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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 Iraqi colorectal cancers 
(primary carcinomas) and the five samples of Iraqi 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 MLH1gene 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 MLH1gene 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 Iraqi 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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 مستقيم العراقيون-في مرضى سرطان القولون  BNIP3و   MLH1ميثلة الجينين  
 3و خالد طوبال 2و محمد ابراهيم نادر 1ماهودوفاء صبري 

 
 جامعة بغداد-كلية التربية للعلوم االساسية 1

 جامعة بغداد-معهد الهندسة الوراثية و التقانات االحيائية 2
 بريطانيا-لندن-مستشفى كايز 3

 

كبت الجينات فوق الوراثي غالبا ما يتوسط شذوذ مثيلة الجينات وهي ميكانيكية اخرى لثبيط الجينات عند مرضى اورام : الخالصة
فقدان التعبير عن اصالح عدم تطابق الدنا  وهو احد جينات   MLHالقولون والمستقيم. وقد عرفت المثيلة في العديد من الجينات منها 

هدفت الدراسة الى التحري عن حالة المثيلة لجيني  لذي يلعب دورا في الموت المبرمج للخاليا .وا  BNIP3بروتين الذي يشفر له 
MLH1   وBNIP3   ذات العالقة باصالح الخطا والموت المبرمج على التوالي في مرضى اورام القولون والمستقيم. 

وخمس عينات من مرضى التهابات  ولون والمستقيماورام الق عراقيين مصابين عينة من مرضى35عن حالة المثيلة في  التحري تم       
 .  Methyl Sensitive High  Resolution Melting (MS-HRM)باستعمال تقنية  معوية 

  MLH1ال ئمن باد 5CpG  عينة في منطقة ال 35من 24يلة في ثنجح الكشف عن الم إذ  MLH1 المثيلة في جين شذوذ  بينت النتائج
على التوالي BNIP3و  MLH1لكل من جيني% 46,42بنسبة    13/28  %  و61و79بنسبة  19/24المثيلة في شذوذ    وكانت حالة

في عينات  BNIP3و MLH1% لجيني 40بنسبة  2/5% و60وبنسبة 3/5في   المثيلة  شذوذوكذلك وجد  المدروسة  األورامعينات 
ومع موقع  )P=0.0026وجد اختالف معنوي مع العمر ( فقدالنتائج ذه التهابات المعوية .تم دراسة  الصفات السريرية عند المرضى مع ه

. تشير  )P=0.0027( T3 Lymphatic invasion) وكذلك P=0.0036(  Moderately differentiatedو  P=0.0042)الورم (
اورام  قد تفيد معلومات هذه الدراسة في فهم تقدم  وتفاقم   زيادة حالة المثيلة في مرضى اورام القولون والمستقيم العراقيين الىالدراسة 

   القولون والمستقيم .
 

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 5Tcolorectal 5T cancer (CRC) 
transformation and would also 
appear to be involved in the early 
stages of 5Tcolorectal 5T 
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 

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 CGIs 
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 CGIs 
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 (5TBNIP35T), 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-xl 
(7,8,9) . This study was conducted 
in Iraqi 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 
Iraqi 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 
QIAamp 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.SssI)  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 
6Tby 6TWojdacz 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
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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 ºC for 10 
min, 2 cycles of  95 ºC for 10 s,60 
ºC for 15 s,70 ºC for 20 s .2 cycles 
of  94 ºC for 10 s,58 ºC for 15 s,72 
ºC for 20 s. 2 cycles of  94 ºC for 10 
s,57 ºC for 15 s,72 ºC for 20 s. 45 
cycles  of  94 ºC for 10 s,56 ºC for 
15 s,72 ºC for 20 s . Followed by an 
HRM  steps, to prepare melting step 
of  95 ºC for 1min with Ramp Rate 
of temperature  4.4  and  curve 
acquisition step  of 40 ºC for 1 min 
with Ramp Rate 2.2.The melting 
data acquisition  began step of 65 ºC 
for 1 s with Ramp Rate 1.The last 
step is melting data acquisition  
ended 95 ºC for 1 s with Ramp Rate 
0.02. PCR reaction was performed 
in a 20 ml total volume 2µl Buffer, 
3.2µl MgCl R2R(25 mmol), 0.4 µl of 

the four  (10mM dNTPs) , 0.2 µl 
Taq polymerase , 10.7 µl of distilled  
water,1µl of the  Syto9 dye, primer 
mix 0.5 µl and 2 µl 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 
4Tcolorectal 4T 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.

 

 

  cagatcacctcagcagaggcacacaagccCGgttcCGgcatctcUtgctccattggctggatattt      
  CGtattcccCGagctcctaaaaaCGaaccaataggaagagCGgacagCGatctctaaCGCGcaagCG   
   
  1                   2                     3                               4             5               6    7           8  
U  catatccttctaggtagCGggUcagtagcCGcttcagggagggaCGaagagacccagcaacccacaga  
                             9 

 

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 

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

 

 
 
A: MLH1 

 

 
 
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 Iraqi 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 
Iraqi patients as there is high 

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 2ThMLH1 2T might be 
an initial step strongly associated 
with MSI-mediated carcinogenesis 
(21). Methylation of the human 
DNA mismatch (2ThMLH1 2T) 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 , 

 

 
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). 

Non  
converted  
cytocine  

Converted  
cytocine to 
uracil  

MLH1 Methylation Methylatd 

Non Methylated   

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 5TMLH15T promoter region 
(5TMLH15T-93G/A; rs1800734) has 
been proposed to be associated with 
5TMLH15T promoter 5Tmethylation5T, loss of 
5TMLH15T protein expression and MSI-
H tumors. there results indicate that 
individuals, and particularly 
females, carrying the A-allele at the 
5TMLH15T-93G/A SNP, especially in 
association with the A-allele of 
rs2276807, may harbor an increased 
risk of 5Tmethylation 5T of the 5TMLH1 5T 
promoter region (23).Li et al.,  
investigate the association between 
CpG island methylator phenotype 
(CIMP) and the overall survival of 
sporadic 5Tcolorectal 5T 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 MlH1 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).  

Dukes̓ 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 4Tmethylation 4T levels 
of MLH1 and p16 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 4Tmethylation 4T of 
hMLH1, p16 , while tumours with 
poor differentiation tended to have 
higher 4Tmethylation 4T of the p16 gene. 
Local tumour invasion was 
correlated with the level of 
4Tmethylation 4T 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. 
Despite the presence of distinct 
biological and histopathological 

characteristics, both tumor types 
produced similar CFD blood    
levels (27).  

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

Variable no. % MLH1 
meth.% 

MLH1 un 
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) 

Age ≤ 50 6(25) 3(50) 3(50) 
0.0028 ** 

 >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:  
2TBNIP32T is also known to play an 

important role in the regulation of 
apoptosis. An increased 2TBNIP32T 
expression induces cell death 
through mitochondrial dysfunction, 
membrane depolarization, 
mitochondrial permeability 
transition pore opening and 
increased production of reactive 
oxygen species. A reduced 2TBNIP3 2T 
expression has been identified in a 
wide range of cancer cells and 
primary malignancies. A number of 
studies showed that methylation of 
the 2TBNIP3 2T 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 Iraqi patients. 

The amplified  fragments of  
methylated samples were sequenced 
using an API 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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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 Iraqi 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-
1activates 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).4T BNIP34T gene 4Tmethylation 4T is a 
possible marker predicting a poor 
response to the S-1/CPT-11 
combined therapy in 4Tcolorectal 4T 
cancer (32).Silencing 2TBNIP32T 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 2TBNIP32T by methylation 
may disrupt the HIF-1-BINP3 
apoptotic pathway and permit 
cancer cells with high malignant 
potential to survive, since CRC 
patients with 2TBNIP32T 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, Dukes̓ 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%) ,  Dukes̓ B  9/9(100%) and 
T310/11(90.9%) respectively, there 
was significant increase (P≤0.01) 
between BNIP3 metylation with 
Dukes̓ and T3  . This results 
disagree with Shimizu et al.,(6) and 
Iida 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 2TBNIP32T methylation had a 
poorer outcome than those with 
without, it was reported that 2TBNIP32T 
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 
meth. 

BNIP3 
unmeth. P-Value 

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) 

Age ≤ 50 6(21.42) 1(16.66) 5(83.33) 
0.0028** 

 >50 22(78.57) 14(63.63) 8(36.36) 
Tumor site Right 4(14) 1(25) 3(75) 

0.0036** 
 

 Left 13(46) 10(76.9) 3(23.07) 
 Rectal 10(36) 3(30) 7(70) 
 unknown 1(4) 1(100) - 

Differen. Moderate 19(68) 10(53) 9(47.36) 
0.0045** 

 
 well 5(18) 2(40) 3(60) 
 T. Villous 2(7) 1(50) 1(50) 
 unknown 2(7) 2(100) - 
Duk̕ 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 
MLH1 and  BNIP3 in normal 
tissue:  

Five samples from bowel 
inflammation patients also were 
evaluated for methylation, Although 
those samples did not take from 
colorectal patients but it have 
methylation in 3/5 (60%) in 

MLH1gene and 2/5(40%) in BNIP3 . 
A number of reports have confirmed 
that methylation is also observed in 
normal tissue (35,36,37). It has been 
suggested that methylation in 
normal tissue may be associated 
with increasing age (36,38). In 
conclusion the frequency of 5TMLH1 5T 
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and BNIP3 promoter 5Tmethylation5T 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 
5Tmethylation5T studies in Iraq  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 IgG 

by ELISA test.tha percentage of IgG,IgMwas(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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 يميذيا الرويية االتاا  الفااص  التاالي الكال العالقة بين االصابة ببكتريا
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1
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2

لفاد رسن      
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انفار سعذي لبيد     

3 

 
 بغداد جامعة ,العلوم كلية ,األحياء قسم1

 بغداد جامعة ,الطب كلية 2
 بغدادجامعة  العلوم, كلية ,البيولوجية البحوث وحدة3

  المستنصرية جامعة, الالعلوم كلية ,األحياء قسم4
 

وجشكل الكالهٍذٌا الرئىٌة اكثر االخواج ة . فٌعذ الحهاب الوفاصل الحفاعلً هي االهراض الوحسثثة تىاسطة عىاهل خوجٍة هخحل: الخالصة

شخص هصاب تالحهاب الوفاصل الحفاعلً جرواحث اعوارهن  81. جن الححري عي شٍىعا وجعرف تالحهاب الوفاصل الورًثط تالكالهٍذٌا 

،  تاسحخذام جقٌٍة االهحساز الوٌاعً الورجثط تاالًظٍن IgGوIgMاضذاد الكالهٍذٌا الرئىٌة الذراسة لقٍاش سٌة . خضعث عٌٍات  02-42

عٌذ ( P<0.05)هٌالك فروق هعٌىٌة  الحىالً وقذ لىحظ  ( على%  0  ،27.7) IgGوIgMكاًث ًسثة اضذاد االضذاد الكالهٍذٌا الرئىٌة 

جشٍر الذراسة تأى الخوح فً تكحٍرٌا الكالهٍذٌا الرئىٌة ٌلعة دور ههن كعاهل هحث فً الحهاب الوفاصل  .هجاهٍع الذراسة الوقارًة ها تٍي

 الحفاعلً.

 إلحهاب الوفاصل الحفاعلً، إصاتات تكحٍرٌة الكالهٍذٌا الرئىٌة كيفات يماتاحية:
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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, mRNA 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 ChlamydiaIgG (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. 

 

 

Figure 1: Chlamydia pneumonia antibody percentage in studied groups 
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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 Ion 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) μg/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  IR%  increased with 
raising of  gLF concentration and incubation period  The highest inhibitory growth was at the 
concentration ( 5000 µg/ml) after 72hrs of exposure time ( 2T76.06%2T) ,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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دراسة مقارنة لتأثير الالكتوفيرين المستخلص من لبا الماعز وحليب االبقار 
على كل من خط  خاليا ورم الدماغ البشري متعدد االشكال وخط خاليا 

 الليفية الطبيعية ألجنة الفأر
 

P   كفاح سعيد دوش

1 
P زينب هادي عباسP

2
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P

1
P جامعة بغداد -كلية الزراعة 
P

2
Pجامعة كربالء -ة الزراعة كلي 

P

3
Pالجامعة المستنصرية -المركز العراقي لبحوث السرطان والوراثة الطبية 

 
يعد الالكتوفيرين من المواد البروتينية ذات التطبيقات البيولوجية المتعددة والمهمة السيما دوره الفعال في عالج العديد من : الخالصة

-CM-Sephadex Gعمود بروتين الالكتوفيرين من لبأ الماعز بطريقة التبادل األيوني باستخدامانواع السرطان .في الدراسة الحالية نقي 
تم التحري عن التأثير السمي الخلوي لبروتين الالكتوفيرين المنقى من .  Sephadex G-200 عمود  باستخدام الترشيح الهالميثم   150

وخط  ANG) خاليا سرطان عنق الرحم البشري(هي خط  خطوط الخاليا نوعين من في  goat milk Lactoferrin (gLF)لبأ الماعز 
) ميكروغرام / مل ولفترات تعرض 5000 - 19،53(تراوحت  تراكيز مختلفة منهباستخدام  (REF)ألجنة الفار الطبيعي  الخاليا الليفية

بحساب  gLF تم تقييم تأثيرساعة فقط ، 72مرور درس تأثيره عليها بعد ف REFعدا خط الخاليا الطبيعية  .) ساعة 72و  24،48مختلفة ( 
المضادة للسرطان يزداد  gLfأظهرت النتائج فعل    MTTن خالل الفحص باستعمال صبغة م  REF و   ANGنسبة تثبيط نمو خاليا 

 72رة تعرضميكروغرام / مل بعد فت 5000%كانت عند تركيز   76.06بزيادة التركيز ووقت التعرض وان اعلى نسبة تثبيط بلغت 
 اال في التراكيز العالية منه. REF محدود على الخاليا الطبيعية  gLfساعة ، في حين كان تاثير 

 
 MTT  ،Anticancer، صبغة  REF، خاليا  ANGالكتوفيرين حليب الماعز ، خاليا الكلمات المفتاحية:

 

    
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 
Iraq there is a terrible number of 
unpublished cancer cases beside the 
published cases by the Iraqi Cancer 
Council in 2008 were 19.9 
thousand and more than 15.4 
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. Isolation 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 1N HCl until pH reached 
to 4.6, the precipitated casein was 
removed by centrifugation at 
10000g/min for 15 min at 4°C. The 
supernatant (whey) was adjusted to 
pH 6.8 with 1N 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 ºC 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 μl 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 µg/ml, 
2500 µg/ml, 1250 µg /ml, 625 
µg/ml, 312.5 µg /ml,156.25 µg 
/ml,78.125 µg /ml,39.625 µg /ml 
and 19.53 μg/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 

200µl 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 µl of glf 
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 µl of 
MTT was added to the wells, the 
cells were cultured for additional 4 
hrs at 37ºC. Then 100 µl 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 2Tthe first protein peak 
with green color refers to the2T 
lactoperoxidase 2Tenzyme2T ,while the 
2Tsecond protein peak was 2T 2Tgiven2T 2Tpink2T 
2Tcolor which shows 2T high value 2Twhen 
read2T 2Ton the2T 2Twave length of2T 2T465nm 
Special 2T 2Tdetects 2T for 2Tprotein2T 
2Tlactoferrin2T  (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. 
T2The results of this study compatible 
with several other2T 2Tstudies 2T (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 
(CMC), 2T (22T2) 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 protein2T which 
shown2T high value 2Twhen read 2T 2Ton the2T 
2Twave length of2T 2T465nm Special 2T 
2Tdetects 2T for 2Tprotein 2T 2TLactoferrin 2T . 2TGel 
filtration 2T 2Tmethod 2T 2Twas used widely2T 
in 2Textra2T (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 µg/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 µg /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 µg/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. 2T The results 2T 
2Trevealed that the2T 2TbLF has an effect 
on inhibiting2T 2Tthe growth of ANG 
tumor cells 2T line 2Tand2T 2Tthis effect 2T 
2Tincreased 2T 2Twith 2T 2Tthe increase2T 2Tin 2T 2Tthe 
time of exposure2T, as well as 2Twith 
the2T 2Trise in the2T 2TbLF concentration . 
The2T 2Tinhibition rate2T 2Tafter 24 hrs 2T were 
(2.99,3.28,11.23,14.25,12.05, 
16.07, 21.31 , 33.53 and 40.89 % 2T) 2T 
2Trespectively2T.2T 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 45.53 %) 
respectively, whereas the values 2T 
2Tafter 72hrs reached their highest 
(11.34, 10.94,  11.01,  9.57,  18.43,  
20.59, 27.44, 32.13 and 47.63%  ) 
respectively., 2T The results in Table 2 
2Talso indicates that there are2T 
2Tsignificant differences 2T 2Tbetween the 
two kinds of  LF2T 2Tin their2T 2Teffect 2T on 
the growth of ANG tumor cell line , 
gLF 2Tpossess a highly growth 
inhibition2T 2Tthan 2T 2TbLF2T 2Twhich appeared 
clearly from 2T 2Tthe first four2T 
2Tconcentrations (19.53 2T, 39.06, 
78.125 and 156.25 µg/ml 2T) after 72 
hrs of exposure the2T 2TgLF had IR% 
five2T 2Ttimes 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 2Tto 1250 
µg/ml 2T (2T67.712T & 18.43% ) and two 
fold at 2500  2Tµg/ml 2T (2T73.922T  
&32.13%), while at the high 
concentration 5000 2Tµg/ml 2T after 
72hr of exposure time IR% values 
were (76.07 and 47.63 % ) for gLF 
and bLF respectively2T .2TThe effect of 
different 2T 2Tconcentrations of2T 2TgLF 2Ton 
2Tthe growth of2T normal cell line REF 
2Twas studied2T  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) µg /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  bLF 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 ) µg /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 β-
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 G0-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. 

 

 
 

Figure 4-1: Ion exchange chromatography for purification gLF by using CM-
Sephadex C-50 (2×24 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 × 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 . 

  

Table1: 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. 

Concentration (µg/ml) 
IR% 

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. 



 
Iraqi Journal of Biotechnology                                                        232 

 

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.  

Concentrat

ion (µg/ml) 

Goat 

LSD 

value 

Cows 

LSD 

value 
IR% IR% 

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 7.53 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 18.43 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 27.44 5.29 * 

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 5.94 * 

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 (        ), no empty 
spaces (          ), cohesive malignant cell control 100X, crystal violet. 
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Table (3): cytotoxicity of gLf on REF after 72h exposure. 

Concentration (µg/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). 
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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) ºC.,  Dissolved Oxygen concentration (6 -10.7 )mg/l. 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 )µS/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  
 

 
القدم المائية في حوض نهر  التنوع واالنتشار الجغرافي للقواقع بطنية

 ، العراقديالى
 

 عبدالهادي المختار خنساء سلمان فرمان ؛ عمادالدين
 

 قسم علوم الحياة / كلية العلوم للبنات / جامعة بغداد
 

بالرغم من اهمية قواقع بطتيه القدم للبيئة المائية اال ان هناك القليل من الدراسات التي اجريت علٮها في حوض نهر ديالى في  الخالصة:
ولعشرة مواقع تم قياس العديد من المؤشرات البيئية  ،  2014كانون الثاني الى  2013خالل فترة الدراسة التي امتدت من نيسان العراق . 

)  211 – 46، اما تركيز الكالسيوم فقد تراوحت بين (   ) 10.7 -6، تركيز األوكسجين المذاب ( º) م33-10فقد تراوحت درجة الحرارة (
) 8.2 - 6.6) % ، وبلغت اقل قيمه لألس الهيدروجيني (   4.01 – 0.6ملغم / لتر ، تركيز المادة العضوية لرواسب القاع تراوحت بين ( 

 ) م/ ثا  .  1.21 - 0.09مايكروسمنس / سم  اما سرعة التيار المائي فقد تراوحت  بين (  1530 – 470وقيم التوصيلية تراوحت بين 
 Theodoxus jourdani   ،Neritinaعوائل وقد شملت االنواع :  8نوع يعود الى  12كما تم خال الدراسة ايضا  تسجيل 

mesopotamica  ،Valvata saulcyi  ،Bellamya bengalensis    ،Melanopsis nodasa  ،Melonopsis costata  ،
Melanopsis preamorsa  ،1TMelanopsis1T8T subtingitana8T  ،Melanoides  tuberculata  ،Lymneae natalensis    ،

Physa acuta  وPlanorobis  gibbonsi    . وقد تم تسجيل أعلى كثافة في تشرين الثاني واقلها في كانون الثاني . 
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Introduction  
Diyala river is one of the most 

important tributaries of River Tigris 
, and it is one of the main water 
bodies of Iraq. 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 P

2
P 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] ,  
dissolved oxygen, water conductivity, 
pH and temperature [5]. 

In Iraq, 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 
4Tlatitudes(33ᵒ 13 -35ᵒ 50) and 
longitudes 4T( 4T44ᵒ 30 - 47ᵒ 50)4T (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 

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

 
Results and Discussion  
Physico-chemical  parameters: 

As shown in figure (1)  
4Ttemperature variation   during  study 
period ranged between (4T10-33 4T)ºC 
and this wide range of the variation 
may be due to the length of the day 
period, air temperature

4T  

 
 

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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4Tand location [12] .4T Also The 
investigation IS shown that the pH 
ranged between weak acidic to 
alkaline ( 6.6 -8.2 ) but it trend to 
weak alkaline  4Tas it noted in  most of 
the readings of the months 4T, 4Tthe 
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 4T ions  4Tthat 
act as buffering and reserve at ion 
pH values 4T [14] .  
For dissolved oxygen the 
investigation recorded it arranged 
between (6-10.7) mg/l with 4Tby 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 of4T raining. 
The  Electrical conductivity  ranged 
between (1530–477) µs/cm ,4Twhere 
the highest values recorded in 
Baqubah site where the river pass  
through are as containing water 4T 
puncture from  4Tfarms and orchards 
in addition to the discharge water 
4Tfrom the residential area to it. In 
general as observed from the results 
the EC values increased in summer 
months may be 4Tdue to the high 
temperatures 4T, which 4Tlead to 
increased evaporation 4T and low flows 
when the capacity of the stream is at 
its lowest then4T 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.  
4TResults showed that there are 
variations in calcium ion 
concentration between study sites 
where the highest rates recorded in 4T 
Al wand  and Baqubah sites  4Tmay 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 4Tgeological 4Tnature of 
area in high Diyala river that contain 
Gibson and Anhydrate rock that 
increasing the Ca concentration 
through melting  processes for that 
rocks 4T[17] .4T 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. . 4TAbout the organic 
matter the higher values were 
recorded in August in Baq site reach 
to 4.01% and that  high value was 
caused by  decreasing the water 
level  in summer month and  death 

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]. 

 

 

 
Fig. (2): Monthly Averages of Physico-chemical parameters in the studied sites for 
the period  from April 2013 to January 2014 
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Fig. (3): Monthly Averages of Physico-chemical parameters in the studied sites for 
the period from April 2013 to January 2014 
 
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 
 

 
 

Sediment texture % clay  %  sand % Silt  Site 
Sandy clay loam 31.4 50.5 18.1 Dar-n 

Silty clay 40 15 45 Kal-n 
Sandy clay loam 39.8 18.1 42.1 Wan-n 
Sandy clay loam 24.3 52.7 23 Jal-n 

Sandy loam 9.74 77.96 12.3 Him-s 
Silty clay loam 30 15 55 Sud-s 

loam 13.6 38.19 48.21 Mah-s 
clay 51.1 16.8 32.1 Kha-s 
clay 50.4 16.4 33.2 Sar-s 
loam 9.6 41.2 49.2 Baq-s 

 11.40* 15.09* 11.96* LSD 
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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 , 
4Tthat probably  due4T 4Tto the fact that 4T 
4Ttemperatures 4T 4Tin4T 4Tthese months 4T 4Tare 4T 
4Toptimal 4T 4Tfor4T  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 Gölbaşı 
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 

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 4Tthat is what 4T7T 4T7Thas been4T7T 4T7Treached in 4T7T 
4T7Tthe current study4T .  

 
Table 2  Species density  ind /m² , Relative abundance and Occurrence of the 
species in the sites  of the Northern sector during the studied period April 2013 –

January 2014 . 
D : Density  ,   RA : Relative abundance    ,   OC : Occurrence   

 

 
 
 

Site 

 

Species 

Dar-n 

 

Kal-n Wan-n Jal-n 

D 

 

RA OC D RA OC D RA OC D RA OC 

T.jordani 0 0 0 0 0 0 0 0 0 1.5 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 22.2 42.1 100 0.5 6.8 33 0.5 11.1 36 0 0 0 

P.acuta 13.3 25 100 5.5 75 83 4.1 86.1 96 2.9 62.4 83 

P.gibbonsi 5.3 10 66 0 0 0 0 0 0 0 0 0 
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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, API 20 E System and 
RapID P

TM
P 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) ºC. 
 

Keywords: Fecal Samples; Milk Samples; E.coli ; Biofilm; Optimal Conditions. 
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القولونية  الغشاء الحيوي من بكتريا االشريكيةتحديد الظروف المثلى النتاج 
 لبعض الحيوانات المعزولة من عينات البراز والحليب

 العراق–جامعة بغداد –حسن علي عبدالرضا /كلية الزراعة 

 العراق–جامعة بغداد -بان نمير ناظم/كلية الطب البيطري

االسهال من االمراض التي تسبب مشاكل كبيرة خاصة في دول العالم الثالث اذ انه مسؤول عن موت الماليين من البشر   الخالصة:
) . ان التهاب الضرع المتسبب بوساطة االشريكية القولونية يعد من االمراض ذات االضرار االقتصادية لحيوانات   1,2,3والحيوانات سنويا ( 

 )4وموت العديد من الحيوانات عند االصابات الشديدة.(  حاد في انتاج الحليب المزرعة لما يسببه من انخفاض

مصابة بالتهاب ال لحيواناتلبعض ا القولونية المعزولة من عينات االسهال والحليب ريكيةتريا االشاستهدفت الدراسة الحالية تحديد قابلية بك
 .سمك هذا الغشاءل ة الحموضة والحرارة المثلى درج رع في انتاج الغشاء الحيوي وتحديدالض

االسهال) من محافظة صالح عينة براز لحيوانات مصابة ب 102عينة حليب من حيوانات مصابة بالتهاب الضرع و 182عينة( 284تم جمع 
.زرعت جميع هذه العينات على الدورة وابوغريب،مناطق الرضوانية ،كلية الزراعة -جامعة بغداد كلية الطب البيطري، -جامعة بغدادالدين و

،تم الكيموحيوية و صائصها الزرعية وسطي الماكونكي الصلب وااليوسين مثلين االزرق الصلب وبعد تنقية العزالت البكتيرية النامية درست خ
انت عينة حليب ك 182عينة من اصل 54لغرض تاكيد تشخيص هذه العزالت البكتيرية.اظهرت النتائج ان  API20E,RapID  نظاماستخدام 

 عينة اسهال كانت موجبة ايضا لوجود هذه البكتريا. 102عينة من اصل  91القولونية وموجبة لوجود بكتريا االشريكية 

من عزالت الحليب  54عزلة من اصل  50القولونية المعزولة في انتاج الغشاء الحيوي اذ اظهرت النتائج ان  زالت االشريكيةتم اختبار قدرة ع
عزلة من اصل  39%) و77.55مستحصل عليها من براز االبقار( 49عزلة من اصل  38%) و92.59كانت منتجة للغشاء الحيوي وبنسبة(

ملم) في حين لم 2-0.2) كانت منتجة للغشاء الحيوي وقد تراوح سمك الغشاء الحيوي المنتج بين (92.85مستحصل عليها من براز االغنام( 42
 تتمكن بقية العزالت من انتاج الغشاء الحيوي.

درجة  45-37في حين كانت افضل درجة حرارةالنتاجه قد تراوحت بين  7اظهرت النتائج ان افضل درجة حموضة النتاج هذا الغشاء هي 
  .مئوية

 

Introduction: 

E.coli is a normal inhabitant of 
the intestines of most animals, 
including humans. Some E.coli 
strains can cause a wide variety of 
intestinal and extra–intestinal 
diseases, such as diarrhea, urinary 
tract infections, septicemia, mastitis 
and neonatal meningitis. (  5 ). 
Generally,the formation of biofilms in 
  

Ecoli in a host based on the 
current evidence,that it is an intra 
cellular event  )6        

The diseases caused by a 
particular strain of E. coli depend 
on the  distribution and  the  expression 
of many virulence determinants such 
as adhesion ,biofilm formation, 
production of haemolysin, 
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 ,  addition to the in 
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 ecology  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 
(1,2,3  ). 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 P

TM
P 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 
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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 P

TM
PONE 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).(19), 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 O157 
and non O157 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  

city of collected 
samples 

Total No. 
Number of 

acute 
mastitis 

Number of 
apparently 

normal cows 

Positive samples on 

MacConkey  
agar EMB agar 

Salahaddin 
Governoratete 

105 77 28 56 31 

College of 
veterinary-

medicine university 
of Baghdad 

10 2 8 7 2 

College of 
agriculture-
university of 

Baghdad 

40 3 37 24 3 

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  
agar 

EMB agar 

Abu- Ghraib zoon 35 33 32 
College of veterinary-medicine 

university of Baghdad 
28 26 23 

College of agriculture-
university of Baghdad 

17 16 16 

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 
samples  ewer   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 sheep were showed to  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 strains   had 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 
isolates 

Result No. of 
isolates 

Result No. of 
isolates 

Result No.of 
isolates 

Result 

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 
isolates 

Result No. of 
isolates 

Result No. of 
isolates 

Result No. of 
isolates 

Result 

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): 

No. of 
isolates 

Result No. of 
isolates 

Result No. of 
isolates 

Result No. of 
isolates 

Result 

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 + 

 

 

+ Biofilmproduction                                           - non biofilmtionproduc 
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Biofilm thickness results 

The results showed that these  
isolates differed in its biofilm  

production efficiency. 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 Pseudomonas 

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 1.5 
7 0.2 33 0.2 
8 0.7 34 0.3 
9 0.2 36 1 
10 1.5 37 0.4 
11 0.2 38 0.2 
12 0.5 39 0.6 
13 1.5 40 1 
14 0.4 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 
biofilm (mm 

No. of isolate Thickness of 
biofilm (mm 

2 0.2 26 0.2 

3 2 27 0.2 

5 0.7 28 0.2 

6 1.5 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 1.5 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 0.4 
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Table (8) Thickness of biofilm produced by E.coli isolates from fecal samples of 
sheep: 

No. of isolate Thickness of 
biofilm (mm 

No. of isolate Thickness of 
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: 

T  ffecte eh of different pH 
values of tryptic soya broth on 
biofilm production in E.coli was 
studied,35 isolates were selected   for 

this study10) ؛ isolated from fecal 
sample of sheep10 ؛ 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)Table11.(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 factors at  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. 

 

 

 
 

Figure (1): Mean of bioflim  thickness of E.coli isolated from cow fecal samples  
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Figure (2): Mean of  bioflim thickness of E.coli isolated from sheep fecal samples  

 

 

 

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 

Mean ±S.E 

0±0 

C 

Mean±S.E 

0.12±0.05 

AB 

Mean±S.E 

0.72±0.18 

A 

Mean±S.E 

1.07±0.17 

AB 

Mean±S.E 

0.78±0.18 

B 

Mean±S.E 

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 

Mean ±S.E 

0±0 

D 

Mean ±S.E 

0.15±0.06 

BC 

Mean ±S.E 

0.4±0.05 

A 

Mean ±S.E 

0.74±0.14 

B 

Mean ±S.E 

0.49±0.12 

C 

Mean ±S.E 

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 

Mean ±S.E 

0±0 

D 

Mean  ±S.E 

0.15±0.03 

C 

Mean ±S.E 

0.36±0.05 

E 

Mean ±S.E 

0.91±0.14 

E 

Mean ±S.E 

0.51±0.07 

E 

Mean ±S.E 

0.54±0.06 

Values represent mean ±S.E 
 L.S.D±0.17 
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) ºC, whereas no 
biofilm production for all isolates was 
obtained at ( 20 ) ºC . The 
optimumtemperature for biofilm 
production for all isolates was at 37 
ºC 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)respictivly .Table12  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)respictivly ،Table13  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 Table14.  

 (26)has showed that the optimal 
temperature for biofilm production by 
S.aureus was at  35 ºC 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 ºC to 
50ºC, with an optimum temperature 
of 37 ºC (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 ºC with the  mean of thickness 
4.967 mm .  

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

 

 

 

Figure (5): Mean of bioflim  thickness of E.coli isolated from cow fecal samples at 
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 ºC 25 ºC 30 ºC 37 ºC 45 ºC 

D 

Mean ±S.E 

0±0 

D 

Mean ±S.E 

0.37±0.08 

C 

Mean  ±S.E 

0.61±0.1 

B 

Mean ±S.E 

1.07±0.18 

A 

Mean ±S.E 

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 ºC 25 ºC 30 ºC 37 ºC 45 ºC 

D 

Mean ±S.E 

0±0 

D 

Mean ±S.E 

0.38±0.75 

C 

Mean  ±S.E 

0.6±0.16 

B 

Mean ±S.E 

0.74±0.21 

A 

Mean ±S.E 

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 ºC 25 ºC 30 ºC 37 ºC 45 ºC 

D 

Mean ±S.E 

0±0 

D 

Mean ±S.E 

0.28±0.87 

C 

Mean  ±S.E 

0.47±0.87 

B 

Mean ±S.E 

0.91±0.14 

A 

Mean ±S.E 

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 GSTM1and GSTT1 genes deficients 

and the risk factor of age of patients in the sample 
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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 P

o
P) 

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%CI= 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. 

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 
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دراسة مرض اعتالل الكلى السكري وعالقته مع جينات الحذف 
GSTT1,GSTM1   محافظة  لدى عينة من مرضى وعامل خطورة العمر

 ذي قار
 هدى طاهر فيصل       ،كابي        حسن ريسان الر

 العراق – ةالناصري/  جامعة ذي قار – ةللعلوم الصرف ةكلية التربي –قسم علوم الحياة 
 

سنة من كال الجنسين آلشخاص مصابين باعتالل  89-18مل من اشخاص تتراوح اعمارهم بين  2,5عينة دم بحجم  100جمعت  :ةصخالال
مركز الكلى الصناعيه وبعض المختبرات الطبيه االهليه في  –الكلى السكري (مجموعة المرضى) يراجعون مستشفى االمام الحسين التعليمي 

مختلف الشرائح االجتماعيه .  عينة دم من غير المصابين للمرضى أعتمدت كسيطره من غير المصابين بهذا المرض من90محافظة ذي قار و 
P 20-) بدرجة حراره EDTAحفظت العينات بانابيب حاويه على الـ 

o
Pc)  لمستخلصDNA  وعدها ضخمت الجيناتGSTT1,GSTM1 

 .المسؤولة عن ازالة السميه وااللبومين كسيطره داخليه 

% من الذكور، أضافة الى االعمر حيث كانت اعلى  نسبة اصابه 39% من المرضى كانوا من االناث بينما كانوا 61أظهرت نتائج الدراسة أن 
-20% واقل نسبة اصابه للمرضى الذين تتراوح اعمارهم مابين (26) حيث كانت النسبه 69-60عن المرضى الذين تتراوح اعمارهم بين (

 %. 49% والذين اليملكون تأريخا عائليا 51% ، ونسبة المرضى الذين يملكون تأريخآ عائليا كانوا 11سبه ) حيث كانت الن29

بينما فقدان الجين  ( OR= 17.6;95%, CI=2.108)   سنه  50مره في العمر اقل من  17يزداد  GSTT1اظهرت النتائج  بان فقدان الجين 
GSTM1   والجينينGSTT1,GSTM1  ي زياده مرتين تقريبآمعآ يكونا ف    (OR=    2.4 , OR= 1.67)   ظهرت عالقة ارتباط بينما

 . GSTT1,GSTM1سنه  عند ازدياد فقدان الجينين  50  واضحه بين خطر االصابه بالمرض في االعمار الكبيره

 PCR, GSTT1,GSTM1اعتالل الكلى السكري ، جينات ،  الكلمات المفتاحيه:
 

 

Introduction: 

    Diabetes mellitus (DM) a term 
describes a metabolic disorder due to 
many pathogens such as excessive 
sugar, chronic blood disorders in the 
metabolism of carbohydrates, fats and 
proteins resulting from a defect in 
insulin secretion or insulin action, or 
both that triggered diabetes in the 
long term include damage and failure 
in various tissues and patients 
diabetes appear to have characteristic 
symptoms such as thirst and frequent 
urine and blurred vision, loss of 

weight, and when you get a coma 
disease progression or death in the 
absence of effective treatment. P

(1) 

DM prevalence increases continually 
around the world ; it became one of 
the major global problems for the 
developing as well as the developed 
countries .It is affecting millions of 
peoples, about 6-7% of the world's 
population P

(2) ( 3) ( 4 )
P. 

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 P

(5 )
P. 

DN with diabetic chronic renal 
insufficiency (CRI) is a leading cause 
of end stage renal disease worldwide 
P

(6)
P. 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 P

(7) (8) (9).
Pis rapidly 

becoming the leading cause of end – 
stage renal disease (ESRD), 
Particularly in the industrialized 
countries of the world P

(10)
P. 

Glutathione S-transferaseare (GSTs) 
genes that belong to the phase II 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 I 
and the Phase II other enzymes to 
facilitate disposal P

(11). 
 

 

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 – 
20cP

0
P 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: 

500µ was added  of a blood sample in 
the pipes (Eppendorf tube) capacity 
(1.5 ml) and then 600µ  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 
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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 µof 
DNA undiminished oxygen to 3 µ 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  P

( 13) (14 ). 

 

Table (1): Oligonucleotide primer sequences used for amplification of GSTT1 & 
GSTM1 genes. 

TA Tm Length Primer sequences Primers 
59°C 

 

59°C 

64°C 

 

64°C 

22   

 

22  

5-GAA  CTC  CCT GAA  AAG  CTA  AAG   C- -3 

5- GTT  GGG  CTC  AAA TAT   ACG   GTG  G- 3 

*F 

 

*R 
GSTM1 

59°C 

 

59°C 

64°C 

 

64°C 

23   

 

20   

5- TTC  CTT  ACT   GGT   CCT   CAC  ATC  TC- 3 

5- TCA  CCG  GAT  CAT  GGC  CAG  CA -3 

F 

 

R 

GSTT1  

59°C 

 

59°C 

64°C 

 

64°C 

22   

 

24   

5-GCC  CTC  TGC  TAA  CAA  GTC  CTA   C- 3 

5- GCC  CTA  AAA AGA  AAA  TCG CCA   ATC- 
3 

F 

 

R 

Albumin 
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Table (2): PCR reaction for amplication of GSTM1 & GSTT1 genes. 

Volume materials 
5 µl Master Mix 

1 µl               for one gene Primer Forward 

1 µl             for one gene Primer Reverse 

5 µl DNA 

8 µl D.W. 

20 µl Total 

 

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

No. of Cycle Time Temperature Steps 
No. of 

Steps 

1 Cycle 3 min 94 °C Denaturation 1 1 

30 Cycles 

1 min 94 °C Denaturation 2 2 

1 min 58°C Annealing 3 

1 min 72°C Extension 1 4 

1 cycle 5 min 72°C Final Extension 2 5 

 

5. 

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%).  

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 P

(13) ( 14)
P. 

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% CI for 
comparison between patients and 
control samples to study the effect of 
deletion mutations in the genes 
GSTM1 and GSTT1 in the incidence 
of the disease. 

Results: 

     

The image (1) shows the migration of packages the DNA extracted from samples 
compared to patients. 

                      1            2           3            4            5            6           7 

  

DNA 

 

 

 

 

 

 
 

Figure (1): The Electrophoresie for total DNA 0f 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 

 
500 bp                                                                                                                         

400bp 480bp 

300bp 350bp 

200bp 216bp 

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 GSTT1 genes 

Lane 3 Loss of together genes GSTM1,GSTT1 

Lane 6 Natural (contain the three genes). 

 

This study showed: 

1.1 The loss of gene GSTM1 and 
risk of diabetic nephropathy 
disease. 

Found that loss of the gene GSTM1 
was (48.49%) in the control samples, 
while (31%) in patients samples, 

through statistical analysis showing 
no significant differences between the 
loss of the gene GSTM1 and the risk 
of diabetic nephropathy impairment 
compared to the control group in 
possession of this gene (OR= 0.469 ; 
95%CI= 0.259 – 0.849).Table (1) 
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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%CI= 
1.574 – 5.785).Table (1) 

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 
groups% 

Patients 
groups% 

OR* 95% CI P value* 

GSTM1 (+)* 46 (51.11%) 69 (69%)    

GSTM1 (-)* 44 (48.49%) 31 (31%) 0.469 0.259 – 0.849 0.0123 

GSTT1 (+) 72 (80%) 57 (57%)    

GSTT1 (-) 18 (20%) 43 (43%) 3.017 1.574 – 5.785 0.0009 

GSTM1, GSTT1 (+) 36 (81.81%) 43 (70.49%)    

GSTM1, GSTT1 (-) 8 (18.19%) 18 (29.50%) 1.883 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 
and controls. 

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

group of (60-69) year (26%) 
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. 

Age 
Control patients 

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% 
 

XP

2
P = 4.29     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%CI= 

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 GSTM1andGSTT1 genes of control and patients samples by 
ages of at least 50 years old. 

Genotype 
Controls group 

Least 50= 33 

Patients group 

Least 50=  53 
OR 95% CI 

GSTM1 (+) 30 (33.33%) 25 (25%) 1.0  

GSTM1 (-) 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 

GSTM1, GSTT1 (+) 19 (21.11%) 17 (17%) 1.0  

GSTM1, GSTT1 (-) 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 GSTM1and GSTT1 genes of control and patients samples by 
ages of at older 50 years old. 

Genetic models 
Control  groups 

Older=57 

Patients groups 

Older= 69 
OR 95% CI 

GSTM1 (+) 51(56.66%) 44 (44%) 1.0  

GSTM1 (-) 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%) 23.78 5.37- 105.331 

GSTM1, GSTT1 (+) 23 (25.55%) 27 (27%) 1.0  

GSTM1, GSTT1 (-) 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 years old and GSTM1 null 

genotype and GSTM1 and GSTT1 null 
genotypes (OR= 2.367), (OR= 
3.148).as in table (8). 

 

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

Genetic models 
Patients groups 
at least 50years 

old= 31 

Patients groups at 
older 50 years 

old= 69 
OR 95% CI 

GSTM1 (+) 25 (25%) 44 (44%) 1.0  

GSTM1 (-) 6 (6%) 25 (25%) 2.367 0.856-6.548 

GSTT1 (+) 20 (20%) 37 (37%) 1.0  

GSTT1 (-) 11 (11%) 32 (32%) 1.572 0.656-3.771 

GSTM1, GSTT1 (+) 17 (17%) 27 (27%) 1.0  

GSTM1, GSTT1 (-) 3 (3%) 15 (15%) 3.148 0.792-12.516 

 

Discussion: 

     Glutathione S- transferase (GSTs) 
genes encoding the large gene family 
of enzymes that play an important 
role in protecting cells against free 
oxygenic species P

(15)
P, 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, P

(13)
P 

and bronchial asthma P

(15),
P vitiligoP

(16)
P 

and Myocardial infarction P

(17). 

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

missing genes together 
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%CI= 0.734-4.838) the loss 
of the gene was increased by three 
times (OR= 3.017; 95%CI= 1.574-
5.785). 

(17) found  that the loss of Gene 
GSTT1 increased by three times 
(OR= 3.172; 95%CI= 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%CI= 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%CI= 
0.80- 9.19)  while the gene GSTM1 
was twice (OR= 2.06; 95%CI= 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 P

(19). 

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) P

(20 )
P 

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 

GSTT1 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%CI= 2.108-146.919) 
and GSTM1 null (OR= 
23.78;95%CI= 5.37-105.331), 
(OR=4.82;95%CI= 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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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 Baqir 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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مقاروت بيه ثالثت طرق للكشف عه عذوى البروسيال في بعض مستشفياث 

 بغذاد
 

 ايىاس سعذ
 

 يخخبش األحٍبء انًجهشٌت وانسًىو ، يشكض بحىد انبٍئت ، انجبيؼت انخكُىنىجٍت
 

 

حشخٍض داء انبشوسٍال فً انًشضى )أَثى وركش( انًشخبت إطببخهى وانًظببٍٍ بذاء انبشوسٍال بىاسطت انطشٌقت : الهذف الخالصت:

 إسخخالص انذَب فً حشخٍض داء انبشوسٍال فً األَسبٌ.انًظهٍت )إخخببس انشوص بُكبل( وطشٌقت انضسع وكزنك حقٍُت 

حى انحظىل ػهى ػٍُبث انذو وانًظم يٍ انًشضى انًشخبه إطببخهى وانًظببٍٍ  بذاء انبشوسٍال ) أَثى وركش( يٍ  مذة ومكان الذراست:

حكٍى انؼبو، يسخشفى انشهٍذ بؼض انًسخشفٍبث فً يذٌ يخخهفت نًحبفظت بغذاد )كشخ وسطبفت( وانخً حشًم: }يسخشفى يحًذ ببقش ان

 .2015نغبٌت حضٌشاٌ   2014انظذس، ويسخشفى األيبو ػهً )ػهٍه انسالو({، نهًذة يٍ شهش حششٌٍ األول 

 

.%( 45.2) 53ػٍُت دو يٍ انًشضى انًشخبه إطببخهى وانًظببٍٍ بذاء انبشوسٍال. وانخً حشًم  117أجشٌج انذساست ػهى طريقت العمل: 

كش. إػخًذ انخشخٍض ػهى انؼاليبث انسشٌشٌت انًؤكذة بىاسطت األخخببس انًظهً )إخخببس انشوصبُكبل( ، بًٍُب %( ر54.2) 64أَثى و 

 انًسخؼًشاث انًؼضونه حى حأكٍذهب بىاسطت طبغت كشاو ويخخهف األخخببساث انكًٍٍبئٍت. 

( ػٍُت يىجبت ألخخببس انشوص بُكبل، وانزي %59.82) 70ػٍُت دو، وانخً حشًم: أَثى وركش، ظهشث انُخبئج:  117يٍ يجًىع الىتائج: 

 39%( ػٍُت يىجبت نهضسع انًسخؼًهه دو انًشضى، وحشًم: 50.42) 59%( ركش، وكزنك 71.4) 50%( أَثى و 28.5) 20ٌشًم: 

 انذَب.   %( ركش. إسخخالص انذَب بأسخخذاو انؼذة انًخخبشٌت، وكبَج انُخٍجت نكم انًشضى يىجبت ألسخخالص33.8) 20%( أَثى و 66.1)

انُخبئج حشٍش أٌ انًشضى كبَىا ٌسخؼًهىٌ انحهٍب أو يُخجبحه أو انهزٌٍ ػهى إحظبل ببنًبشٍت انًظببت أو انًشخبه إطببخهب األستىتاجاث: 

هًت ببنبشوسٍال يثم: األغُبو، انًبػض، األبقبس وانجبيىط انًىجىدة ببنًُبطق انىببئٍت فً يحبفظت بغذاد، والحظُب إٌ طشٌقت صسع انذو ي

 نهكشف ػٍ داء انبشوسٍال يقبسَتً يغ انطشٌقت انًظهٍت ) إخخببس انشوص بُكبل(  فً حشخٍض داء انبشوسٍال. 
 

 األَسبٌ، داء انبشوسٍال، انًشضى، إخخببس انشوص بُكبل، انضسع، إسخخالص انذَب. الكلماث األساسيت:

 

 

Introduction      
      

Brucellosis is among the most 

widespread zoonotic infections 

causing human suffering and 

economic losses in livestock [1-3].   

        

      Brucellosis is a disease of 

domestic and wild animals that can 

be transmitted to humans (zoonosis). 

Brucellosis can be transmitted from 

animals to humans in many ways: 

ingestion of infected meat or 

unpasteurized dairy products; direct 

contact of broken skin or mucous 

membrane with infected animal 

tissues; and inhalation of infectious 

aerosols. Except for possible cases 

of transmission after blood 

transfusion, parenteral drug use and 

bone marrow transplant [4], 

brucellosis is still considered not to 

be transmissible from person to 

person via close contact [5]. 

    Congenitally infected infants can 

exhibit low birth weight, failure to 

thrive, jaundice, hepatomegaly, 

splenomegaly, respiratory difficulty, 

and general signs of sepsis (fever, 

vomiting). Some cases are 

asymptomatic [6].    

     Milk and milk products are 

common sources of infection. The 

survival of Brucella may be 

prolonged in milk stored at optimal 

conditions to prevent souring. Milk 

may also neutralize the gastric acid 

and in turn protects ingested bacteria 

in the stomach. The raw milk, 

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 Baqir Al-

Hakim, Al-Shaheed Al-Sadder, Al-

Imam Ali (peace be upon him)   
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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 µL 

of RBT antigen and 30 µL 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 121ºC 

for 15 min, after cooling the media 

to 56 ºC, 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 ºC 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 ºC 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% CO2 .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 extraction from blood   

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).  

 

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 

Baghdad 

Number 

of 

sample 

Positive Negative Chi 

square- 

χ
2
  

Female 

(%) 

Male 

(%) 

Female 

(%) 

Male 

(%) 

1 Al-Shaheed Al-

Saader 

11 4 (36.36) 2 (18.18) 2 (18.18) 3 (27.27) 6.227 

** 

2 Al-Imam Ali 

(peace be upon 

him) 

90 15 

(16.66) 

45 (50.00) 18 (20.00) 12 (13.33) 10.648 

** 

3 General hospital 

Mohammad Baqir 

Al-Hakim 

16 1 (6.25) 3 (18.75) 3 (18.75) 9 (56.25) 9.207 

** 

Total - 117 20 

(59.27) 

50 (86.93) 23 (56.93) 24 (96.85) 9.614 

** 

** (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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Figure1: The Comparison of Brucella antibody titer (RBT) and conventional culture 

Result.  

      

For 59 patients (50.42 %), the 

diagnosis of brucellosis was 

established by isolated the pathogen 

in blood cultures.  (Table 2 and 

Figure 2, 3). 

 

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

male. 
 

No. Hospitals in 

Baghdad 

Number 

of 

sample 

Positive Negative Chi 

square- 

χ
2 

Female 

(%) 

Male 

(%) 

Female 

(%) 

Male 

(%) 

1 Al-Shaheed Al-

Saader 

11 2 (18.18) 0 5 (45.45) 4 (36.36) 8.327 ** 

2 Al-Imam Ali 

(peace be upon 

him) 

90 32 (35.55) 15 (16.66) 25 (27.77) 18 (20.00) 9.681 ** 

3 General hospital 

Mohammad Baqir 

Al-Hakim 

16 5 (31.25) 5 (31.25) 4 (25.00) 2 (12.50) 5.048 * 

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 

performed using Gram staining and 

identification by different 

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 H2S - 

 + = Positive, - = Negative.  
 

In present study DNA extracted 

from 117 human blood samples, 117 

(100%) samples were positive 

results by the Wizard Genomic  

DNA Purification Kit (Promega 

– company –USA) was used    

figure (4). 

 

 

 
 

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 yield 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 H2S tests and motility 

are positive for most members of 

the genus Brucella. 

    Although most investigators 

prefer using commercial kits 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 Iraq 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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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 Iraqi 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 II 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-qadisiya  and the results showed that a high frequencies of HLA- 
DQA1*0502 have 77.14%R vs0R%,OR = 61.8649,RR     =16.4247) ,and HLA- DRB1 0301 RR= 5.575,OR 
=7.1284 and have 25 % Rvs  0R % among patients as compared to control group. as well as the following 
allele DRB1*0304  was  presented with frequencies 18%R vs  0R %   ,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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-HLAبين االليالت لمستضد الكرية اليبضاء البشري ( االرتباط
DRB1*0301, HLA-DRB1*0304 HLA-DQA1*0502 

 الدرقية في محافظة ذي قارومرض افراط الغدة 
 

 3عالية عصام  ،  2جابر حميد حسن  ،1 طوف كماجدة غازي م
 

 جامعة ذي قار \علوم الحياة\كلية العلوم 1
 الجامعة المستنصرية\التحاليل السريرية\كلية الصيدلة 2

 الجامعة المستنصرية\علوم الحياة \كلية العلوم 3
 

 ةوبسيطرT3,T4 هرموناتفرز  ألرغاميتحت  ةالهوائي ةالقصب أمامتقع  ةغده تتكون من فصين محاط بكبسول ةالغدة الدرقي :الخالصة 
 .TSHبواسطة هرمون  ةالنخامي ةمن الغد

وجود هذه  .حيث انمن العوامل الوراثية المهمة في بدء أو تنظيم االستجابة المناعيةHLA) البيضاء البشري ( الكريهيعد مستضد 
 بالمرض. لإلصابةاو االستعداد  اإلصابةيساهم في دراسة مستوى  DQ ،DR المستضدات

 72ل  وأجريت .ة الوراثية  لدى عينة من  المرضى المصابين في مدينة ذي قاريشرات المناعؤجاءت هذه الدراسة لتقييم بعض الم
في مركز الطبي للغدد الصم  من الذين تم فحصهم لغدة  الدرقية إفراط  إفراز ا% ذكورا يعانون  من 12,5و إناثا% منهم 87,5مريض

تراوحت  2014 أيلول إلى 2014تم اتخاذهم كمجموعة سيطرة وذلك للفترة من ايار أشخاص أصحاء 10و  الناصريهوالسكري في مدينة 
 .) سنة 50 -23من ( واألصحاء أعمار المرضى

 -Class-IIالبيضاء البشري للصنف الثاني (  الكريهلتنميط مستضد  PCR-SSPوقد اشتملت الدراسة الجزيئية استخدام تقنية
HLA-DRB1 , -DQA1  النسب وأظهرت النتائج بأن   جامعة القادسية . –في كلية الطب البيطري مرضى و مجموعة السيطرة ال) في

 DQA1*0502  HLA- DRB1  0301 . DRB1*0304 ,للمستضدات  %18 و    %25و %77.14المئوية لتكرار االليلالت  هي  
الضد   TPOو ، فضال عن وجود عالقة خطورة بين االليالت قيد الدراسة %0لدى المرضى مقارنة بمجموعة السيطرة على التوالي 

 ( RR::1.37, 2.72, 1.70).بالتعاقب   HLA-DQA1*0501, DRB1*0304, DRB1*0301المناعي الذاتي 
 

 

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 Iraq 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 II molecules are 
glycoproteins encoded by the MHC 
Class II genes, are found only on a 
few specialized cell types, including 
macrophages, dendritic cells and B 
cells, all of which are professional 
APCRSR. 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 Cº 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-qadisiya 
and  based on the fact that primer 
extension and hence successful PCR 
relies on an exact match at the 3- 
end of  both primers .Therefore 
,only if the primers entirely match 
the target sequence the amplification 
obtained which is subsequently 

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 
design online, where provided from 
Bioneer company, Korea as 
following table: 

 
Primer Sequence size 

DRB1*0301 CAGCCTTGATGTAAGGCACA 
ATCCAGGCAGCATTGAAGTC 

698bp 

DRB1*0301 allele CATTCCACTGTGAGAGGGC 
AGCACCCAAGCGTGACA 

 

DQA1*0502 CCAGTCTTACGGTCCCTCTG 
AAGAGCCCTCCTACCAGCAT 

554bp 

DQA1*0502 allele CCCTTCATACCAAGTTTCATTATTTTA 
ATCTGGGGACCTCTTGGAA 

 

DRB1*0304 AACCCCGTAGTTGTGTCTGC 
GATCCTCCTCCAGCTCCTG 

531bp 

DRB1*0304 
allele 

AGAAACGTGCTGCGGG 
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 XP

2
P 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 

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 . 

 

 
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. 
 

 
 

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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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 5.575 0.218 

OR 7.1284 0.1822 

 
The distribution of HLA-
DRB1*0301 25 % is shown in 
Table(2). which has (OR) equal to 

(7.12) but it did not reveal 
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 

 

The distribution of HLA-
DRB1*0304  18 % is shown in 
Table(3). which has (OR) equal to 
(4.76) but it did not reveal 

significance .The risk factor (4.06) 
and not significance . 

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

anti-body TPO more than others 
auto anti-bodies OR and RR 
(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 9.9474 0.14 

 
The result showed that auto 

anti-body TPO more than others 
auto anti-bodies OR and RR 
(28.636, 2.727) respectively       
table (6). 

In all results of tables showed  
that anti-TPO, was the most 
associated with HLA – typing HLA-
DQA1*0502, DRB1*0304, 
DRB1*0301 (28,7,6) Respectively  . 
OD : (28.636 ,22.5849 , 10.92) 

DRB1*0304, HLA-DQA1*0502, 
DRB1*0301 Respectively in 
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 
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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 used 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 II 
region, differences in HLA class II 
genotype may, in part, contribute to 
the different immunopathological 
processes and clinical presentation 
of these related diseases.( 11)    

However , associations of HLA 
class II (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 
II genes, 0T 0T6THLA-DRB16T*6T03010T6T 0T(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% RVSR.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% RVSR. 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) It is well 
established that in HLA-class II 

http://www.ncbi.nlm.nih.gov/pubmed?term=Wongsurawat%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16451208
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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 II 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 II 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 II 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. It 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 I and II,  (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. 
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Association of Glutathione –S-Transferase (GSTP1) 
gene  polymorphism with Acute Myeloid leukemia  in 

Iraqi patients 
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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 Iraqi (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\Val       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. 

 

) الثاني ومرض ابيضاض GSTP1بين تعدد النمط الوراثي للجين ( ةالعالق
 الدم النخاعي الحاد لمرضى عراقيين
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 جامعة بغداد / كلية العلوم للبنات
 

هذه في  .الحادسرطان الدم النخاعي 5Tومنها 5T عدد من االمراض السرطانيه 5Tبتقيم 5Tارتبط  GSTP15Tالنمط الوراثي للجين تعدد : 5Tةالخالص
) 60و( عينه لمرضى عراقيين  )5T )60وقابليه االصابه بسرطان الدم النخاعي الحاد في GSTP1عن توارث النمط الوراثي 5T بحث الدراسة
  وتباين اطوال قطع الدنا المقيدة )polymerase chain reactionالتضاعـــف التسلسـلي ( تحاليل تقنية االصحاء باستخداممن  

)Restriction Fragment Length Polymorphism(5T.) اضــهرت النتائج ان االلـــيل الــــطافرG كان اكثر وجــــــودا في (
5T0.17 اإلنــــاثب مقارنة 5T 0,38الذكـــور 5T .5 التركيب الوراثيT المطفرVal\Val5T 5T5في كانT 5 بنسبه اعلى  مرضىال الذكورT85.715T ٪اإلناث من 

5T14.295T5 النمط  الوراثي سنة كان  30أقل من  الفئة العمرية . 1.648 ٪ وبفارق معنوي عاليT5ا وبفارق معنوي ـــــــالمطفر هو االكثر شيوعT 
والجنس ممكن ان يكونا عامليــــن خطوره مرتبطه بمرض ابيضاض الدم  الدراسه افترضت ان االليل المطفر عن بقيه  الفئات العمرية .

 .النخاعي الحاد
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Introduction 

    Acute leukemia is divide into 
acute lymphoblastic leukemia 
(ALL) and acute myeloid leukemia 
(AML)(1).The last one is the most 
common affection in adult(2).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(3).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(4).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(5).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 
lle 105 val amino acid change in 
exon 5(6). 

    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(7)(8). 

    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 (9) and heart 
disease (10,11). 

   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) (12).These results are either 
from significant correlation by the 
polymorphisms to AML,or not 
significant relation(13).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 P

 (14) 
    PCR amplifications were 
performed in a total volume of 30 
μL consisted of 5 μL genomic 
DNA,8 μL D.W.15 μL master mix 
and 1 μL of each primer. GSTP1 
forward were 5′-ACC CCA GGG 
CTC TAT GGG AA-3′;and 
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 μL of 
PCR products was digested with 4U 
of BsmAI restriction enzyme (New 
England Biolabs) in a total volume 
of 30 μL.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 
Ile/Ile,heterozygous mutant Ile/ 
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.Lane12,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 BsmA1 enzyme 
and the samples were then run in 3% 
agarose by gel electrophoresis. 
Homozygous wild type genotype 
Ile\Ile was indicated by 176 bp band 

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

 

 
Figure (3): Photograph of the PCR products of the GSTP1 gene after BsmAI 
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 Ile/ Ile 
genotype (176 bp).lanes 13 show the Ile/Val 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 Ile\Ile 
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 

30-50 More than 50 Total p-value 

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 0.27 --- 
*(P<0.05),**(P<0.01). 

 

    The data was showed that the 
percentage of patient with Ile\Ile 
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 
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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.(15)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 (16) found that 
there were significant different 
between all genotypes and the 
homozygous mutant val\val was 
evaluated in patients only with 
T2DM 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 
stress(17). 

   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 . 

   (18)found  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 
T2DM patients nevertheless the 
differences were not statistically 
significant.With respect to sex of the 
proband GSTP1 val\val 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(19). 

   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 
Iraq.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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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) µM 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 Iraqi strain of cutaneous leishmaniasis has its own pathway to scavenge SLs to 
survive and multiply, in vitro.  

Key words: Leishmania, myriocin, Sphingolipids. 

 

سمية الميريوسين ضد الطور المسّوط لطفيلي اللشمانيا الجلدية خارج الجسم 
 الحي

 

 فاطمة محسن موسى و  حيدر زهير علي 

 جامعة بغداد –قسم علوم الحياة  –كلية العلوم 
 

اللشمانيا الجلدية طفيلي ابتدائي يسبب مرض اللشمانيا الجلدية. الدهون االسفنجولية مكونات أساسية في الغشاء الخلوي للكائنات  الخالصة:
قاء على حقيقية النواة من ضمنها اللشمانيا. في هذا البحث تم دراسة مسار التخليق الحيوي للدهون االسفنجولية للطفيلي للتحري عن قدرته في الب

الحياة و التكاثر بعد معالجة االطوار المّسوطة بعقار الميريوسين ، المعروف بقدرته على تثبيط االنزيم األول في تخليق الدهون قيد 
palmitoyltransferase (SPT) استخدمت عدة تراكيز من الميريوسين .(1.56 ,3.125 ,6.25 ,12.5 ,25 ,50 ,100, and 0.78) 

ساعة. أوضحت النتائج ان االطوار المّسوطة استطاعت الحفاظ على حيويتها  24و  12و  4أوقات للمتابعة   مايكرووموالر و اعتمدت ثالثة
% في الوسط الزرعي الخالي  86قاربت  بمصل جنين العجل وأدني فعالية خلوية % في الوسط الزرعي المزود 79بادنى فعالية خلوية قاربت 

لديها الية خاصة في الحفاظ على مستوى الدهون  سة ان العزلة العراقية من اللشمانيا الجلديةمن مصل جنين العجل. نستنتج من هذه الدرا
 االسفنجولية و البقاء حيّة بعد استخدام الميريوسين خارج الجسم.
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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-
oxo-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 
50µg/ml of gentamycin was added 
and pH was adjusted at 7.4. Culture 
tubes were incubated at 26oC 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 µl of parasite suspension of 
4×105 cell/ml was seeded in each 
well; myriocin was added starting 
with 100 micromolar (µM) 
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 26oC 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 26oC 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 
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cell viability of parasites cultured in 
FBS-media, 12 hours incubation, was 
94.21% at concentration of 1.56 µM 
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 

of 50 µM after 12 hours incubation 
and was 86.75% at concentration of 
6.25 after 24 hours incubation, figure 
3 and 4.  

The results of L. donovani 
cytotoxicity with myriocin was not 
different from L. tropica (data not 
shown). 

 
 

 
 

Figure-1: Myriocin cytotoxicity against L. tropica promastigotes cultured in FBS-
medium, after 12 hours incubation. 

 

 
 

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. 

 

 

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 SPT2 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 kinetoplast 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 is 
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 IgG 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. 

 
والعامل  سي التفاعلي بروتينو  المضادة لداء المقوسات األجسام قياس

 في مرضى التهاب المفاصل الرثياني المعالجين بعقار الرثياني
 الميثوتركسيت

 
 خوله حوري زغير و  رشا حسين كبه 

 

 .قسم علوم الحياة ، كلية العلوم ، جامعة بغداد ، بغداد ، العراق
 

التهاب المفاصل الرثياني المعالجين من مرضى   294معدل انتشار داء المقوسات الكونيدية فيأجريت هذه الدراسة لتقييم  :الخالصة
. تم جمع العينات وتحديد وجود طبيعيه عينة سيطرة 50معالجين والالمقاصل التهاب الرثياني غير  من مرضى   50بالميثوتركسيت، و

عامل بروتين سي التفاعلي والالكونيدية من النوع (ج) و (م) باستخدام تقنية االليزا. كذلك تم قياس  األجسام المضادة لطفيلي المقوسات
. وكانت األجسام المضادة لطفيلي المقوسات الكونيدية منالنوع (ج) و (م) في مجموعة التهاب المفاصل اختبار الالتكس المثبت الرثياني ب

 و(%8)4  المعالجين  ولمرضى التهاب المفاصل الرثياني غير ,(%33.33)98 و(%20.408)60  الرثياني المعالجين بالميثوتركسيت
 تلبروتين سي التفاعلي كانإن النسبة المئوية الموجبة .على التوالي  .(%12)6و(%24)2  فكانت  أما في مجموعة السيطرة    (63%)18

في و 5)10(%في مرضى المفاصل الرثياني غير المعالجين و 43)86و(%مرضى المعالجين بعقار الميثوتركسيت الفي  72)76,59(%
المرضى المعالجين بالميثوتركسيت  يف140)47,62(%للعامل الرثياني كانت  بينما النسبة المئوية الموجبةاالشخاص االصحاء،

بين  (P≤0.05) معنويةأوضحت النتائج وجود فروق .شخاص األصحاءفي االو 6) 12(%في المرضى غير المعالجين  و  39)76(%و
 .وغير المعالجينالمرضى المعالجين 
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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(IL-1) and Tumor 
Necrosis Factor- alpha (TNF-α) 
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 IgG (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-α antagonists 
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(Etanercept) (Zalevsky et al., 2007).  
Despite the good results, anti-TNF- 
α 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 Th1 
protective response  associated  with  
the  production  of   
proinflammatory   cytokines, 
including interleukin-12 (IL-12) and 
TNF- α (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 (IgM) 
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 -χ2 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).   
          

RF-Latex test Test 

Subject Total Negative No (%) Positive No (%) 

294 154(52.38%) 140(47.62%) RA(MTX) 

50 11(22%) 39(78%) RA 

50 44(88%) 6(12%) Healthy 
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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-α 
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). 
 

C-RP-Latex test Test 
 

Subject Total Negative No (%) Positive No (%) 

294 32(34.04%) 72(76.59%) RA(MTX) 
50 7(41%) 43(86%) RA 
50 45(90%) 5(10%) Healthy 

 
 

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 
6T(Breedveld 6Tand 6TCombe, 2011)6T; 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 

and IgG 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 

 
 

Subject 
P value 

IgG IgM 
Total Negative 

No (%) 
Positive 
No (%) 

Negative 
No (%) 

Positive 
No (%) 

0.000 
198 

(66.7%) 
98(33.3%) 

234(79.6
%) 

60 
(20.4%) 

294 RA+MTX 

0.000 
32 

(23.08%) 
18 (76.92%) 46 (92%) 4 (8%) 50 RA 

0.003 44 (88%) 6 (12%) 
100 

(100%) 
0 50 Healthy 

- P< 0.05* significant differences 

 
The results of RA patients 

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 by Beladi Mosuvi and 

Faramarzi, (2013) were they showed 
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- α 
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-α 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-α. TNF-α 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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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 Gramʼs 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 , lyt A , Real Time PCR 

 
المسببة اللتهاب السحايا   Streptococcus pneumoniaeتشخيص

عن جين عامل الضراوة  للتحريستخدام الطرق الجزيئية أب البكتيري
Autolysin lyt A 

 

Pهدى زهير البناء

1
P خالد عبد الرزاق حبيب ،P

2
P كفاح احمد الكرخي ،P

3 
 

P

1
P  ،  المستنصرية الجامعةقسم علوم الحياه ، كليه العلوم 

P

2 
Pوم الحياه ، كليه العلوم للبنات ، جامعه بغدادقسم عل 

P

3 
P الصحةالمركزي ،  وزاره  الصحةمختبر   

 

كعامل ضراوه يمكن ان يساهم في امراضيه بكتريا  Autolysinالهدف من هذا البحث هو التحري عن جين ة: الخالص
Streptococcus pneumoniae تبارات غير المعتمده على الزرع مثل اختبار المسببه اللتهاب السحايا البكتيري في االطفال. االخ

اهميه خاصه بالنسبه للمرضى  له Streptococcus pneumoniaeالتالزن واختبار تضخيم الدنا التضاعفي التسلسلي لتشخيص بكتريا 
رضى الذين نماذجهم من الذين تناولوا عالجا من المضادات الحيويه مسبقا او الذين يحتاجون الى تشخيص مبكر للممرضات المسببه او الم

) عينه من سائل النخاع 303) ساعه من الحضن. تم تسليم (72سائل النخاع الشوكي سالبه للتصبيغ بصبغه كرام مع نتيجه زرع سلبيه بعد (
) %11.88( ) حاله36كحاالت التهاب سحايا بكتيري و ( %)  25.41) حاله (77(الشوكي الى مختبر الصحه المركزي . شخصت 

) من حاالت التهاب السحايا البكتيري. تم %20.77( ) حاله16من ( S. pneumoniaeبكتريا عزلت التهاب سحايا فايروسي.  كحاالت
 عن  لكشفل simplex PCRبتقنيه تضخيم الدنا التضاعفي التسلسلي    S. pneumoniaeالدنا المستخلص من بكتريا  تضخيم

 Real Time PCRتقنيه  بينما استخدام) عزله 16من اصل (عزالت ) 9ي (فموجود  Autolysin، ولوحظ  أن   Autolysinجين
 .عن وجوده في كل العزالت تكشف
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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 β-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 
lyt 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 lyt 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 37ºC in 5% CO2 for 18-24 hours. 
The α-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 0.5 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 ºC on blood agar 
plates. Bacteria were resuspended in 
500 μl SET Buffer.  
2- 10 μl of lysozyme solution was 
added and mixed in vortex , then 
incubated for (30-60) min at 37 ºC. 
3- 14 μl of  Protease solution  was 
added and mixed in a vortex , 60 μl 
of 10 % SDS  was added and mixed 
by inversion , then incubated for 2 
hr at 55 ºC in incubator or 55 ºC 
overnight in water bath.  
4- 200 μl of  5 M  NaCl  was added 
and mixed thoroughly by inversion 
and let cool to 37 ºC. 
5- 500 μl of Chloroform  was added 
and mixed by inversion for 30 min 
at 20 ºC. Then it was centrifuged for 
15 min at 4500 rpm at 20 ºC. 
Supernatant was transferred to fresh 
tube . 
6- 600 μl 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 μl 70 % 
Ethanol, centrifuged 14000 rpm for 
2 min , air dried and dissolved in 50 
μl 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 
(5´       3´) 

Gene size (bp) Reference 

Lyt A Forward primer 
CAA CCG TAC AGA ATG AAG CGG 

Reverse primer 
TTA TTC GTG CAA TAC TCG  TGC G 

319 (6) 

3- PCR working solution:  
PCR reaction was conducted in 20 
µl of a reaction mixture containing 
DNA , Gotaq Green Master , 
MgCl2, forward and reverse primer 
and distilled water . Optimization of 
polymerase chain reaction was 

accomplished after several trials, 
thus the following mixture were 
adopted as mentioned in Table (2) 
and amplification was conducted 
using a master cycler (Eppendorf) 
programmed as mentioned in    
Table (3). 

 
Table (2) The mixture of Simplex PCR working solution 

 

Working Solution for  

simplex PCR of lyt A 

Distilled Water 4 μl 

Gotaq Master Mix 10 μl 

Forward Primer 2 μl 

Reverse Primer 2 μl 

MgCl2 - 

DNA 2 μl 

Final volume = 20 μl 

 
Table (3) PCR Programs 
 

Gene Initial 
denature-tion 

No. of cycles Final extension 

Lyt A 5 min at 
94 ºC 

30 cycles , each cycle consist-ing of : 
30 sec at 94 ºC 
30 sec at 53 ºC 
30 sec at 72 ºC 

10 min at 72 ºC 

  



 
 

Iraqi Journal of Biotechnology                                                      344 
 

  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 5´-exonuclease 
activity of the Taq 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 lyt A gene 
 

Sequence of primer 
 (5´       3´) 

Reference 

Forward primer 
ACG CAA TCT AGC AGA TGA AGC A 
Reverse primer 
TCG TGC GTT TTA ATT CCA GCT 
Probe 
FAM-GCC GAA AAC GCT TGATAC AGG GAG- 
BHQ1 

(10) 
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      The Real Time PCR 
amplifications were performed in 25 
μl 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 lyt A gene 

 
 

Working solution for Real Time PCR of lyt A gene 

Distilled Water 8.5 μl 

Gotaq master mix 12.5 μl 

Forward Primer 0.5 μl 

Reverse Primer 0.5 μl 

Probe 0.5 μl 

DNA 2.5 μl 

Final volume 25 μl 

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

 

Thermal Cycling 

1 cycle 95 ºC for 10 min 

 

40 cycle 

95 ºC for 15 sec 

60 ºC 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 ºC 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 μl of  
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   each dilution to 900 μl 0f 
Normal saline , then plating 100 
μl of each dilution onto Blood 
agar plates and then aerobic 
incubation overnight at 37 ºC 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 
(1). 

 
 

 
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  lyt 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 lyt 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 lyt A 
S.pneumoniae. Lane 11-14 negative 
lyt A S.pneumoniae 
      Real Time PCR was used to 
identify S.pneumoniae by the most 
important virulence gene  lyt 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 
(3). 

 

Molecular 
weight 

1000 bp  
900 bp 
800 bp 
700 bp 
600 bp 
500  bp 
400 bp 
300 bp 
200 bp 
100  bp 
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Figure (3) Amplification curves of positive lyt 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 
 

303 No. Cases 

77 No. Bacterial meningitis 
25.41 % 
16 No. S.pneumoniae 
20.77 % 
9 No. S.pneumoniae diagnosed by simplex PCR for lyt A 

56.25 % 
16 No. S.pneumoniae diagnosed by Real Time PCR for lyt A 

 
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 lyt 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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Leukotriene B4 Levels as immunological marker In 

Pneumonia Iraqi Patients 
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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 

 

كعامل مناعي  B4 ومستويات لويكوتيرن ةالبكتريولوجيتحديد بعض الجوانب 
 الرئةفي المرضى المصابين بذات 

 
Pكرم رياض الجراح

*
P ،رسمية عبد ابو ريشة 

 
 قسم علوم الحياة ، كليه العلوم، جامعه بغداد ،بغداد ،العراق

 

من ثالثة مستشفيات في   2014الى شباط  2013للمدة من ايار  عينة  قشع من اشخاص مصابين بمرض ذات الرئه 120عت مج :ةالخالص
مدينة بغداد وشملت مستشفى اليرموك التعليمي، مستشفى دار التمريض الخاص ، مستشفى بغداد التعليمي . شخصت العينات باستخدام الفحوص 

%) 21,6(  26 وK. pneumoniaeتعود للنوع ة عزل%) 23,3(  28وجد ان  .   Api strep.20 Eنظامو   Api 20 Eالبايوكيميائية ،نظام
 من مجموع العزالت كأجناس اخرى من البكتريا السالبة لملون غرام مثل  عزله %)55( 66بينما شخصت   S.pneumoniaتعود للنوع عزله 

E.coli ، Pseudomonas sp .، Moraxella catrrhalis ,  والموجبه ملون غرام  مثل، S.pyogens، S.aureus .  والفطريات
Monilia  . 74.55( 41ان   اسهدرحيث اوضحت ال. (السيطره) صحاءاالمن  30ه و ذات الرئاالشخاص المصابين بعينة دم من  55جمعت   

) في مصل LTB4( 4ليوكوترين بي يات المستو تقيس ما. وك)%25.45 (14المزمنه حاالت المن ه واكثر عددا حاداصابه كانت  % )
بيكو غرام /مل  4.44± 25.96  لسيطرهومقارنتها بابيكو غرام / مل  3,82±  36 وكان مستواهااالشخاص المصابين  بمرض ذات الرئه 

 .لدى المرضى )P≥0.05( امعنويوكانت المستويات مرتفعه 
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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 l 
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 37ºC for 24 hr. The 
large , pink, mucoid  colonies were 
selected and subcultured on another 
MacConky agar to obtain isolated 
colonies also β-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 100µL of  EIA buffer 
was added to Non-specific binding 
wells and  50ML of EIA  buffer  was 
added to Standard wells. 

2. A volume of 50µL of standard  was 
added started from  S8 to S1 . 

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

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

5. A volume of  50µL 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 A.U (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. 

 

. 

 

 

 

 

 

 

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: 

• From blood 55 specimens  were 
collected from pneumonia patients,  
41 specimenc  collected  from 
patients suffering with  acute 
pneumonia infection (74.55%) , 

23.30% 

21.60% 55% 

K.pneumonia
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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]. 

 

 

 

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]. 

 

 
 
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 (ØPC). 
LTB4-levels in the PC-group (127.8 
pg/mL) were significantly higher 
compared to the ØPC-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 unit and overall 
hospital stay[25] 
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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. 

 

 
 ضذ البكتريا نباث فاكهت القشطتدة لالحياء المجهريت لتقيم الفعاليت المضا

 
 ماجذ صخي جابر ، زينب تقي ، احمذ جاسم، علي سعذون، بثينت حسىن و رغذ

 
 اندايعت انخكُىنىخُت - كهُت انعهىو انخطبُقُت  - عهىو انحُاةقسى 

 
اسخخذو َباث فاكهت انقشطت بصىرة حقهُذَت فٍ انطب  كعالج كًُُائٍ وفٍ عالج االنخهاباث انًزيُت عهً انزغى يٍ االدنت :  الخالصت

انخٍ حشُز انً أهًُخت انطبُت الحزال فقُزة وغُز يذروست بشكم يفصم. صًًج انذراست انحانُت نهخحزٌ عٍ انًحخىي انكًُُائٍ وكذنك 

%  ضذ انبكخزَا انًىخبت 08ًدهزَت نقشىر َباث فاكهت انقشطت. اخخبز انًسخخهص انكحىنٍ ناليُثاَىل بخزكُز انفعانُت انًضادة نالحُاء ان

وانسانبت نصبغت كزاو. اظهزث انُخائح اٌ انًسخخهص َثبط ًَى بكخزَا انًكىراث انعُقىدَت انذهبُت وبكخزَا انًسبحُاث وكذنك َثبط ًَى 

ُس ونى َظهز فعانُت يضادة نبكخزَا انزوائف انزَدارَت . انخحهُم انكًُائٍ نهًسخخهص اظهز وخىد بكخزَا انقىنىٌ وبكخزَا انسزشُا يزسس

ائُت يزكباث كًُائُت يثم انكاربىهُذراث وانخزبُُاث وانخاَُُاث وكذنك انفهىفىَاث. َخائح انذراست انحانُت ربًا حساعذ فٍ اكخشاف اَىاع كًُ

 .كعىايم يضادة نالكسذةخذَذة حعًم كًضاداث نالحُاء انًدهزَت و
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Introduction 

Medical plants are the oldest 

known healthcare agent. Their 

importance is still growing although 

it varies 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 Iraq 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 μl/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. No.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 

https://en.wikipedia.org/wiki/Turbidity
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the cells being infected to a 

concentration of approximately 1× 

10
6
cfu/µl=(OD600/0.4)*1.8ml(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
6
 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.No.M002-500G, India), for 24 

hr. 10μl 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 500μg/ml). Transfer 10μl from 

each concentration and 10μl from 

positive control and 10μl from 

sample blank into 96 well plate. 

Then add 90μl of the 50μM 

substrate to these wells to initiate 

the catalase reaction. Incubate for 30 

min at room temperature. Add 100μl 

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.  

 

Table1: Chemicals composition of Annona muricata peels extract. 
 

Results Reagents 
Chemicals 

composition 

White precipitate Mayer's Reagent Alkaloids 

White precipitate HgCl2 Saponins 

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

Brown ring Chloroform + Acetic acid + Sulfuric acid Turbines 

Deep Blue ring Chloroform + Acetic acid + Sulfuric acid Steroids 

 
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 (Figure1). 

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.   

 

 
 

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 

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.  

 

 

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 μg/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 (Figure5). Antioxidant was 

measured the activity of catalase. 

The enzyme extract was added to 

the reaction mixture containing 

H2O2 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 

μ mole of H2O2 consumed/ min/ μg 

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. 
 

 الدموية والبايوكيميائيةتقيم التاثير الفسيولوجي للحمل على بعض الجوانب 
 للنساء الحوامل

 
 2محمد حسين علوان،   2، عباس عبود فرحان 1محمد عبد الدايم صالح

 
P2   جامعة ديالى ، كلية العلوم ، قسم علوم الحياة 1

P جامعة ديالى ، كلية التربية للعلوم الصرفة ، قسم علوم الحياة 
 

اجريت هذه الدراسة بهدف  تسليط الضوء على بعض الجوانب الدموية والبايوكيميائية عند النساء الحوامل اللواتي ترددن الى : الخالصة
امرأة منها  60امرأة.  120حيث تم اختيار  2015الى آيار  2014مستشفى البتول للنسائية واالطفال في مدينة بعقوبة للمدة من تشرين االول

امرأة غير حامل تراوحت اعمارهن بين  60و 26.95سنة بمتوسط عمري  37-17اهريا تراوحت اعمارهن بين حامل من األصحاء ظ
 ,WBC). شملت الدراسة المتغيرات الدموية كل من  (Controlوالتي تمثل مجموعة سيطرة  ( 27.13سنة بمتوسط عمري  17-37

neutrophils, monocytes, lymphocytes, RBC, Hb, PCV, platelets اما المتغيرات البايوكيميائية فشملت تقدير (ALT, 
AST, ALP, total bilirubin, BUN, creatinine, glucoseوقد توصلت الدراسة إلى النتائج اآلتية :ـ ( 

في النساء الحوامل مقارنة  WBC (neutrophils, monocytes) في مستوى كل من ( P<0.001أظهرت النتائج وجود ارتفاع معنوي (
في النساء الحوامل مقارنة  Hb, PCV, platelets) في مستوى كل من ((P<0.001مع مجموعة السيطرة. كما وجد انخفاض معنوي (

في النساء الحوامل مقارنة  RBC) في مستوى كريات الدم الحمراء P<0.05مع مجموعة السيطرة. فضال عن ذلك وجد انخفاض معنوي (
) ALT, AST, total bilirubin) في مستوى كل من (P>0.05نتائج عدم وجود اختالف معنوي (مع مجموعة السيطرة. كما اظهرت ال

) في مصل P<0.001ارتفاعا معنويا (  ALPفي مصل النساء الحوامل مقارنة مع مجموعة السيطرة. وسجل انزيم الفوسفتيزالقاعدي  
والكرياتينين  BUN) في مستوى كل من اليوريا  P<0.001النساء الحوامل مقارنة مع مجموعة السيطرة. ووجد انخفاض معنوي (

creatinine  ) في مصل النساء الحوامل مقارنة مع مجموعة السيطرة. وأخيرا وجد انخفاض معنويP<0.001 في مستوى الكلوكوز (
glucose .في مصل النساء الحوامل مقارنة مع مجموعة السيطرة 
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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). 

Studied Groups No. 
Age (Years) 

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 (7.43±1.61 X 
109/L, 69.82±5.44 % and 5.82±1.49 
% respectively) when compared 
with the mean of control group 
(6.13±1.04 X 109/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 
x109/L respectively) when compared 
with the mean of control group 
(30.95±5.19 % , 12.97±0.96 gm/dl , 
40.52±2.94 % and 273.43±49.94 
x109/L respectively). Furthermore 
there were a significant (p<0.05) 
decrease in the mean of RBC in 
pregnant women (4.41±0.39 
x1012/L) when compared with the 
mean of control group (4.97±0.41 
x1012/L). 

 

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

Parameter Pregnant 
(mean ± SD) 

Control 
(mean ± SD) 

P-value 

WBC (X 109/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 (%) 20.70±4.83 30.95±5.19 < 0.001 

RBC x1012/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 μmol/L respectively) 
when compared with the mean value 
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of control group (13.82±7.64 U/L, 
15.95±5.47 U/L and 6.23±3.06 
μmol/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                                  

(mean ± SD). 

Parameter Pregnant 
(mean ± SD) 

Control 
(mean ± SD) 

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 

Total bilirubin 
(μmol/L) 

5.98±3.26 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 
 

Discussion 

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



 
 

Iraqi Journal of Biotechnology                                                   380 
 

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 IgG 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 



 
 

Iraqi Journal of Biotechnology                                                   383 
 

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 
is compensated for by 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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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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 .ؼزاقلظى انكًٛٛاء، كهٛت انؼهٕو، خايؼت بغذاد، بغذاد، ان 2، 1
 .رئٛض انًدهض انؼهًٙ نأليزاض اندهذٚت، انًدهض انؼزالٙ نالخخصاصاث انطبٛت، بغذاد، انؼزاق 3 

 

ٔحؼخبز يؼاندت ْذا  خهذ٘ شائغ َظبٛا نٕحع يُذ انؼصٕر انمذًٚت. طبب ْذا انًزض غٛز ٔاظح حخٗ اٌٜ. يزض انبٓاق: الخالصة

داث انعٕئٛت انٕاػذة. ٚخكٌٕ يصم انذو يٍ ػذد كبٛز يٍ انبزٔحُٛاث، ًٔٚكٍ انًزض باألشؼت فٕق انبُفظدٛت ظٛمت انُطاق يٍ انًؼان

بزٔحٍٛ انًصم انكهٙ أٔ يٍ خالل انخغٛزاث فٙ بؼط  انحصٕل ػهٗ انًؼهٕياث انًخؼهمت بخشخٛص االيزاض بخمٛٛى انخغٛزاث فٙ حزكٛش

، أصبح يٍ انًٓى أكثز انخؼزف ػهٗ ا٘ خشء يٍ انبزٔحٍٛ انبزٔحُٛاث. َظزاً ألٌ يدًٕع انبزٔحُٛاث حًثم يدًٕع انشالل ٔاندهٕبٕٛنُٛاث

يزظٗ انبٓاق انؼالج انعٕئٙ  يٍ ػُٛاث انظٛطزة. حهمٗ 84يزٚعا بانبٓاق ٔ 84انًخأثزة. بهغ إخًانٙ انًشاركٍٛ فٙ ْذِ انذراطت 

نًدًٕػت ػُٛاث  انشالل ٔاندهٕبٕٛنُٛاثباألشؼت فٕق انبُفظدٛت ظٛمت انُطاق نًذة ثالثت أٚاو أطبٕػٛا. حى لٛاص حزكٛش انًصم انبزٔحٍٛ ٔ

انظٛطزة، فعال ػٍ يدًٕػت يزظٗ انبٓاق لبم ٔبؼذ انؼالج. اطخخذيج حمُٛت انخزحٛم انكٓزبائٙ انٓاليٙ نهكشف ػٍ انخغٛٛزاث حظب 

نُٛاث[ فٙ يصٕل /]اندهٕبٕٛ َٔظبت ]انشالل[ ٔاندهٕبٕٛنُٛاث َٕع اندُض. نى حالحع ُْان فزٔق يؼُٕٚت فٙ حزاكٛش انبزٔحٍٛ ٔانشالل

انُطاق،  ظٛمت يدًٕػاث يزظٗ انبٓاق ٔػُٛاث انظٛطزة. بًُٛا ػُذيا حى لٛاص ْذِ انخزاكٛش بؼذ انؼالج انعٕئٙ باألشؼت فٕق انبُفظدٛت

(. ٔنى حالحع فزٔلاث يؼُٕٚت فٙ p = 0.027( ٔانشالل )p = 0.002أظٓزث انُخائح فزٔلاث يؼُٕٚت فٙ حزكٛش بزٔحٍٛ انًصم اإلخًانٙ )

َٔظبت ]انشالل[/]اندهٕبٕٛنُٛاث[ ػُذ اطخخذاو ْذا انُٕع يٍ انؼالج. اطخُاداً إنٗ َخائح انذراطت انحانٛت، ٚبذٔ أٌ  حزكٛش اندهٕبٕٛنُٛاث

حذػى َخائح  انًؼاندت انعٕئٛت باألشؼت فٕق انبُفظدٛت ظٛمت انُطاق حؤثز ػهٗ كًٛت انبزٔحٍٛ يحخٕاِ خصٕصاً ػهٗ يظخٕٖ انشالل. 

حانٛت انذٔر انذ٘ حهؼبّ األشؼت فٕق انبُفظدٛت فٙ سٚادة األكظذة فٙ انذو ػٍ غزٚك حشكٛم إَٔاع ػذٚذة يٍ اندذٔر انحزة انظايت انذراطت ان

 نهخالٚا.

 

Introduction 

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 

represents 50% of the normal 

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 α1, 

α2, β, and γ, 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
2
) 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 

S. Protein (gm/dl) 
control 47 8.232 ± 0.732 

0.575 
Patient 48 8.142 ± 0.838 

S. Albumin (gm/dl) 
control 47 4.749 ± 0.369 

0.739 
Patient 48 4.777 ± 0.435 

S. Globulin (gm/dl) 
control 47 3.483 ± 0.625 

0.44 
Patient 48 3.365 ± 0.850 

[Alb]/[Glo] ratio 
control 47 1.403 ± 0.244 

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 

Male 

S. Protein (gm/dl) 
control 18 8.397 ± 0.791 

0.206 
Patient 27 8.078 ± 0.851 

S. Albumin (gm/dl) 
control 18 4.815 ± 0.390 

0.905 
Patient 27 4.800 ± 0.423 

S. Globulin (gm/dl) 
control 18 3.582 ± 0.730 

0.186 
Patient 27 3.278 ± 0.764 

[Alb]/[Glo] ratio 
control 18 1.392 ± 0.272 

0.136 
Patient 27 1.557 ± 0.455 

Female 

S. Protein (gm/dl) 
control 29 8.130 ± 0.687 

0.673 
Patient 21 8.224 ± 0.835 

S. Albumin (gm/dl) 
control 29 4.708 ± 0.357 

0.751 
Patient 21 4.747 ± 0.460 

S. Globulin (gm/dl) 
control 29 3.421 ± 0.554 

0.811 
Patient 21 3.477 ± 0.956 

[Alb]/[Glo] ratio 
control 29 1.409 ± 0.230 

0.424 
Patient 21 1.549 ± 0.761 

* 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 

gels were stained with coomassie 

brilliant blue R-250 to detect such 

difference in the protein profile 

(figure 1 and 2). 
 

 

Figure (1): Serum protein electrophoresis pattern using Tris-glycine buffer, pH 8.9 

as electrode buffer. Electrophoresis was carried out for 3 hours at 4ºC 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). 

 

 

 

 

 

 

 

 

Figure (2): Serum protein electrophoresis pattern using Tris-glycine buffer, pH 8.9 

as electrode buffer. Electrophoresis was carried out for 3 hours at 4ºC 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 

comparison of the proteins profile 

(figure 1), that the proteins of all 

groups were separated into several 

bands with some differences in the 

globulin regions for males. While no 

differences in protein pattern of 

females specimen was observed 

Lane 1   

Lane 2   

Lane 1   

Lane 2   

1       2    

1       2   
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(figure 2) and glycoproteins    

(figure 4).  The results in (figure 3) 

reveal that the differences appeared 

in protein electrophoresis patterns 

are in glycoproteins as Schiff’s stain 

of the gel showed. 
 

 

Figure (3): Sera glycoprotein electrophoresis pattern using Tris-glycine buffer, pH 

8.9 as electrode buffer. Electrophoresis was carried out for 3 hours at 4ºC 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 4ºC 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 

electrophoresis compared with the 

quantitation of specific proteins is 

the overview it provides. The 

electrophoretic pattern can give 

information about the relative 

increases and decreases within the 

protein population, as well as 

information about the homogeneity 

of a fraction (22).  

    The electro-zymograms in 

figures 1 and 2 which represents 

Lane 1   

Lane 2   

1       2   

Lane 1   

Lane 2   

1       2   
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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 vitiligo 

patients before and 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 

Pair 3 
S. Globulin before treatment (gm/dl) 31 3.374 ± 0.780 

0.088 
S. Globulin after the treatment (gm/dl) 31 3.669 ± 0.849 

Pair 4 
Alb/Glo ratio 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 
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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.  
 

   

 
 

Figure (5): Serum protein electrophoresis pattern using Tris-glycine buffer, pH 8.9 

as electrode buffer. Electrophoresis was carried out for 3 hours at 4ºC 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). 

 

 
 

Figure (6): Serum protein electrophoresis pattern using Tris-glycine buffer, pH 8.9 

as electrode buffer. Electrophoresis was carried out for 3 hours at 4ºC 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). 

Lane 1   

Lane 2   

1           2   

Lane 1   

Lane 2   

1            2   
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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 4ºC 

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). 

 

 

Figure (8): Serum glycoproteins electrophoresis pattern using Tris-glycine buffer, 

pH 8.9 as electrode buffer. Electrophoresis was carried out for 3 hours at 4ºC 

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 

be one of the possible pathogenic 

events in melanocyte loss (24,25). 

Antioxidant can be defined as ―any 

substance that delays, prevents or 

removes oxidative damage to a 

target molecule‖ (26). Albumin has 

been considered not only as an 

Lane 1   

Lane 2   

1         2  

1            2  
Lane 1   

Lane 2   
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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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