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ABSTRACT

Tuberculosis (TB) is infectious disease that uguaffects the lung. It is the second greatest kkiige to a single
infection agent worldwideMycobacterium tuberculosis), about one-third of the world, population is bgéd to have
latent TB. There is 10% chance of latent becomictiva TB. This study conducted in Thi-Qar provingesluded 210
samples (70 patients, 70 household contacts amodmols) with ages10 to>70 years who were referred to AL-Nasiriya
Center of Tuberculosis and Chest Diseases fronpé¢hied September 2012—July 2013. Regarding thecteitl samples
were both sputum and blood were obtained from 2ikfipdes then conduct several test to diagnosisnfeetion with
Mycobacterium tuberculosis as Tuberculin Skin Test (TST), and Gene X-pere Tésults of TST were positive for total
patients, positive for 25 cases of the HHCs andhtieg for total control group. While AFB examinatiovere positive for
total patients group, positive for 22 cases of HH@sup and negative for control group. The resoftg-ray screening
were positive for all patients group, in HHCs weasitive for 20 cases and negative for all congnaup. While the
results of the last diagnostic test Gene X-pertw&b positive for all patients’ cases, negative dontrol group and

positive for 24 cases of HHCs.

To evaluation of immunogenic risk factors of tubersigo infection by HLA alleles (DRB1*105l1and
DQB1*0601). The HLA antigens of the patients and GtHgroups showed significant increased frequerniespared
with controls. In patients group, HLA DRB1*1501ed# (54.3 vs. 20%), and in HHCs group, HLA DRB1*15illele (30
vs. 20%), while HLA DQB1*1601 allele in patientsosted (31.5 vs. 8.5%), and in HHCs group, HLA DQB@081 allele
(35.7 vs. 8.5%).
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INTRODUCTION

Tuberculosis (TB) is an infectious disease causgedhl bacterium, nameliycobacterium tuberculosis and
responsible for taking away so many lives all other world. According to World Health OrganizatioWlO), TB is
considered the second only to HIV/AIDS as the gsatkiller worldwide (WHO, 2012).Primary infectionsith
Mycobacterium tuberculosis produce active disease in approximately 10 % aisehinfected (Ahmad, 2011M.

tuberculosis TB-antigen specific immunity usually successfudbntrols the pathogen, although viable bacteriaetoain
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in granulomas for extend periods, this is knowraasnt tuberculosis infection (LTBI) (Huynh, 2018iso, depend on
many criteria a patient was considered as activeqnary TB case if he has symptoms for 3 weeks @renwith one of
the following: fever, night sweating, loss of weiigpersistent cough, tiredness, loss of appetitefatigue. (Khatri, 2002;
CDC, 2010). In 2011, 8.7 million people became étdd and suffered from active TB and 1.4 millioedlidue to this
disease (WHO, 2012). WHO survey found that overd®%f TB death occurs in low and middle incoming ies

(WHO, 2012). Reactivation of latent tuberculosiB)Tnay be induced by the administration of cytotoghemotherapy
and high dose corticosteroid therapy (Adzic, 2004).

The human Major Histocompatibility Complex (MHC) désnsidered within about 4 Mbp of DNA on the short
arm of chromosome 6 at 6p 21.3 (Marsh, 2007). Abemof PCR-based methods for HLA class Il typingendeen
emerged in recent year in order to provide a qgbhéaure of the molecular basis of allelic polymasph; although, they
have their own limitations (Moalic and Ferec, 200th et al., 2006 ). More recently a new methodology base®NA
microarray has developed to identify single NudstPolymorphism (SNPs) encoded within the highbyymorphic
MHC genes and allows simultaneous analysis of naNys in DNA from a large number of individuals, @nsingle
experiment ( Palmisanet al., 2005 ; Jinaget al., 2006) . PCR- Sequence Specific Priming (PCR-S8B)the most
common techniques that are being used for moleddil# typing (Buhleret al., 2002; Downinggt al., 2004). Methods
such as PCR-SSP can be used but these procedguéa® large number of primers and probes. Manyenie support a
significant role for host genetic variation in septbility to TB, and a complex interaction of géineand environmental
factors cause the development of clinical TB (SteiD1). This technique is being used more fredqudrgcause of its
simplicity and time frame (Rudwaledt al., 1995). A number of genes are thought have aimothe pathogenesis of TB
(Hoal, 2002).The aim of study to evaluation of immunogenic risikctors of tuberculosis infection by HLA alleles
(DRB1*1051and DQB1*0601)

MATERIALS AND METHODS

This study was conducted in AL-Nasiriya Center ob&rculosis and Chest Diseases, Thi-Qar provimagq,ffom
the period (September 2012—July 2013). The sampdze obtained from 70 patients with active pulmgrtaberculosis,
70 household contacts (HHCs) and 70 controls. Tdieemts and their HHCs were investigated for thesence of LTBI

and active TB.
Samples Collection

The patients and their HHCs and controls (n =7@aith) were interviewed using a structured questierto
collect information on socio demographic and chhiéeatures and history of TB. In addition, theyreveclinically

examined.
Blood Samples

Five ml of blood were collected by vein punctureitest tube containing anticoagulant EDTA untingsn PCR

test for HLA typing.
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SSP- PCR TECHNIQUE
Genomic DNA Extraction (Vogelstein and Gilles pine, 1979)
Genomic DNA from blood samples were extracted bygi&enomic DNA mini kit extraction kit (Frozen Bid)

Gene aid, and done according to company instrus@efollowing steps:

e A 200ul of frozen blood was transferred to sterile 1.5mtro centrifuge tube, and then addedul36f proteinase

K and mixed by vortex. And incubated ar6fdr 15 minutes.

« After that, 20Ql of lysis buffer was added to each tube and mixgdortex vigorously, and then all tubes were

incubated at 7@for 15 minutes, and inverted every 3 minutes thlomgubation periods.
e 200ul absolute ethanol were added to lysate and imrtedglienixed by shaking vigorously.

* DNA filter column was placed in a 2 ml collectionbe and transferred all of the mixture (includingya
precipitate) to column. Then centrifuged at 10080fpr 5 minutes. And the 2 ml collection tubes eaming the

flow-through were discarded and placed the columa mew 2 ml collection tube.

e 400ul W1 buffer were added to the DNA filter columngthcentrifuge at 10000rpm for 30 seconds. The flow-

through was discarded and placed the column battiei2 ml collection tube.

»  600ul Wash Buffer (ethanol) was added to each colunfrenTcentrifuged at 10000rpm for 30 seconds. The-flo

through was discarded and placed the column battiei2 ml collection tube.
* All the tubes were centrifuged again for 3 minue40000 rpm to dry the column matrix.

e The dried DNA filter column transferred to a clek® ml micro centrifuge tube and 50 pl of pre-hdagkution

buffer were added to the center of the column matri

e The tubes were let stand for at least 5 minutesnsure the elution buffer was absorbed by the raafitien
centrifuged at 10000 rpm for 30 seconds to elweptirified DNA.

Genomic DNA Profiling

The extracted genomic DNA from blood samples wagckéd by using Nanodrop spectrophotometer
(THERMO.USA), that check and measurement the pofitPNA through reading the absorbance in at i(R&0 /280 nm)

as following steps:
« After opening up the Nanodrop software, choserafigopriate application (Nucleic acid, DNA).

e« A dry Chem-wipe was taken and cleaned the measurtepesiestals several times. Then carefully pipétof

ddH20 onto the surface of the lower measuremerasiat

* The sampling arm was lowered and clicking OK tdiatized the Nanodrop, then cleaning off the peslssind
1ul of the appropriate.

» Blanking solution was added as black solution, Whgsame elution buffer of RNA samples.

» After that, the pedestals are cleaned and pipledfIDNA sample for measurement.
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Primers of HLA-Alleles

MHC HLA allele’s specific primers that used in thigidy were design by using HLA-alleles specifiquence
from NCBI-GenBank database and Batch primer desigline, where provided from Bioneer Company, Koesain
(Table 1)

Table 1: The Primers and Their Sequence and Size

. Product
Primer Sequence Size
F '5-ATCCAGGCAGCATTGAAGTC-3°
*
DRB1*1501 R '5-CAGCCTTGATGTAAGGCACA-3° 698bp
*
zli?el 1501 ; ‘5-CAGGAAGAGAAGGCTGGGAT-3°
F "'5-ACCCATTCCTTCCCATCTCT-3"
*
DQB1*0601 R ‘5-TCCTCCCATCTTGTCCTGTC-3" 697bp
DQB1*0601 F ‘5-GGCTGGGCCTTATCATCC-3°
allele R ‘5-CTCACCTTTCTGACTCCTTTGA-3"

SSP- PCR Master Mix Preparation

SSP PCR master mix was prepared for detection DBRB1BQB10601 gene by using (AccuPower PCR PreMix
Kit) and this master mix done according to comparstructions as following table: After that, theBER master mix
component that mentioned above placed in standamliPower PCR Pre-Mix Kit that containing all othhecompo-
nentswhich needed to PCR reaction such as (Taq pdymerase, dNTPs, Tris-HCI pH: 9.0, KCI, MgCl2alsitizer, and
tracking dye). Then, all the PCR tubes transfeiméal Exispin vortex centrifuge at 3000-rpm for3 mii@s. Then placed in
PCR Thermo cycler,(Table 2).

Table 2: Reaction Master Mix of PCR and Their Volurre

PCR Master mix | Volume
DNA template 5ul
Forward primer 1.5ul
Reverse primer 1.5ul

Allele primer 1.5
PCR water 12ul
Total volume 20ul

PCR Thermo Cycler Conditions
PCR Thermo cycler conditions were done by using/entional PCR thermocycler as following (Table 3).

Table 3: Thermo Cycler Conditions of PCR

PCR step Temp | Time | Repeat
Initial Denaturation| 95C 5min 1
Denaturation 95C 30sec.
Annealing 58C 30sec | 30 cycle
Extension 72C 45sec
Final extension 72C 7min 1
Hold 4C Forever -
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SSP-PCR Product Analysis

The PCR products of 16S rRNA gene of Ana plasma wpg analyzed by agarose gel electrophoresisiitp

steps:
* A 1.5% Agarose gel was prepared in using 1X TBE @isdolving in water bath at 100 °C for 15 minutafer
that, left to cool 50°C.

e Then 3u of ethidium bromide stain were added igrase gel solution.

e Agarose gel solution was poured in tray after fiteel comb in proper position after that, left tdidied for 15
minutes at room temperet-ure, then the comb wasvedhgently from the tray and 10ul of PCR produetav
added in to each comb well and 5ul of (100bp Ladaeone well. 4- The gel tray was fixed in elephoresis
chamber and fill by 1X T TBE buffer. Then electciarrent was performed at 100 volt and 80 AM for uho

» PCR products (577bp) as specific for 16S rRNA gseee visualize by using UV Trans illuminator.

RESULTS

Dignostic Tests for Tuberculosis

Our results revealed many tests for all study gso(matients, household contacts and controls) itictided
Tuberculin Skin Test (TST), Gen X-pert screeninge Tesults of TST were positive for all patientsugr, positive for 25
cases of HHCs and negative for all control groEimally Gene X-pert results were positive for alkipnts group, positive

for 24 cases of HHCs group and negative for 46;asein (Table 4).

Table 4: The Diagnostic Tests of Tuberculosis Disea for All the Study Groups

. Household
Age Patients Contacts Controls
Years TST Gen X Pert TST GPe:rtX TST Gen X Pert ol
- + - + - + - + - + - +
<10 Zero | 10 | Zero| 10 7 3 7 3 10| Zero 10 Zero 10
11-20 Zero | 10 | Zero| 10| 6 4 6 4 10| Zerg 10 Zero 10
21-30 Zero| 10 | Zero| 10| 5 5 5 5 10| Zerqg 10 Zero 10
31-40 Zero| 10 | Zero| 10| 7 3 7 3 10| Zerg 10 Zero 10
41-50 Zero | 10 | Zero| 10| 8 2 6 4 10| Zerqg 10 Zero 10
51-60 Zero | 10 | Zero| 10| 8 2 8 2 10| Zerg 10 Zero 10
>70 Zero | 10 | Zero| 10 7 3 7 3 10| Zero 10 Zero 10
Total zero | 70 | zero | 70 | 45| 25| 46 | 24| 70 | zero 70 Z€ero 70
70 70 70 210

HLA-ALLELES RESULTS
HLA- Alleles (DRB1*1501 and DQB1*1601) Of Patientand Control

The present study showed an increased associagimweén the HLA-alleles (DRB1*1501, DQB1*1601) and
pulmonary tuberculosis infection. DRB1*1501 alleéxealed the highest association when comparedawsitirols (54.3

vs. 20%), followed by HLA-DQB1*1601 allele (31.5.\&5%) (Table 5)
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Table 5: The HLA Alleles Present in Patients with Ative Pulmonary Tuberculosis

Type of Antigen of HLA Drbl Controls (N=70) PT?NZ?%()ENS
Class li HLA And HLA Frequency RR X2
System Dqgb1 Alleles Frequency
Positive | % Positive %
DRB1 DRB1*1501 14 20 38 543 | 4.75 18.4*
DQB1 DQB1*1601 6 8.5 22 315 | 4.9 41.92*

*significant difference (R0.05) between the patients and control groups
Degrees of Freedom =1¢10.05=3.84

Positive =Persons possessing the particular allele.

. . Numberofantigenpositivepatientsxnumberofantigennegativecontrols
RR-relative risk = TP P gennoe

Numberofantigenpositivecontrolsxnumberofantigennegativepatiens

On the other hand we studies these alleles in holgecontacts (HHCs), the results showed an inegkas
association between the HLA-alleles (DRB1*1501, O®B501) and pulmonary tuberculosis infection.

DQB1*1601 allele revealed highest association i HHCs when compared with controls (35.7% vs 8.5%),
followed by HLA-DRB1*1501 allele (30% vs. 20%),(latb)

Table 6: The HLA Alleles Present in Household Contets Compared with Controls

Type of Antigen | HLA Drb1 And Corltrols (GRS (M=)
of Class Ii HLA HLA Dgb1 (N=70) ComEEhiels] o | 22
System Alleles RICHIC Sy SR
Positive | % | Positive %
DRB1 DRB1*1501 14 20 | 21 30 1.7 26*
DQB1 DQB1*1601 6 85| 25 35.7 5.9 38.65*

*significant difference (R0.05) between the patients and HHCs groups

Degrees of freedom =1pM.05 =3.84

Ladder—

698bp

500

400

300
200
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Figure 1: Bands of Extracted DNA on Agarose Gel Etdrophoresis of
DRB1*1501 Allele Obtained by SSP-PCR
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Figure 2: Bands of Extracted DNA on Agarose Gel Eldrophoresis of
DQB1*1601 Allele Obtained by SSP-PCR

DISCUSSIONS

Diagnostic Tests for Tuberculosis

There is no gold standard for the diagnosis ofnlateberculosis (TB) infection (LTBI), the Tubergukkin test
(TST) is used as a standard diagnostic tool tosastB infection in Irag.Our results showed thatetahnlin skin test was
positive for all patients group. In addition, théérculin skin test was positive in 25:70 (35.7%)us$ehold contacts
(HHCs).Our finding match with study by ComstoatkAl (1974) which they reported that only about 5 to 18Pfpersons
with a reactive TST develop post primary TB or pes$ to reactivation TB during their lifetime, piding evidence of
protective innate and adaptive immunity in the mgjoof persons .This rate is lower than reportexhf Pakistan (49.4%)
(Marks et al.,2000;Rathét al.,2000), and higher than report of Druszczynskal. (2013)which he mentioned that the
prevalence rate of TB(27%) was showed in HHCs TBtacts, and higher than report from Iraq (33.4%p@egnHHCs of
skin-test positivehousehold members(Al-Kubagsyal., 2003). Our finding approximately the same inceaeimof report
from USA(36%) among close contacts of skin-testitp@s household members (Ratki al., 2000). However, this
discrepancy in skin test results is most probaglgted to the characteristics of the studied pdjmnand the type of skin
test solution used as well as the cut-off poinduee positive results (Fernandez, 1994 ;Vidal,J9@ur finding disagree
with report of Hussaiet al. (1995) who reported that 87% of household costagtre TST positive.

Recently, a new sensitive and more specific test tlas been developed to diagnose the infectidmasvn as
Gene X pert, is more sensitive than sputum smearostgopy in detecting TB, and it has similar accyras culture
(Boehmeet al., 2010). Examination of sputum patients by GenerKprere positive for all (100%). This finding miatc
with (Boehmeet al., 2010) which he mentioned that, X pert MTB/RIBttamong patients with sputum smear-negative,
TB increased sensitivity by reach to 90.2%.Alsoeagnent with reports of Boehnetal. ( 2010) and Zekat al. (2011)
which they mentioned that X pert MTB/RIFdetectefdmipicin resistance with 99.1% sensitivity and ageld resistance
with 100% specificity. The X-pert MTB/RIF assay idified correctly 97.6% (200 out of 205) of patiertarboring
rifampicin-resistant strains and 98.1% (504 oubd4) of those with rifampicin-susceptible straiAtso the results of our
study showed that a sputum examination of HHCs mimyugen Xpert MTB/RIF found thaflycobacterium tuberculosis
bacteria are positive in 24:70 (34.30%) cases,evhiégative in 46:70 (65.72%) cases. There was stadfirmed our
results subjected by Boehraeal.(2010) which he reported that the x-pert assagadetl pulmonary TB in all TB patients,

including over 90% of smear-negative patients, \itiigh sensitivity of over 97%. Sensitivity fofamnpicin resistance by
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X-pert assay was 94.4% and specificity was 98.30fidal validation trials done in four distinctlyivcersesettings showed
that 92.2% of culture-positive patients were deteécby a single direct x-pert MTB/RIF test (in compan to the
sensitivity of a single direct smear of 59.5%) (Rawet al., 2011).

Human Leukocyte Antigen HLA-DRBland DQB1

When genetic variations in pathogen polymorphisesaperimposed on host genetic heterogeneity, cenadite
variation may occur in detectable allelic assooragi (Hill, 1998). The results showed that HLA-DRBR(51 allele was
found to be significantly more frequent inactivdrpanary tuberculosis patients compared with thetrods group (54.3
vs. 20%) and decreased values of the relative rigk=R75) compaction with RR of DQB1*0601 that was9§4In our
study the same individuals has been used for @distigation such as PCR-SSP. We thought thatrekiglt due to the role
of HLA DRB1*1501 allele as primary risk factor imfents group. Also the increase in DQB1*0601 diepdés group with
active pulmonary tuberculosis (31.5 8s5%) and (RR=9.4). This result may be due to tie of DQB1*0601 as primary
risk factor for increased susceptibility of pulmonduberculosis. Our results confirmed by many repcuch as an
association between tuberculosis and the HLA-DR®&an was shown by Singh in an Indian Hindu opalatjSinghet
al., 1983). In addition, it was confirmed by the alvs¢ion of (Khomenket al., 1990) in Russian and Asian populations.
The frequent haplotype in our study was HLA-DRB1015and DQ1*0601 increased frequency in this hapetyn TB
has been previously reported by (Ravikuehal., 1999) in south India and by (Cax al., 1988) in an Asian Indian
population. Our study in agreement with (Sirglal., 1983) which he mention that there is associaticmberculosis with

the HLA-DR2 antigen in an Indian Hindu populations.

Our results in agreement with (Teehml., 1999) which he found increased frequencies oBIDR501 allele in
Mexican patients with pulmonary tuberculosis. Oesults disagree with (Goldfeddal., 1998) which they reported that

there is no specific HLA-DRB1 alleles were sigrdtfitly increased in the patients with pulmonary toblkesis.

The results in showed that the DRB1*1501 allele watected more frequently in household contactsGs)H
than controls, Its noted in 21 of HHCs (30 %) amshppear in 49, relative risk (RR=1.7). While DQB&0®1allele was
detected more frequently in HHCs than controlsslhoted in 25 (35.7%) and relative risk (RR=5.9 Wought this
results due to the role of HLA-DRB1*1501 and DQB®&EL in response immunity agairidicobacterium tuberculosis
whereby appear of DRB1*1501 in some of HHCs consjdamary risk factor ofMycobacterium tuberculosis infection,

while disappear in negative HHCs, because it chasprotection factor against TB infection.

In addition, Appears of DRB1*1501 allele In somaesof controls group due to the role of this allalimmune
response were act as risk factor so DQB1*0601 hHawesame role in the immune response against Tgtioh , whereby
found it in the positive HHCs group consider indécan its role as primary risk factor while disapm@ce in negative
HHCs is indicate on its role as protection factOur results in agreement with (Ravikureaal., 1999) which he
mentioned that the most frequent haplotype was HIRB1*1501 and DQB1*0601pulmonary tuberculosis itifats.
Also match with (Ravikumat al., 1999 ; Sriram, 2001) which they reported thatindia and china the marker of
susceptibility to tuberculosis was the allele gr@RB1*15. Study by Dubaniewicz and his colleagueported that the
DRB1*15, especially the DRB1*1501 allele, is stripngssociated with PTB susceptibility (Dubanieveical., 2000). In
addition, increased in HLA allele found associatisith susceptibility to pulmonary tuberculosis ither populations
(mainly DRB1*15 and DQB1*0601) (Shet al., 2011). DQB1*0601 were associated with PTB diseadvancement in
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Koreans while a strong association with resistanceecurrent PTB is observed (Kiet al., 2005, Yuliwulandast al.,
2010) with HLA-DRB1*12 in (Yuliwulandasgtal., 2010).

CONCLUSIONS

Immunogenic risk factors of tuberculosis infectibp HLA alleles (DRB1*1051and DQB1*0601). The HLA

antigens of the patients and HHCs groups showetlfisignt increased frequencies compared with cdsitim patients
group, HLA DRB1*1501 allele (54.3 vs. 20%), andHiHCs group, HLA DRB1*1501 allele (30 vs. 20%), véhiHLA
DQB1*1601 allele in patients showed (31.5 vs. 8.586d in HHCs group, HLA DQB1*1601 allele (35.7 8s5%).

REFERENCES

1. AL-Mamory, A. A. (2012). Isolation and identificati some Bacteria and fungal associated with tulesisu
patients with study of some immunological and imftaatory in Babylon Province. A thesis of M. Sc. ibsity
of Babylon.

2. AL-KubaisyW.; A., Al-Dulaymi and H . D., Selman. (2003). Aati tuberculosis among Iragi schoolchildren with
positive skin tests and their household contdgastern mediterranean health Journal, 9: 675-688.

3. Al-Nahari, A.M. (2002). Immunological and CytogeigeEvaluation in patients with Tuberculosis. A tisesf
Ph.D. University of Baghdad.

4. Adzic, T. (2004). Pulmonary tuberculosis in patseewith hematological malignancies. Med Pregl.57685—

5. Ahmad, S. (2011). Pathogenesis, immunology, andnaisis of latent Mycobacterium tuberculosis infewcti
J.Clinical and Developmental Immunology, Article 824943:17

6. Bashour, h. and F., Mamaree. (2003). Gender diffme and tuberculosis in Syria Arab Republic:
patientssttitudes, compliance and outcomes Eabtediterranean health journal.9:757-768.

7. BoehmeCC.; P ., Nabeta ; D ., Hillemann ; MP., Nicol ; Shenai ; F., Krapp. (2010).Rapid molecular déect
of tuberculosis and rifampin resistaridé&ngl J. Med., 363:1005-15.

8. Buhler, S.; A., Sanchez-Mazas; A., Zanone; N., Djavad aMl, Jiercy. (2002). PCR-SSP molecular typing of
HLA-C alleles in an Iranian population. Tissue Ayatins, 59(6): 525-530.

9. ltoh,Y.; H., Inoko ; J.K., Kulski ; S. Sasaki ; A., Megu; N., Takiyvama; T., Nishida; T., Yuasa; S., Otama N.,
Mizuk .(2006). For-digit allels genotyping of theLA-A and HLAB genes in Japanese patients with Behct
disease by a PCR-SSOP —Luminex method. Tissue &ugjg7(5):390-394.

10. CDC and Prevention. Tuberculosis. (2010 a). Depamtnof Health and Human Services- Centers for Bisea
Control and Prevention.

11. Choi, CW.; J., Lee ; KH ., Park ; SY., Yoon ; IKChoi ; SC., Oh ; JH ., Seo ;BS., Kim; SW, Shin; Y&im; JS,

Kim. (2004). Prevalence and characteristics of aaemthe elderly: cross-sectional study of threlgam Korean
population samples. Am J. Hematol, 77: 26-30.

Impact Factor(JCC): 1.820% This article can be downloaded fromwww.impactjournals.us




Manal. B. Al-Tmem, Khalid. G. Al. Fartosi & Nafaa. F. M. Al-Farhan |

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

ComstockGW; VT., Livesay .; SF., Woolpert. (1974). the pmogis of a positive tuberculin reaction in childdoo
and adolescence. J., pidemiol 99:131-138.

Cox, RA; M ., Downs ; RE ., Neimes ; AJ ., OmiberikS., Yamashita ; Ellnern. (1988). Immunogenatialysis
of human tuberculosis. J. Infect Dis., 158:1302-8.

Crevel,R.; H.,Tom and W., Jos. (2002). Innate imityuto Mycobacteriuntubercul-losis.Clin.Micro. Review,
15(2): 294- 309.

DruszczynskaMagdalena; Wlodarczyk , Marcin ; Janiszewska-Drekin Beata ; Kielnierowski , Grzegorz ;
Zawadzka , Joanna; Kowalewice-Kulbat, Magdalend; Marek ; Szpakowski , Piotr; Rudnicka, Karolina;
Chmiela, Magdalena and Rudnicka,Wieslawa.(2013)onddyte Signal Transduction Receptors in Active and

latent Tuberculosis. J.Clinical and Developmentainiunology, 15: 851452,

Dubaniewicz, A; B, Lewko; G, Moszkowska; B, ZamasH, Stepinski (2000). Molecular sub types oftdhe\-

DR antigens in pulmonary tuberculosis, Internatidkoairnal of Infectious Diseases, 4(3): 129-133.

Downing J; M.G.,Guttridage; J., Thompson and C., DarkeOg20Five-locus HLA typing of hematopoietic stem
cell donar volunteers using PCR sequence specifitegps. Genet. Test. 8 (3): 301-312.

Marks, SM. (2000). Outcomes of contact investigationsnééétious tuberculosis patients.American journal of

respiratory and critical c- are medicine, 162(6): 2033-8.

Marsh S.G.E.(2007). Nomenclature for factors of the Hlystem, update March. Int J. Immunogenet., 34(4)
:281-282 .

Moalic, V., and C., Ferec .(2005). HLA typing, analysis hoets and clinical applications. Presse. Med., 3}: (1
1101-1108.

Palmisanp G.L; L., Delfino; M., Fiore; A., Longo and G.B., frara.(2005). Single nucleotide polymorphism
detection based on DNA microarray technology: Hismaodel. Autoimmun. Rev. 4(8): 510-514.

Fernandez Revuel#®&.(1994). Estudio de contacts conenfermos tubesisibhe study of contacts of tuberculosis
patients Anales de medicina interna.11 (2): 62—6.

Folkehelseinstituttet. (2002). for ebyggingogkohénetuberkulose: en veileder (Guidelines for prei@m and
control of tuberculosis) 7th edition. Oslo, Folkkeénstituttet; 122.

Goldfeld A.E; J.C, Delgado; S, Thim; M, Viviana Bozon; A. MJglialoro; D,Turbay; C.,Cohen; E.J.
Yunis.(1998).Association of an HLA-DQ allele withrgcal tuberculosis.JAMA 679(3):226-228.

Hill, A.V.S. (1998).The immunogenetics of humareictious diseases. Annu. Rev. Immunol., 16: 617-593.

Holst, B.; Hanas, S.; Berndtsson, L. and Hanssorf2Q10). Infections causes for feline upper respity tract

disease a case control study. J. Med. Surg., )2 783 — 792.

HussainR.; R., Hasan; M.,Khurshid; A.V.V., Storm; J.J.Inef ; G., Dawood. (1995).Pulmonary tuberculosia in

BCG vaccinated area: relationship of disease sgveith immunological and hematological parametarsl

Index Copernicus Value: 3.0 - Articles can be senb editor@impactjournals.us |




The Association of HLA-DRB1& DQB1 Alleles and Hapldype Frequency in 49
Iraqgi Patient with Pulmonary Tuberculosis in Thi-Qar Province, Iraq

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

resistance patternSoutheast Asian J. Trop. Med. Public Health, 27:257-62.

Huynh, K.K; Joshi, S.A. and Brown, E.J. (2011). élidate dance: Host response to mycobacteria J. Opin.
Immunol., 23: 464—-472.

Khatri, G.R. and Frieden, T.R. (2002). Controllitadperculosis in India. England Journal of medicidé7:1420-
1425.

Lewis, S. M.; B.J., Bain and |. Bates. (2001). Raand Lewis. Practical Hematology"e@l Churchils living

stone, London.
Newman, S.C. (2001). Bio statistical Methods indgpniology. 7' Ed. John Wily & Sons, Inc. New York. 72-77.

Olaniyi, JA; YA., Aken'Ova.( 2003). Hematologicatafile of patients with pulmonary tuberculosis ipatan,
Nigeria. Afr J. Med Med Sci.

Rachow A.; A., Zumla; N., Heinrich; G., Rojas-Ponce; B.td#ya.(2011). Rapid and accurate detection of
Mycobacterium tuberculosis in sputum samples byh@gpXpert MTB/ RIF assay-a clinical validation a6 :
20458.

Rathi, SK.(2000). Prevalence and risk factors aasedt with tuberculin skin test positivity amongusehold
contacts of smear-positive pulmonary tuberculosises in Umerkot, Pakistainternational journal of

tuberculosis and lung disease. 6(10):851-7.

Shi, GL.; XL., Hu; L., Yang ; CL., Rong; YL., Guo ;CXSong . (2011). Association of HLA-DRB alleles and
pulmonary tuberculosis in North Chinese patienen& Mol Res, 10 (3) : 1331-1336.

Singh SP.; NK., Mehra; HB., Dingley ; JN., Pande ; Vaidyi&€.(1983). The HLA-A,-B,-C and the-DR antigen

profiles in pulmonary tuberculosis in north IndiaTissue Antigens., 21(5):380-84.

Sriram, U.; P., Selvaraj ; SM., Kurian ; AM., Re&tlPR., Narayanan.(2001). (2001).HLA-DR2 subtyped a

immune responses in pulmonary tuberculosis. Indiavied Res.,113: 117124 .

Vidal, R. (1997). Estudio del contagion en3.071 contamtsilfars de enfermoscon tuberculosis A contagiossne
study in 3071 contacts of tuberculosis patidnéslicina clnica, 108(10):361-5 .

Teklu, B. and A. AL-Wabael .(1994). Resolution e¥ér in patients on Chemotherapy Forpulmonary tuesis.
J.Ann. Saudi Med., 392-395.

Unsal, E.; Aksaray, S.; Koksal and Sipit ,T.(20039tential role of interleukin- 6 in reactive thrbotytosis and
acute phase response in pulmonary tuberculodi4ed.Micrbi., 81 : 604-607.

Yuliwulandari, R.; Q., Sachrowardi; H., Nakajima;, Kashiwase; K., Hirayasu; A., Mabuchi ; AS., SofrK.,
Tokunaga.(2010). Association of HLA-A, B, and -DRBiith pulmonary tuberculosis in western Javanese
Indonesia. Hum Immunol. 71 (7): 697-701.

Impact Factor(JCC): 1.820% This article can be downloaded fromwww.impactjournals.us




Manal. B. Al-Tmem, Khalid. G. Al. Fartosi & Nafaa. F. M. Al-Farhan |

42.

43.

44,

45.

46.

47.

Zeka AN.; Tasbakan, S.; Cavusoglu, C. (2011). Evaluatbrthe Gene X-pert MTB/RIF Assay for the Rapid
Diagnosis of Tuberculosis and detection of RIFgtsice in Pulmonary and Extra pulmonary Specimé&nSlin
Microbiol., 49:4138-41.

Jian B.; Y.,Li ; H.,, Wu ; X,, He; C., Li; L., Li; R., @ng; Y., Xie; and Y., Mao. (2006). Application of B.-DRB1

genotyping by oligonucleotide micro-array technglag forensic medicine. Forensic Sci. 162:66-73.

Rudwaleit, M.; M, Tikly.; K., Gibson .; K., Pile;. PWordsworth(1995). HLA class Il antigens assadatvith
systemic lupus erythematous in black South Africamnals of the rheumatic diseases.54:678-680.

Stead,W.W.(2001). Variation invulnerability to tuberculesn America today: random, or legacies of diffgre

ancestral epidemics. J. International Journal dfeFaulosis and Lung Disease, 5(9) 807-814.

Hoal, E. G.(2002). Human genetic susceptibilitytuberculosis and other mycobacterial diseases. |1BBMe
53(4-5):225-229.

World Health Organization. (2012). “Tuberculosi®¢tober, fact sheet N°104.

Index Copernicus Value: 3.0 - Articles can be senb editor@impactjournals.us




