 McFarland turbidity standards
with a DENSIMAT (Biomérieux)
which are used as a reference to
adjust the turbidity of the number
of bacteria will be within a given
range to standardize microbial
testing. The inoculum of the
respective bacteria streaked on to

Mueller-Hinton MH agar
(Sigma,Cat.No. 70191. USA) plates
using a sterile swab. Sterile filter
discs (diameter 6 mm) (Whatman
Paper No. 1Cat.No. Q/FML61-
2004, England) were impregnated
with Annona muricata peel extract
in different concentration (62.5, 125,
250, and 500 mg/ml) placed on the
appropriate agar medium
(LAB,Cat.No. lab 108170. UK),
D.W. (20 pl/disc) were used as
negative reference standards to
determine the sensitivity of one
strain/isolate in each microbial
species tested. The antimicrobial
activity was determined by using
Mueller—-Hinton agar plates as
described by (15). After incubation
at 37 °C for (18-24) h, the diameter
of the inhibition zone was measured
(16). The diameter of the zones of
inhibition around each of the discs
was taken as measure of the
antimicrobial activity. Each
experiment was carried out in
triplicate and the mean diameter of
the inhibition zone was recorded.

Bacterial cultures

E. coli and S. aureus were
cultured in LB broth (Invitrogen.
Cat. N0.12780-052, USA) to mid-
log phase (OD 0.4-0.6) immediately
prior to use. The bacteria were then
centrifuged at 3500 rpm for 15
minutes at 4°C, the pellet was
washed twice in sterile Phosphate
buffer saline and then resuspended
in the same Pen Strep -free media as
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the cells being infected to a
concentration of approximately 1x
10°cfu/pl=(0D600/0.4)*1.8mI(17).

In-vivo model experiment

Mice were maintained
according to Institutional and
National (UK Home Office)
guidelines. C57/BL6 mice were
obtained from Harlan UK. Male
C57/BL6 mice aged (7-9) weeks,
(20-24 g) weight were used in this
study. Mice were randomly divided
into to 3 groups (3 mice per group).
The control groups were injected
intraperitoneally with sterile PBS.
Experimental groups were injected
intraperitoneally ~ with E.coli,
Staphylococcus aureus (10° CFU)
alone or with Annona muricata peel
extract 3mg/kg. Seven hrs after
infection, mice were sacrificed and
peritoneal  fluid collected for
analysis as indicated (18).

Antimicrobial activity of Annona
muricata in liquid media

We studied the effect of Annona
muricata peel extract on bacterial
growth in liquid media in the
presence and absence of Annona
muricata peel extract at different
concentration (250, 500mg/ml). E.
coli and S.aureus were cultured in
nutrient broth (HIMEDIA.
Cat.N0.M002-500G, India), for 24
hr. 10ul from bacterial strains were
taken from nutrient broth each 3 hr.
at (0, 3, 6, 9, and 12 hr) were
cultured on nutrient agar (LAB, Cat.

No. LAB8, UK) plates. The plates
containing the test microorganisms
were incubated at 37°C For 24 hr.
then we counted CFU/ml (17).

Enzymatic antioxidant assay
Estimation of catalase activity

The procedure described by
manufacture  (Gentaur, Cat.No.
ECAT-100, Belgium). Briefly,
Prepare the sample of Annona
muricata peel extract in different
concentration (100, 200, 300, 400,
and 500pg/ml). Transfer 10ul from
each concentration and 10ul from
positive control and 10ul from
sample blank into 96 well plate.
Then add 90ul of the 50uM
substrate to these wells to initiate
the catalase reaction. Incubate for 30
min at room temperature. Add 100ul
detection reagent and reading the
optical density at 570 nm. The
change in color is directly
proportional to the catalase activity
in the sample.

Statistical analysis

Values are expressed as the
mean = SD. Two-tailed unpaired
Student’s t-test, and ANOVA-One
way were used to compare means.
Analyses were processed using
GraphPad Prism software for
Windows (version 5.0, GraphPad
Software, Inc., San Diego, CA) (17,
18).
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Results and discussion

The chemical composition of
Annona muricata peel extract was
investigated by using Evans
protocol (19). The results showed
presence of different chemicals such
as Alkaloid, Saponins, tannins,

flavonoids, triterpenes, and steroid.
Our results agree with results of (20,
21), their results shows that the
chemical composition of Annona
muricata peel extract are Alkaloid,
Saponins,  tannins,  flavonoids,
triterpenes, and steroid.

Tablel: Chemicals composition of Annona muricata peels extract.

Chemicals
- Reagents Results
composition
Alkaloids Mayer's Reagent White precipitate
Saponins White precipitate

Flavonoids Equal value of 50% KOH+ 50% Ethanol Yellow precipitate

Turbines Chloroform + Acetic acid + Sulfuric acid Brown ring

Steroids Chloroform + Acetic acid + Sulfuric acid Deep Blue ring

The peel extract was screened
for antibacterial activity against
Gram's positive bacteria
Staphylococcus aureus, and
Streptococcus pyogenes. The peel
extract  showed antimicrobial
activity against these bacteria in
different concentration (Figurel).
The same results demonstrated
against Gram negative bacteria E.

coli, and S. marcescens. While, the
peel extract showed no
antimicrobial activity against P.
areuginosa (Figure 2). Neither 250
mg/ml nor 500mg/ml of Annona
muricata peel extract had a
significant effect on the growth of E.
coli and S. aureus in culture broth
(Figure 3).
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Figure: 1. Antimicrobial activity of Annona muricata peels extract against Gram
positive bacteria. C= Control (D.W.), 1= 62.5mg/ml, 2=125mg/ml, 3=250mg/ml,
4=500mg/ml of peel extract. Asterisks indicate statistically different from control
(D.W). Columns are mean of triplicate determination; error bar are SEM. ~ P
<0.05, P<0.01, " P<0.001.
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Figure: 2. Antimicrobial activity of Annona muricata peels extract against Gram
negative bacteria. C= Control (D.W.), 1= 62.5mg/ml, 2=125mg/ml, 3=250mg/ml,
4=500mg/ml of peel extract. Asterisks indicate statistically different from control
(D.W). Columns are mean of triplicate determination; error bar are SEM. ~ P
<0.05, P<0.01, " P<0.001.
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Figure3: Effect of Annona muricata peels extract on bacterial growth. Asterisks
indicate statistically different from bacterial broth without peel extract. ~ P <0.05,
" P<0.01, " P<0.001.
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Next, we tested the effect of
Annona muricata peel extract in an
In-vivo model of E.coli, and S.
aureus infection in mice. Animals
were infected with the microbes
intraperitoneally for 7 hrs, then mice
were sacrificed and peritoneal fluid

800 -
600 4 I
=

* 7 P=0.0194
= 400- *
&} T

200 -

0 1
P.B.S. E.coli
Extract

CFU = 10°

collected for analysis as indicated.
We measured the numbers of viable
bacteria  recovered from the
peritoneal cavity following infection
(Figure 4). This showed that the peel
extract reduced the numbers of
bacteria.

800+
600+
1 P=0.0155
400+ %
- -
200+
0 T T T
P.B.S. Staphylococcus aureus
Extract

Figure 4: Annona muricata peel extract contributes to bacterial killing In-vivo
bacterial infection. Bacterial colonies count per ml of recovered fluid from the
peritoneal cavity with treatment as shown. Asterisks indicate statistically different
from bacterial infection without peel extract. Columns are mean of triplicate
determination; error bar are SEM. ~ P <0.05.

In this study, we used several
concentrations ranging from 100-
500 pg/ml of the Annona muricata
peel extract were tested for their
antioxidant activity in vitro model.
It was observed that free radicals
were scavenged by the test
components in the concentration
manner (Figureb). Antioxidant was
measured the activity of catalase.
The enzyme extract was added to

the reaction mixture containing
H,0, and phosphate buffer (pH 7.0)
and the OD change was measured at
570 nm. The activity of the catalase
enzyme is expressed in the terms of
u mole of H,O, consumed/ min/ pg
protein (22). Our results agree with
the results of (23). Enzymic
antioxidants play an important role
in cellular defense against reactive
oxygen species (ROS) (24).
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Figure 5: Level of antioxidant of catalase enzyme in peel extract of Annona
muricata. Asterisks indicate statistically different from positive control without
peel extract. Columns are mean of triplicate determination; error bar are SEM.

“ P <0.05. P<0.01.

Antibacterial effects of aqueous
and ethanolic extracts of Annona
muricata were examined against
Gram positive and negative bacteria
such as S. aureus, V. cholerae and
E. coli. The results demonstrated
that the bioactivity of water-based
soursop extracts against S. aureus
and V. cholerae may be related to
the chemical structure of the active
substances. In an investigation of
the bactericidal properties of eight
species of annonaceae, it was
confirmed the ability of
trachylobanoic acid to inhibit S.
aureus. Annonaceae contain other
bioactive substances, including a
range of acetogenins with a wide
spectrum of action, including

antibiotic  effects.  Structurally,
Annonaceous acetogenins are series
of C-35/C-37 natural products
derived from C-32/C-34 fatty acids
and combined with a 2-propanol
unit (25). Annona muricata extract
of leaves exhibited a broad spectrum
of activity against a panel of
bacteria such as B. subtilis, S.
aureus, K. pneumonia, and P.
vulgaris which are responsible for
common bacterial diseases like
pneumonia, diarrhoea, UTIs and
skin infections (26).

Finally, from our results it can
be concluded that Annona muricata
peel extract plays an important role
as antimicrobial and antioxidant
activity due to the presence of
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bioactive chemical compounds such
as flavonoids, triterpenes, and
others. Our results suggest that the
peel extract could serve as potential
source of bioactive compounds.
Further research is needed in which
the extract could possibly be
exploited for pharmaceutical use.
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Abstract: The present study was designed to focus on some haematological and biochemical changes
accompanied pregnancy. The sample included 120 women who were attending Al-Batool hospital for
Gynecology and Children in Baqubah city during the period from September 2014 to May 2015. Women
divided into two groups: Pregnant women include 60 pregnant women with apparently healthy
pregnancy; their ages range between 17-37 years, Age Mean of them was 26.95 years. Non-pregnant
women include 60 women their ages range between 17-37 years. Age Mean of them was 27.13 years, and
they considered as control group. The haematological parameters studied were included (total WBC,
neutrophils, monocytes, lymphocytes, RBC, Hb, PCV and platelets). The biochemical parameters studied
were (ALT, AST, ALP, total bilirubin, BUN, creatinine and glucose). The results showed the following
features: A significant(P<0.001) increase in the levels of (WBC count, neutrophils and monocytes
percentage) in the plasma of pregnant women as compared with control group, also significant (P<0.001)
decrease in the levels of (lymphocytes, Hb, PCV and platelets count) in the plasma of pregnant women as
compared with control group, moreover significant (P<0.05) decrease in the levels of RBC count in
plasma of pregnant women as compared with control group, moreover no significant (P>0.05) in the
levels of (ALT, AST and total bilirubin) in the serum of pregnant women as compared with control group,
addition to significant (P<0.001) increase in the levels of ALP in the serum of pregnant women as
compared with control group, finally significant (P<0.001) decrease in the levels of glucose, BUN and
creatinine in the serum of pregnant women as compared with control group.

Key word: Pregnancy, WBC, RBC, ALT, ALP, Urea.
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Introduction

Pregnancy is the state of a
female after conception until the
birth of the baby (1). Normal
pregnancy is characterized by
profound changes in almost every
organ and system to accommodate
the demands of fetoplacental unit
(2). Pregnancy is one of the most
important periods in human life with
hormonal, immunological, vascular,
metabolic and psychological
changes (3). Pregnancy induces
several physiological adaptations to
meet the needs of the developing
fetus and the health requirements of
the mother (Jiang et al. , 2012).
With 50% of its genetic material
derived from its father, successful
pregnancy has been considered a
biologic example of semiallogeneic
graft acceptance, in which the
semiallogeneic fetus is protected
from immune attack from the
mother (4), therefore pregnancy
represent a unique immunological
period for the mother (5). The
hematological  profile of an
individual to a large extent reflects
their general health (6). However,
many hematologic problems
develop in pregnancy or can be
triggered by the pregnant state.
Normal physiologic changes during
pregnancy can alter hematologic
indices during pregnancy and make
recognition of pathologic states
difficult. These conditions are a
significant source of morbidity and
mortality during pregnancy that has

implications for both the mother and
the fetus (7). The alanine
aminotransferase (ALT) is an
enzyme that catalyzes the transfer of
amino groups to form the hepatic
metabolite  oxaloacetate. It is
composed of 496 amino acids,
which are encoded by a gene located
in the long arm of chromosome 8
(8). ALT is found primarily in the
liver and kidney with lesser amount
in the heart and skeletal muscles (9).
Therefore ALT is more specific for
hepatic injury because it is present
mainly in the cytosol of the liver
cells and in low concentration in
other tissues (10). In the case of
hepatocellular injury or death,
release of ALT from damaged liver
cells increases measured ALT
activity in the serum (8). Aspartate
aminotransferase  (AST) is an
enzyme found in very high
concentrations within highly
metabolic tissue, such as the liver
cells, heart muscle, skeletal muscle
cells, and to a lesser degree in the
kidney, pancreas, and RBCs (11).
When body tissue or an organ such
as the liver or heart is diseased or
damaged, additional AST is released
into the bloodstream, causing levels
of the enzyme to rise. Therefore, the
amount of AST and in the blood is
directly related to the extent of the
tissue damage. After severe damage,
AST levels rise 10 to 20 times larger
than normal  (12).  Alkaline
phosphatase (ALP) is present in
many tissues of the body with
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particularly high levels in the liver,
bone, placenta, intestine and kidney.
These are referred to as isoenzymes.
The precise metabolic function of
the enzyme is still unknown, but
some suggestions made is that it
participates in the calcification
process in bone synthesis, and is
involved in the transfer of glucose
and fatty acids across the cell
membrane (13). Bilirubin is the end
product of hem breakdown. About
80% of bilirubin originates from
degradation of erythrocyte
hemoglobin in the
reticuloendothelial ~ system; the
remaining 20% comes from
inefficient erythropoiesis in bone
marrow and degradation of other
heme proteins. Water insoluble,
unconjugated  bilirubin  (UCB)
bound to albumin is transported to
the liver where it is removed from
the plasma (14). Renal function can
be evaluated by the determination of
urea, creatinine and uric acid levels
in serum/plasma (15). Urea is
synthesized in the liver, primarily as
a by-product of the deamination of
amino acids. It’s elimination in the
urine Represents the major route for
nitrogen excretion (16). Creatinine
is the breakdown product of creatine
phosphate released from skeletal
muscle. The daily production of
creatine, and subsequently
creatinine depends on muscle mass.
Creatinine as blood urea nitrogen
(BUN), is excreted entirely by the
kidneys and therefore is directly

proportional to renal excretory
function, thus with normal renal
excretory function, The serum
creatinine level remain constant and
normal (11). Glucose is the major
energy source for both fetus and
placenta. Fetal glucose production is
minimal; therefore, it is entirely
dependent upon placental supply of
glucose  from the  maternal
circulation. Glucose crosses the
placenta by facilitated diffusion. Net
glucose transfer is therefore highly
dependent on maternal-fetal
concentration gradients. Placental
glucose uptake increases with
advancing gestation (17).

The aims of the present study
were to estimate changes in some
haematological and biochemical
indicators in apparently healthy
pregnant women compared with
apparently healthy non-pregnant
women (control).

Materials and Methods

The study included 120 women
were divided into two groups: First
group included 60 pregnant women
with apparently healthy pregnancy;
their age range (17-37) years with
mean age 26.95+5.58 years. Second
group included 60 non-pregnant
women, their age range (17-37)
years with mean age 27.13+ 6.14
years, and they considered as
control group. Samples were
collected from those individuals
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only if they were not having a
history of a chronic or acute illness.

From each woman, 5 ml of
venous blood was collected from a
suitable vein. Blood sample divided
into two parts, 2 ml of fresh blood
was put in sterile tube contains
ethylene diamine tetra acetic acid
(EDTA) to estimate the
haematological parameters, and 3ml
was transferred to sterile plain gel
tube and let to clot and then
centrifuged at 5000 r.p.m. for 10
minutes at room temperature to
separate the serum and estimate the
biochemical parameters. The
haematological parameters (total
WBC count, neutrophils,
monocytes, lymphocytes, RBC, Hb,
PCV and platelets) were makes with
automated method by ABX Pentra
DX 120 (Horiba Company) as an
automatic  laboratory  analysis
system. This automotive test system
characterized by speed and
exactness, whereas it can estimate
blood cells numbers as electric
pulses. Biochemical tests (ALT,

AST, ALP, total bilirubin, BUN,
creatinine and glucose) were makes
with automated method by COBAS
INTEGRA 400 plus system as an
automatic  laboratory  analysis
system by using commercial test
kits (COBAS INTEGRA systems).

Statistical Analysis

Data Analysis was computer
aided. Statistical analysis was done
using SPSS (Statistical Package of
Social Science) version 20 computer
software. Frequency distribution and
percentage for selected variable
were done. The independent t-test
was used and P-Value (less than
0.05, 0.001) was considered as the
level of significance (18).

Results

Table (1) shows that there were
no significant (p > 0.05) differences
in the mean age between the studied
groups. The mean age of pregnant
women was 26.95+5.58 years
compared with the mean age of non-
pregnant women (control) was
27.13+ 6.14 years.

Table (1): The mean of ages in pregnant and control groups (mean £ SD).

Age (Years)
Studied Groups | No. P-Value
Range Mean + SD
Pregnant women | 60 17-37 26.95 + 5.58
>0.05
Control 60 17-37 27.13+6.14
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Haematological parameters for
both pregnant women and control
group are shown in table (2). There
was significant (p<0.001) increase
in the mean value of (WBC,
neutrophils and monocytes) in
pregnant women (7.43x1.61 X
10%/L, 69.82+5.44 % and 5.82+1.49
% respectively) when compared
with the mean of control group
(6.13+1.04 X 10%L, 59.33+5.90 %
and 4.99+0.93 % respectively). Also
table (2) shows a significant
(p<0.001) decrease in the mean of
(lymphocytes, Hb, PCV and

platelets) in  pregnant women
(20.70£4.83 % , 11.57+1.32 gm/dl ,
36.32+£3.60 % and 229.23+59.60
x10%/L respectively) when compared
with the mean of control group
(30.9545.19 % , 12.97+0.96 gm/dl ,
40.52+2.94 % and 273.43+49.94
x10%L respectively). Furthermore
there were a significant (p<0.05)
decrease in the mean of RBC in
pregnant women (4.41+0.39
x10%/L) when compared with the
mean of control group (4.97+0.41
x10%/L).

Table (2): Haematological parameters in Pregnant and control groups(mean £SD).

Parameter Pregnant Control P-value
(mean £ SD) (mean £ SD)
WBC (X 10%/L) 7.43+1.61 6.13+1.04 <0.001
Neutrophils (%) 69.82+5.44 59.33+5.90 <0.001
Monocytes (%) 5.82+1.49 4.99+0.93 <0.001
Lymphocytes (%0) 20.70+4.83 30.95+5.19 <0.001
RBC x10™/L 4.41+0.39 4.97+0.41 <0.05
Hb(gm/dl) 11.57+1.32 12.97+0.96 <0.001
PCV % 36.32+3.60 40.52+2.94 <0.001
Platelets (X 109/L) 229.23+59.60 273.43+49.94 <0.001

The biochemical

parameters for

both pregnant women and control
groups are shown in table (3). There
were  non-significant  (p>0.05)
differences in the mean value of

serum ALT, AST activity and total
bilirubin levels in pregnant women
(13.02+14.51 U/L, 16.98+9.47 U/L
and 5.98+3.26 umol/L respectively)
when compared with the mean value
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of control group (13.82+7.64 UJL,
15.95+5.47 U/L and 6.23£3.06
umol/L respectively). Also table (3)
explained a significant (p<0.001)
increase in the mean value of ALP
in pregnant women (154.12+57.11
U/L) when compared with the mean
value of control group (62.92+15.31
U/L). Moreover there is a significant
(p<0.001) decrease in the mean

value of serum BUN, creatinine and
glucose levels in pregnant women
(2.32£0.78 mmol/L , 42.07£9.96
mmol/L and 4.55+0.68 mmol/L
respectively) when compared with
the mean value of control group
(3.47£0.97 mmol/L, 52.97+11.14
mmol/L and 4.93+£0.52 mmol/L
respectively).

Table (3): Biochemical parameters in pregnant women and control groups

(meanzSD).
Parameter (r:(:aeglagtD) (mgz:timSID) P-value
ALT (U/L) 13.02+14.51 13.82+7.64 > 0.05
AST (U/L) 16.98+9.47 15.95+5.47 > 0.05
ALP (U/L) 154.12+57.11 62.92+15.31 <0.001
TOt(e:l'I:l'li/rL“)bi” 5.983.26 6.23+3.06 >0.05
BUN (mmol/L) 2.32+0.78 3.47+0.97 <0.001
Creatinine (mmol/L) 42.07+9.96 52.97+11.14 <0.001
Glucose (mmol/L) 4.55+0.68 4.93+0.52 <0.001

neutrophils,

Discussion

White blood cells count is used

as a clinical marker
immune function, the increase in
total WBC was due to an increase in
circulating
granulocytes,
monocytes (19). Alteration in total
and differential count of leucocytes,
which may indicate

number of

innate

and

the

physiological compensation of the
body’s defense mechanism through
nonspecific immunity, exerted by
neutrophils the migratory
phagocytes and other leukocytes
like monocytes and eosinophil in
different trimesters of pregnancy,
this alteration in innate immunity
represent a tries to compensate at
least partly, the weakened specific
immunity of the mother’s body (20).
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Increase WBC  (Leucocytosis)
occurring during pregnancy in spite
of hemodilution is due to the
physiologic stress induced by the
pregnant state and because increased
inflammatory ~ response  during
normal pregnancy, which can be as
a consequence of selective immune
tolerance, immunosuppression and
immunomodulation of fetus (21).
The stress probably stimulate the
release of certain factors called
leucocytosis inducing factor (LIF)
and colony stimulating factors
(CSF) which are known to increase
haemopoietic activities and blood
cells mobilization into circulation
(22). Monocytes arise  from
precursors in the bone marrow and
comprise about 5-10% of the
circulating blood leukocytes. They
circulate in the blood for a few days
before migrating into tissues to
become macrophages or dendritic
cells. They have important functions
in homeostasis, tissue repair, and
inflammation. Not only count of
monocytes increase but monocytes
are functionally changed in pregnant
women (19).

Neutrophils are the major type
of leucocytes on differential counts.
This is likely due to impaired
neutrophilic apoptosis in pregnancy.
The neutrophil cytoplasm shows
toxic granulation, neutrophil
chemotaxis and phagocytic activity
are depressed, especially due to
inhibitory factors present in the
serum of a pregnant female (23). In

the advanced stage of gestation,
there is an endogenous adrenaline
release which induces the greater
mobilization of neutrophils in the
circulation resulting in an increase
in total leucocyte count (24).
Leukocyte and neutrophil count
increased significantly on day 1 but
start decreasing until fifth day
postpartum when the value returns
back to normal (21).This important
finding should always be kept in
mind to avoid the unnecessary use
of antibiotic in the postpartum
period.

Decrease in lymphocytes can be
illustrated through that, it has been
reported  that  stimulated by
oestrogen the adrenal cortex
produces increasing levels of total
and free plasma cortisol and other
corticosteroids from 12 weeks to
term. It decreased the circulating
lymphocyte count, size of lymph
node and thymus by inhibiting
lymphocyte mitotic activity (20,25).
Decrease in lymphocytes percentage
and increase of WBC, neutrophils
and monocytes in pregnant women
in this study are in agreement with
(2,6,20).

Nutritional deficiencies,
metabolic disorder and changes
during gestation can be detected by
analysis and monitoring of blood
and other body fluids (26). Blood
volume begins to increase as early
as 6 weeks of gestation and
increases to more than 50% of the
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prepregnant state. The change in
plasma volume during pregnancy is
attributed to increased plasma renin
activity and  reduced atrial
natriuretic peptide levels (26).

Changes in RBC, Hb and PCV
during pregnancy can explanation as
rise in plasma volume more as
compared to increase in the red cell
mass, plasma volume increases
25%-80% between the sixth and
twenty-fourth week of gestation.
However, the increase in RBC mass
has been found to be approximately
30% between the twelfth and thirty-
sixth week of gestation when iron
and folate are supplemented (27).
Hemoglobin  (Hb), hematocrit
(HCT) will reflect a normal
physiologic anemia of pregnancy.
The HCT will appear to fall as the
volume increases more than the
packed cell count (PCV). Increase in
RBC mass due to erythropoietin
concentration that increased during
pregnancy, this increased probably
derived from placental prolactin
(28). Erythropoietin effect bone
marrow becomes increasingly active
and produces extra red blood cells to
go with the excess fluid volume
(29). The net result being a dip in
hemoglobin concentration  Thus,
there is *“physiologic anemia of
pregnancy”.  The decline in
hemoglobin is typically by 1-2 g/dL
by the late second trimester and
stabilizes thereafter in the third
trimester. Women who take iron
supplements have less pronounced

changes in hemoglobin, as they
increase their red cell mass in a
more proportionate manner than
those not on hematinic supplements
(23).  Furthermore  progressive
decline in Hb concentration may be
due to an increased demand for iron
as pregnancy progresses. More iron
is required to meet the expansion of
maternal Hb mass and the needs of
fetal growth (27).

The haematocrit value (the
percentage of red blood cells
relative to plasma volume) in non-
pregnant women ranges from 38 to
45%. However, in pregnant women
because of hemodilution normal
values can be much lower, e.g. 34%
in single and 30% in twin or
multiple pregnancy even with
normal stores of iron, folic acid and
vitamin B12. This lower range
simply reflects "the physiologic
hemodilution of pregnancy” and
does not indicate a decrease in
oxygen carrying capacity or true
anaemia (30). Similar results of
RBC, Hb and PCV were obtained by
(2,6,31)

Decrease in platelet count
during pregnancy due to
hemodilution and partly due to
increased platelet activation and
accelerated clearance. This is termed
as “‘gestational thrombocytopenia.”’
(23). Also increased consumption of
platelets as well as decreased life
span in  the uteroplacental
circulation has been suggested to be
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the explanation of the reduction in
the number of circulating platelets
during pregnancy (21). Similar
result of platelets was recorded by
(2,6).

Table (3) illustrated simple
decrease (no significantly) in ALT
activity in pregnant women. Also
this study illustrated simple increase
(no significantly) in AST activity in
pregnant women. Thus results in
this study indicated that during
pregnancy the liver enzymes (AST,
ALT) were not clinically affected.
This study is in line with other
studies, whereas (32) found no
significant different in ALT and
AST in all trimester of pregnancy
compared with non-pregnant
women. (33) recorded significantly
higher (P<0.05) in ALT activity
only in third trimester and no
significant difference in first and
second trimester, while serum AST
activity did not give significant
differences between pregnant and
non-pregnant women. (34) found
ALT and AST activity was slightly
but significantly increased in third
trimester compared to non-pregnant,
while no significant increase in ALT
and AST activity during first and
second trimester compared to non-
pregnant women.

Elevate ALP activity in the
serum in pregnancy are due to
placental ALP (heat stable ALP)
entering the maternal  blood
especially during the second and

third trimesters. Serum total alkaline
phosphatase (TALP) begins to rise
at the fourth (4th) month of
gestation. This elevation is a
reflection of placental ALP entering
the maternal blood, since human
trophoblastic cells are rich in ALP.
Measurement of serum ALP of
placental origin is, therefore, of
particular interest in the
investigation of placental
insufficiency. In addition ALP from
other sources other than placenta
such as liver and bone; with the
highest contribution coming from
the placenta (13). As gestation
progresses, the concentration of
PALP rises till term and this can be
caused by the detachment of ALP
from the membrane into the
maternal circulation. In normal
pregnant women it rises to a level 2-
3 times higher than that of non-
pregnant women and do possess a
long half-life (seven days
postpartum) (35).

Increase  ALP in normal
pregnant women associated with it
functions, it has a growth factor —
like effect on human fetus and
mouse embryo fibroblast, transfer of
maternal 1gG to fetus, destined for
the growth and development of the
fetus (36), and have an important
role in fetus musculature via transfer
of phosphate (26). So PALP is used
as useful indicator for placental
function. In  pregnant women,
decreased serum level of PALP may
be associated with delay uterine
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growth (9), premature rupture of
membrane and premature labour
(36). This study is in line with other
studies, that includes (9,33,34)
found significantly higher in ALP
activity in second and third trimester
pregnant women compared to non-
pregnant women.

Table (3) illustrated simple
decrease (no significantly) in total
bilirubin  in  pregnant women.
Pregnancy is characterized by
dynamic changes in multiple body
systems resulting in increased basal
oxygen consumption and in changes
in energy substrate use by different
organs including the feto-placental
unit. The human placenta influences
maternal homeostasis, it is rich in
mitochondria and when fully
developed it consumes about 1% of
the basal metabolic rate of the
pregnant woman (37).

A phenomenon called oxidative
stress is occurred when free radicals
and oxidants produced in excess, a
deleterious  process that can
seriously alter the cell membranes
and other structures such as
proteins, lipids, lipoproteins, and
deoxyribonucleic  acid  (DNA).
Biological free radicals are thus
highly unstable molecules that have
electrons available to react with
various organic substrates such as
lipids, proteins, DNA. The roles of
antioxidants are to neutralize the
excess of free radicals, to protect the
cells against their toxic effects and

to contribute to disease prevention
(38). Oxidative stress can cause
DNA damage, which in turn can
lead to aberrant gene expression and
apoptosis. For example, leukocyte
DNA damage was approximately
two times greater among third
trimester pregnant women than non-
pregnant control women. This
elevation in DNA damage among
pregnant women may arise from
increases  in  oxidative  stress
particularly as pregnancy advances

(4).

Thus, decrease in bilirubin due
to action of bilirubin as an
antioxidant and its role in remove
different free radicals that produced
by pregnancy. Bilirubin provides
potent protection against lipid
peroxidation. Therefore bilirubin
may be the most abundant
endogenous antioxidant in
mammalian  tissues (39). Also
hemodilution could at least partly be
responsible for the decrease in
bilirubin  concentration  because
albumin is the protein that transports
bilirubin (34). This study is in line
with other studies, whereas Hussein
(40) found similar result of our
study, (9) recorded significantly
lower (P<0.05) in total bilirubin
only in third trimester and no
significant difference in first and
second  trimester. (34) found
significantly lower in total bilirubin
in second and third trimester and no
significant  difference in  first
trimester, While Ahmed et al. (41)
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found significantly lower in total
bilirubin  in  pregnant women
compared to non-pregnant women.

The decrease in serum urea of
pregnant women although additional
nitrogen waste products consequent
to the enlarging uterus, placenta, and
fetus, might be due to hydration, a
rise in glomerular filtration rate
(GFR), increased anabolic rate and
demand of the developing foetus on
the protein of pregnant mothers
(42).

Creatinine is a  muscle
metabolite excreted by the kidney in
the urine. When formed, creatinine
diffuses passively into the blood
stream where it is removed by the
glomerular filtration action of the
kidney, thus the level of creatinine
in the bloodstream is reasonably
constant (11). The statistical
significant (p<0.001) decrease in the
levels of serum creatinine in
pregnant women may be due to
increase in GFR which occurs
during pregnancy. The increase in
GFR results in an increase in the
clearance rate of creatinine, while
results a decrease in creatinine level
in the serum (43). The increased
clearance is thought to be necessary
to handle the increased production
from placenta and fetus (44). So
most pregnant patients who have
serum creatinine at the upper limit
of normal, defined by laboratory
tests for non-pregnant individuals,
should be viewed with marked

suspicion of renal impairment.
Serum creatinine is probably the
most widely used indirect measure
of GFR and one of the means of
assessing kidney function. In several
renal failures, the plasma
concentration of creatinine is raised.
Creatinine is freely filtered, so the
serum creatinine levels depend on
the GFR (45), while GFR increases
in normal pregnancy, so the serum
concentration of creatinine
decreases.

This study is in line with other
studies, whereas (32) found
significant decrease in BUN and
creatinine in all trimester of
pregnancy compared with non-
pregnant women. (15) found
significant (p<0.05) decrease in the
levels of serum creatinine in all
trimester of pregnancy and they
observed progressive but not
significant (p>0.05) reduction in the
level of serum urea from the first to
the third trimester of pregnancy.

Changes in  carbohydrate
metabolism occur during pregnancy
to support the fetus and to prepare
maternal organs for delivery and
lactation. Although insulin
sensitivity deteriorates in normal
pregnancy, most women are able to
maintain ~ normoglycemia  (46).
Increased fasting blood glucose in
pregnant women could indicate
danger signs which pose a threat to
both the woman and the foetus since
glucose is an important substrate for
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metabolism. A high increase in
blood glucose during pregnancy
could lead to gestational diabetes
which is characterized by difficulty
during delivery, abnormal foetal
weight, adolescent obesity, and
neonatal hypoglycaemia (47).

During  pregnancy, insulin
resistance IS the natural
physiological state (48). This state
which appears to be due, in part, to
circulating levels of inflammatory
mediators (49). Also placental
lactogen (PL) promotes insulin
resistance. As gestation progresses
to term, the mother becomes
increasingly insulin resistant. The
purpose behind this phenomenon is
to limit maternal glucose uptake in
order to provide adequate substrates
for the growing fetus, as it requires
80% of its available energy to come
from glucose (50). On the other
hand the development of increasing
insulin resistance during pregnancy
iIs compensated for Dby a
simultaneous increase in insulin
secretion (51). Whereas in early
pregnancy, increasing oestrogen and
progesterone levels, which lead to
pancreatic B-cell hypertrophy and
insulin excretion (48).

Decreases in fasting glucose
concentration can be explained as a
result of increases in plasma volume
and facilitated transport of glucose
from mother to fetus (50). Also
decreased glucose reabsorption from
the renal tubules during pregnancy

may be playing a significant role in
the contribution to the fall in
glucose levels of maternal serum.
Furthermore an inverse relationship
between cortisol hormone and
plasma glucose level since cortisol
hormone is a stress hormone,
expected to be accompany by
increase metabolism with
consequence usage of glucose (52).
This result is in agreement with
(52), but not agreement with
(41,47).
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Effect of NB-UVB phototherapy on total protein, albumin
and globulins in sera of vitiligo patients
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Abstract: Vitiligo is a relatively common dermatologic finding observed since ancient times. The
cause of this disease is unclear yet. Narrow-band ultraviolet B (NB-UVB) is an emerging, promising
phototherapy for vitiligo. Total protein content of serum is made up of a large number of individual
proteins, and diagnostic information can be obtained by the evaluation of changes in the total serum
protein concentrations or in different protein fractions. Because the total proteins represent the sum of
albumin and globulins, it is more important to know which protein fraction is altered. A total of 48
patients with vitiligo and 47 control individuals were the participants of the present study. Vitiligo
patients received NB-UVB treatment for three days weekly. The concentration of serum protein, albumin
and globulin were measured for control group as well as vitiligo patients group before and after treatment.
Polyacrylamide gel electrophoresis technique was used to detect the changes in the protein profile
according to the gender. There were no significant differences in serum protein, albumin, globulin
concentration and [albumin] / [globulin] ratio between the control and vitiligo patients groups. While
when these parameters were measured to look out the effect of NB-UVB phototherapy treatment on
them, the results showed a significant differences in the concentration of total serum protein (p=0.002)
and albumin (p=0.027). Meanwhile no significant differences was observed in serum globulin
concentration and [albumin] / [globulin] ratio upon using this type of treatment. On the basis of current
study results, NB-UVB phototherapy seems to affect protein amount and profile. The most observed
effect was on albumin's level. The present study results support the role played by UV light in increasing
the oxidative stress in the blood by forming many types of cytotoxic free radicals.

Keywords: Vitiligo, NB-UVB treatment, protein, albumin, globulin.
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Introduction represents 50% of the normal

Total protein content of serum
is made up of a large number of
individual proteins, and diagnostic
information can be obtained by the
evaluation of changes in the total
serum protein concentrations or in
different protein fractions (1).

Because the total proteins
represent the sum of albumin and
globulins, it is more important to
know which protein fraction is
altered. Albumin is one of oldest
known proteins of plasma (2).
Normal concentration of albumin is
3.5-5.0 gm/dl, which makes it the
most abundant protein in plasma
with a wide variety of physiological
functions. Human albumin

individual’s plasma protein (3). Due
to its low molecular weight (67
kDa), albumin contributes to
osmotic pressure maintenance of
plasma, compared with other plasma
globulins (4), and also because of its
weak isoelectric point, this protein
has a global negative charge at
physiological pH (5). Its structure
allows it to bind and transport
diverse metabolites such as metal
ions, fatty acids, bilirubin, and drugs
(6). It acts as a free radical
scavenger and is able to bind toxic
substances (e.g. free fatty acids). A
large proportion of total serum
antioxidant  properties can be
attributed to albumin(7). Hundreds
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of serum proteins found in globulin
fraction including carrier proteins,
enzymes, complement, and
immunoglobulins. Many of them are
synthesized in the liver while the
immunoglobulins are synthesized by
plasma cells. Electrophoresis can
divide globulins into four groups al,
a2, B, and vy, depending on their
migratory pattern between the anode
and the cathode. Increases in the
globulin fraction usually result from
an increase in immunoglobulins, but
there can be an increase in other
proteins in pathologic states that
have characteristic electrophoretic
patterns (8).

Vitiligo is an  epidemic
dermatologic finding observed since
ancient times (9). It is an acquired
skin disorder, characterized by white
macula of variable shapes and sizes,
with a tendency to increase in size
with time(10). About 0.38%-2.9%
of the world population suffer from
this disease, and its distribution
changes depending to the region
studied (11,12). Several studies
concerned  with  the vitiligo
treatment consider narrow band
ultraviolet B (NB-UVB) as an active
and safe phototherapy for treatment
vitiligo (13-16).This was supported
by a previous study results in our
laboratory which showed this type
of treatment has no effect on thyroid
function(17).

The current study test whether
this disease ,as well as, this type of
treatment has any effect on serum

proteins and it’s different fractions
.In addition ,it focus on the role
played by UV treatment and
albumin in the oxidative stress that
has been previously reported by
others to be present in vitiligo
patients(18,19).

Materials and methods

The present study inculde 48
vitiligo patients and 47 healthy
control. The cases of vitiligo were
selected from Dermatology
Department in Baghdad Teaching
Hospital including 27 males and 21
females with the mean ages of 29.7
and 27 years respectively. A careful
history and examination ruled out
any other associated disorder and
use of any drug(s). Blood samples of
the patients was drawn twice before
and after 20 session of phototherapy
with NB-UVB (after this period of
time a response was observed in the
treated patients). Treatment with
NB-UVB was usually administered
three days per a week but never on
two consecutive days, for an
average of 7 weeks. Usually, a
standard starting dose of 200
(mJ/cm?) was used with increments
20%per treatment depending on skin
photo type. The blood sample was
drawn once from control subjects.

Total protein concentration of
all samples was determined using
Biuret method (20), and bovine
serum albumin (BSA) as standard.
Serum albumin was determined by
dye-binding method (21) using Kit
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manufactured by Randox. The
differences between total serum
protein and serum albumin represent
the concentration of serum globulin.
Total protein, albumin and globulin

concentrations of serum  were
expressed in gm/dl.
In order to identify the

differences in  proteins  and
glycoproteins that are released into
the serum of male and female
patients &  control  groups,
polyacrylamide gel electrophoresis
was carried out the gel was stained
with coomassie brilliant blue R-250
for protein and with Schiff’s reagent
for glycoprotein.

Statistic program IBM SPSS
version 20 was used in the statistical
calculations. The z-test (independent
samples) was used for analysis the
differences between the control
group and patient group before
treatment, while the t-test (paired

samples) was used for the analysis
the differences between the patients
before and after treatment with NB-
UVB. A value of the p<0.05 was
used for considering the significant
differences.

Results

Throughout this study total
serum  protein, albumin, and
globulin concentrations were
measured as explained in material
and method section, as well as the
ratio of [albumin] / [globulin] was
calculated in sera of both healthy
control group and vitiligo patients
groups before treatment and the
results are presented in table 1. It is
clear from the results that there are
no significant differences in serum
protein, albumin, globulin
concentration and [albumin] /
[globulin] ratio between the control
and vitiligo patients groups.

Table (1): Comparison of protein, albumin, and globulin concentrations levels and

[Albumin] / [Globulin] ratio between the healthy control group and vitiligo

Groups N Mean + SD P value
_ control 47 8.232+0.732
S Protein (gm/dl) ™o tient | 48 | si42+0838 | 07
] control 47 4.749 + 0.369
S. Albumin (gm/dl) - 0.739
Patient 48 4777 £0.435
) control 47 3.483 £ 0.625
S. Globulin (gm/dl) - 0.44
Patient 48 3.365 £ 0.850
) control 47 1.403 +0.244
[Alb]/[Glo] ratio - 0.086
Patient 48 1.553 + 0.601
* P value is significant at the 0.05 level (2-tailed).
* N= number of cases.
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In order to look if there is any
variation in the above parameters
according to the gender, a
comparison between these levels in
males and females were done.

It can be observed from the
table 2 that no significant

differences were found between
males and females for the healthy
group and vitiligo patients group
when the comparison of the above
mentioned parameters was done.

Table (2): Comparison of protein, albumin, and globulin concentrations and
[Albumin] / [Globulin] ratio between the healthy control group and vitiligo

patients group for both gender.

Groups N Mean £SD P value
control 18| 8.397+0.791
. Protei | _ 2
S. Protein (gm/dl) Patient |27 | 8078=085L | 2%
control 18 | 4.815+0.390
. Albumi | _ .
el S. Albumin (gm/dl) | —— G 57 280020423 | °O0°
) control 18 | 3.582+0.730
S. Globulin @m/dl) 5 et 127 327820764 | O
] control 18| 1.392 +0.272
[Alb}/[Glo] ratio Patient | 27| 155720455 | OO
control 29 | 8.130+0.687
. Protei | _ 67
S. Protein (gm/dl) Patient | 21| 8204%0835 | 0073
control 29 | 4.708 +0.357
. Albumi | _ 751
Cormale S. Albumin (gm/dl) | —— G 51 T 272720460 | O
) control 29 | 3.421 +0.554
S. Globulin @m/dl) 5 et 121 347720956 | 8
] control 29 | 1.409 +0.230
[Alb}/[Glo] ratio Patient | 21| Ls49xo7eL | 4%
* P value is significant at the 0.05 level (2-tailed).
* N= number of cases.

Valuable diagnostic information
can be obtained using
electrophoresis to fractionate serum
proteins and to determine the
concentrations of the major protein
fractions (Burtis et al., 1994). Since
computer programs are available
now that digitally analyze the
pictures of the gels for comparing

the differences in the patterns
between the groups, J-image
program was used in the present
study to look for such differences.

In order to identify the
differences in proteins that are
released into the serum of male and
female patients & control groups,
polyacrylamide gel electrophoresis
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was carried out. After the
electrophoresis was complete, the

brilliant blue R-250 to detect such
difference in the protein profile

gels were stained with coomassie (figure 1 and 2).

Lane 2 / | '
L @M I L
Figure (1): Serum protein electrophoresis pattern using Tris-glycine buffer, pH 8.9
as electrode buffer. Electrophoresis was carried out for 3 hours at 4°C using a
constant current of 40mA and a voltage of 20V/cm. The gel was stained by

coomassie brilliant blue R-250 stain: lane [1] control (male); lane [2] vitiligo
patients (male).
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Figure (2): Serum protein electrophoresis pattern using Tris-glycine buffer, pH 8.9
as electrode buffer. Electrophoresis was carried out for 3 hours at 4°C using a
constant current of 40mA and a voltage of 20V/cm. the gel was stained by
coomassie brilliant blue R-250 stain: lane [1] control (female); lane [2] vitiligo
patients (female).

It is obvious from the bands with some differences in the

comparison of the proteins profile
(figure 1), that the proteins of all
groups were separated into several

globulin regions for males. While no
differences in protein pattern of
females specimen was observed
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(figure  2) and glycoproteins in protein electrophoresis patterns
(figure 4). The results in (figure 3) are in glycoproteins as Schiff’s stain
reveal that the differences appeared of the gel showed.

Mg 2. UL ncalibrated o0
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Figure (3): Sera glycoprotein electrophoresis pattern using Tris-glycine buffer, pH
8.9 as electrode buffer. Electrophoresis was carried out for 3 hours at 4°C using a
constant current of 40mA and a voltage of 20V/cm. the gel was stained by basic
fusion stain: lane [1] control (male); lane [2] vitiligo patient (male).

Figure (4): Sera glycoprotein electrophoresis pattern using Tris-glycine buffer, pH
8.9 as electrode buffer. Electrophoresis was carried out for 3 hours at 4°C using a
constant current of 40mA and a voltage of 20V/cm. the gel was stained by basic
fusion stain: lane [1] control (female); lane [2] vitiligo patient (female).

The great advantage of increases and decreases within the
electrophoresis compared with the protein population, as well as
quantitation of specific proteins is information about the homogeneity
the overview it provides. The of a fraction (22).
electrophoretic pattern can give The electro-zymograms in

information about the relative figures 1 and 2 which represents
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proteins and figures 3, and 4 which
represents glycoproteins
electrophoresis patterns of
separation, such separation is based
on difference in the net charge as
well as in the molecular weights.
As it is obvious from these figures,
the differences are clear in these
peaks between the males and
females groups. Also there are
differences in protein peaks among
the indicated studied groups between
control and patients in male
specimen. These different proteins
seems to be glycoprotein since they
stained with Schiff base (figure 3
and 4).

Because of the unknown
pathogenesis of vitiligo, many
treatment strategies have been
devised. Some of these treatments
were developed to restore the
functional integrity of the epidermis

and melanocytes by reactivating
residual melanocytes. While the
others suppressed the immune
reaction (23).

When the concentration of total
protein, albumin, globulin and
[albumin] / [globulin] ratio were
compared between patients before
and after NB-UVB phototherapy
treatment, the results show a highly
significant difference (pair 1) in the
concentration of total serum protein
(p<0.01). Pair 2 show a significant
difference in the concentration of
serum albumin between Vvitiligo
patientsbeforeand after phototherapy
treatment  (p<0.05), while no
significant differences was observed
between these groups for serum
globulin concentration (pair 3) and
[albumin] / [globulin] ratio (pair 4)
at (p>0.05) as illustrated in table 3.

Table (3): Comparison of protein, albumin, globulin concentrations and [Albumin]
/ [Globulin] ratio for vitiligo patients before and after NB-UVB phototherapy.

N Mean = SD P value
Pair 1 S. Protein before treatment (gm/dl) 31 8.125 £ 0.787 0.002*
S. Protein after the treatment (gm/dl) 31 8.671+0.724 '
Pair 2 S. Albumin before treatment (gm/dl) 31 4.751 + 0.388 0.027*
S. Albumin after the treatment (gm/dl) 31 5.002 £ 0.501 '
i +
Pair 3 S. Globu.lln before treatment (gm/dl) 31 3.374 £ 0.780 0.088
S. Globulin after the treatment (gm/dl) 31 3.669 + 0.849
i +
Pair 4 Alb/Glo rat|9 before treatment 31 1.499 £ 0.444 0.948
Alb/Glo ratio after treatment 31 1.491 + 0.627

* P value is significant at the 0.05 level (2-tailed).
* N= number of cases.

Polyacrylamide gel
electrophoresis of serum proteins

and glycoproteins for males and
females was done to detect any




Iraqi Journal of Biotechnology 399

changes in proteins profile after
treatment of vitiligo patients with
NB-UVB phototherapy (figures 5, 6,
7, and 8). It is clear from these
figures that few changes in protein
profile migrations and intensities of

the bands are present between males
and females. These differences are
more obvious in glycoprotein profile
(the red circulated area) in figures 7
and 8 in female and male groups
before and after treatment.

L N J\ |~

Figure (5): Serum protein electrophoresis pattern using Tris-glycine buffer, pH 8.9
as electrode buffer. Electrophoresis was carried out for 3 hours at 4°C using a
constant current of 40mA and a voltage of 20V/cm. the gel was stained by
coomassie brilliant blue R-250 stain: lane [1] Vitiligo patients before treatment
(male); lane [2] vitiligo patients after treatment (male).
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Figure (6): Serum protein electrophoresis pattern using Tris-glycine buffer, pH 8.9
as electrode buffer. Electrophoresis was carried out for 3 hours at 4°C using a
constant current of 40mA and a voltage of 20V/cm. the gel was stained by
coomassie brilliant blue R-250 stain: lane [1] Vitiligo patients before treatment
(female); lane [2] vitiligo patients after treatment (female).
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Figure (7): Serum glycoproteins electrophoresis pattern using Tris-glycine buffer,
pH 8.9 as electrode buffer. Electrophoresis was carried out for 3 hours at 4°C
using a constant current of 40mA and a voltage of 20V/cm. the gel was stained by
basic fusion stain: lane [1] vitiligo patients before treatment (male); lane [2] vitiligo
patient after treatment (male).
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Figure (8): Serum glycoproteins electrophoresis pattern using Tris-glycine buffer,
pH 8.9 as electrode buffer. Electrophoresis was carried out for 3 hours at 4°C
using a constant current of 40mA and a voltage of 20V/cm. the gel was stained by
basic fusion stain: lane [1] vitiligo patients before treatment (female); lane [2]
vitiligo patient after treatment (female).

Discussion

Oxidative stress is considered to substance that delays, prevents or
be one of the possible pathogenic removes oxidative damage to a
events in melanocyte loss (24,25). target molecule” (26). Albumin has

Antioxidant can be defined as “any been considered not only as an
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antioxidant, but as the major
circulating antioxidant in plasma
known to be exposed to continuous
oxidative stress. No significant
differences in albumin concentration
was found when the comparison was
done between the control group and
the vitiligo patients group. This
result reflects that the albumin
already present in the serum, in
addition to the other antioxidants
mechanisms exist there, are capable
to cope with the increasing levels of
free radicals in sera of vitiligo
patients& scavenge them without
the need to produce an excess
amount of albumin (27,28).

On the other hand, it is clear
from the results in table 3 a
significant increase in sera total
protein and albumin concentration
occur in the patients group after they
received NB-UVB phototherapy
treatment. Such increase can be
explained on the basis of the role of
UV light in generating free radicals,
which necessitate the presence &
requirement of more antioxidants to
scavenge such radicals. Albumin, as
it is known, is considered as the
main extracellular  molecule
responsible for maintenance of the
plasma redox  state(29,30).This
protein exerts specific antioxidant
functions due to its multiple ligand-
binding capacities & free radical-
trapping properties, which are both
closely related to its
structure(29,30). The  structural
stress that induced by reactive

species has been reported to impair
the antioxidant capacity of albumin
and the entire albumin molecular
structure is highly involved in the
antioxidant response(31). Therefore
the body needs to synthesize more
albumin so that it can carry on its
different physiological functions.

It can be concluded from the
results of this study that this disease
has no effect on proteins
concentration but NB-UVB
phototherapy seems to have an
effect on protein amount and profile.
The most observed effect was on
albumin's level. The present study
results support the role played by
UV light in increasing the oxidative
stress in the blood by forming many
types of cytotoxic free radicals.
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