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ABSTRACT   

 Infertility is one of the major public health problems in the Arab world, as it 
affects about 15% of couples seeking children. in 50% of these cases, the male 
partner is responsible for infertility . Y microdeletions in the azoospermia 
factor (AZF) region are known to be associated with spermatogenetic failure. 

In the current study, the aim was to determine the molecular background of 
male infertility using tag sequence tagged site (STS) associated with 
Azoospermia cases . We evaluated the incidence of Y chromosome 
microdeletions in (100) Iraqi infertile male patients with primary idiopathic 
male infertility and 50 fertile males (controls)  by polymerase chain reaction 
using 11 STSs in the azoospermia factor (AZF) region.  

  Of the 100 infertile men, Y-chromosome Microdeletion in the AZFa , 
AZFb and AZFc regions were detected in (64%)cases. The pathological 
significance of these deletions is not clear yet or most probably belongs to 
environmental pollution by depleted uranium used by collision forces in        
Al-Anbar governorate . 
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  دراسة جزيئية لحالتي اللانطفية وقلة النطف في عينة من الرجال
  العقيمين في محافظة الانبار

 
  الخلاصة

من الأزواج % 15يعد العقم احد المشاكل الصحية الرئيسية في المجتمع العربي ، إذ يؤثر في      
وتشترك . من هذه الحالات يعد الرجل مسؤولا عن العقم % 50الراغبون في إنجاب الأطفال ، وفي 

 azoospermia factor (AZF) regionالمنطقة الجينية المعروفة باسم  منطقة عامل اللانطفيـة  
  .في فشل نشوء النطف في كثير من الحالات 

ان ھدف الدراسة ھو تحدید الأسباب الوراثی ة الجزیئی ة لعق م الرج ال باس تخدام بادئ ات متخصص ة              
sequence tagged site (STS)  رجل یعاني من عقم ) 100(لحالة اللانطفیة ، شملت عینة الدراسة

  .ل لدیھ ذریة كعینة مقارنة رج) 50(و) غیر مفسر(غیر معروف الأسباب 
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من الرجال یعانون من حدوث حذف دقی ق لمنطق ة عام ل اللانطفی ة      %   64تشیر الدراسة الى أن       
ولأسباب غیر واضحة ربما تعود الى التلوث البیئي بمخلفات  AZFc و  AZFa ,  AZFbفي مناطق 

  . سیات في محافظة الانبار الیورانیوم المستنفذ المستخدم في أسلحة القوات متعددة الجن
  
  Yعقم غیر مفسر ؛ اللانطفیة ؛ حذف كروموسوم :  المرشدة كلماتال
  

INTRODUCTION 
nfertility is a major public health problem. It approximately occurs in 15–20% of 
couples  and male factor infertility represent <50%  of the cases. men with 
Azoospermia and Oligospermia represents ~40-50% of all infertile men. 

However, in ~30% of cases the underlying genetic basis of male infertility remains 
largely unknown. No causal factor is found in 60-75% of cases (idiopathic male 
infertility). These men present with no previous history associated with fertility 
problems and have normal findings on physical examination and endocrine laboratory 
testing. Semen analysis reveals a decreased number of spermatozoa 
(oligozoospermia), decreased motility (asthenozoospermia) , and many abnormal 
forms on morphological examination (teratozoospermia). These abnormalities usually 
occur together and are described as the oligoastheno-teratozoospermia (OAT) 
syndrome. Unexplained forms of male infertility may be caused by several factors. 
such as chronic stress, endocrine disruption due to environmental pollution, reactive 
oxygen species and genetic abnormalities. [1,2]  
     The regulatory processes of gene expression in spermatogenesis have unique 
requirements in terms of chromatin organization. The azoospermia factor locus (AZF) 
is assumed to contain the genes responsible for spermatogenesis. Three major 
deletion intervals have been defined and termed AZFa, AZFb and AZFc. Especially 
the AZFc genes have recently been identified in infertile and fertile populations, 
Azoospermia and Oligospermia are major causes of male infertility. Some genes 
located on the Y chromosome are suggested as candidates for this. Point and/or major 
deletions of the Y chromosome are significant causes of spermatogenic failure. Such 
mutations in these genes are thought to be pathologically involved in some cases of 
male infertility associated with Azoospermia or oligozoospermia. [3,4].   
      A genetically functional Azoospermia factor (AZF) on the long arm of the human 
Y chromosome is an important part and we did not assume that there is a 
spermatogenic function of the highly polymorphic heterochromatin domain in 
Yq12, they postulated that this AZF locus should be located in the distal part 
of the euchromatic Y long arm, i.e., in Yq11.23 [5]. There was no idea about 
the genetic content of this AZF locus. Protein encoding AZF genes, 
functionally expressed in human testis tissue, were not expected due to the 
extremely variable length of the Y chromosome in fertile men [6]. 
      There are increasing evidences for the presence of gene(s) located on the 
long arm of the Y-chromosome that are likely to be involved in the complex 
process of spermatogenesis [7]. Microdeletions of the long-arm of the human 
Y-chromosome which involves three regions termed Azoospermia factor 
(AZF), are associated with either reduced sperm count (oligozoospermia) or 
complete absence of spermatozoa [8]. 

I
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      Today we know that there are at least fourteen protein encoding Y genes which 
are part of the AZF locus [2,9] and that the premeiotic pairing process of the sex 
chromosomes along the AZF chromatin is essential for a proper meiosis of the male 
germ cells Moreover, with knowledge of the euchromatic Y sequence it is now also 
evident that the two faces of this chromosome, namely, being polymorphic on one 
site, being functional for spermatogenesis at the other site, are structurally 
intermingled, i.e., functional AZF genes are structurally linked to the Y specific 
highly polymorphic DNA regions [10,11]. 
Y chromosomes have developed during human evolution and are distinguished now 
by a rooted pedigree of 153 Y chromosomal haplogroups (The Y Chromosome 
Consortium (YCC), [12]. Probably these Y structures were selected to drive the male 
reproductive fitness of the different human populations ]13،14[ . Molecular reasons of 
the dynamic Y sequence structure are mainly non-allelic homologous recombination 
(NAHR) of the locus-specific repetitive sequence block in distal Yp and Yq11 most 
of which are organised in large palindromes [9]. Here, we report the first 
comprehensive clinical, molecular studies of 100 Unexplained forms of infertile men 
with spermatogenetic failure, from Al-Anbar region. 
 
MATERIALS AND METHODS 
Study Population 
      A total of 100 infertile Iraqi males residing in Anbar governorate with non-
obstructive sperm impairments were evaluated. These patients were confirmed to 
have non-obstructive Azoospermia or oligozoospermia by direct bed examination. 
These patients had Azoospermia (sperm count 0 M/ml), severe oligozoospermia 
(sperm count>0.1 and <10M/ml), and were recruited from private infertility clinics 
between January 2010 and November 2010. Patients presented with primary 
infertility and having sperm counts less than 10 M/ml on at least 2 consecutive 
occasions were included in the study. The control group consisted of 50 Anbar men 
with proven fertility, defined as conceiving at least one child without medical 
assistance. 
Semen Analysis  
      In all 100 men , semen was assessed according to published guidelines in terms 
of the volume , sperm count , rapid progressive sperm motility and morphology by 
means of techniques described elsewhere in privet lab side  [15].  
 
DNA Extraction and PCR 
      Approximately 3 ml venous peripheral blood samples were collected in K3-
EDTA tubes. Genomic DNA from patient and control samples was extracted and 
purified by using new manual Genomic DNA Purification and extraction protocol 
mixing between two  protocol  [ 16,17  ] In science Coll. Tekreet Uni. . Microdeletion 
analysis of the Y-chromosome Yq region, aimed to detect AZFa, AZFb and AZFc 
complete microdeletions. 11 STSs (AZF loci), mapped at intervals 5 and 6 on the 
long arm of the Y chromosome were used: sY81, sY84, sY86, and sY87 for AZFa, 
sY117, and sY143 for AZFb, and sY157, sY277, sY254 and Variable sY157 for 
AZFc. In addition, SRY (sex determining region on Y) gene , X/Y homologous gene 
pair zinc-finger X (ZFX) and Zinc- Finger Y (ZFY) primers were used as positive 
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internal controls to detect amplification failures in case a microdeletion was 
detected.,Sequences of all primer pairs and primer size of their products are shown in 
Table1. 
 

 
Table (1): Sequences of different primer sets employed to identify  

Y-chromosome microdeletions among Iraqi males. 
 

Sr. P length P name Locus Primer sequence 

1 495 bp ZFY Control 
F 5′-ACCRCTGTACTGACTGTGATTACAC -3′ 

R 5′-GCACYTCTTTGGTATCYGAGAAAGT -3′ 

2 209 bp Y81 AZFa 
start 

F 5-AGGCACTGGTCAGAATGAAG-3 
R 5-AATGGAAAATACAGCTCCCC-3 

3 320 bp sY86 AZFa 
F 5-GTGACACACAGACTATGCTTC-3′ 
R 5′-ACACACAGAGGGACAACCCT-3 

4 326 bp sY84 AZFa 
F 5′-AGAAGGGTCTGAAAGCAGGT-3′ 
R 5′-GCCTACTACCTGGAGGCTTC-3′ 

5 Variabl
e Y87 AZFa 

F 5′-TCTGTTGCTTGAAAAGAGGG-3′ 
R 5′-ACTGCAGGAAGAATCAGCTG-3′ 

6 311 bp Y143 AZFb 
F 5′-GCAGGATGAGAAGCAGGTAG-3′ 
R 5′-CCGTGTGCTGGAGACTAATC-3′ 

7 Variabl
e Y117 AZFb 

F 5′-GTTGGTTCCATGCTCCATAC-3′ 
R 5′-CAGGGAGAGAGCCTTTTACC-3′ 

8 285 bp Y157 AZFc 
F 5′-CTTAGGAAAAAGTGAAGCCG-3′ 
R 5′-CCTGCTGTCAGCAAGATACA-3′ 

9 350 bp sY254 AZFc 
F 5′-GGGTGTTACCAGAAGGCAAA-3′ 
R 5′-GAACCGTATCTACCAAAGCAGC-3′ 

10 Variabl
e Y157 AZFc 

F 5′-CTTAGGAAAAAGTGAAGCCG-3′ 
R 5′-CCTGCTGTCAGCAAGATACA-3′ 

11 Variabl
e Y277 AZFc 

F 5′-GGGTTTTGCCTGCATACGTAATTA-3′ 
R 5′-CCTAAAAGCAATTCTAAACCTCCAG-3′ 
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Figure (1)Gene map of the human Y chromosome. The Y chromosome is divided 
into seven intervals. The azoospermia factor (AZF) is divided into AZFa, AZFb, 

and AZFc regions . 
 

 PCR was carried out in a monoplex fashion for each primer set. PCR was carried 
out in a 0.2ml PCR Microfugetube in a 25μl reaction volume containing: 2μl template 
genomic DNA (100–200ng), 2 μl each primer,2.5 μl PCR buffer, 1.5 μl Mgcl2, 0.5 μl 
dNTPs, 0.4 μl Tag and 14.1 μl free sterile water. The amplification reaction was 
performed in a played biosystem  thermal cycler. 

     Amplification was started with initial denaturation step at 94°C × 5min, 
followed by 25 sequential cycles each including 60sec denaturation at 94°C, 45sec 
primer annealing at 58°C and 60sec extension at 72°C. The protocol was followed by 
a final extension step at 72°C × 7min followed by cooling to 4°C until electrophoresis 
detection. Fertile male DNA samples were used as positive controls, respectively.    

The PCR product was added to the loading buffer, mixed and run on a 2 % (w/v) 
agarose gel and stained in 0.5 μg/ml ethidium bromide. In addition, a 100bp DNA 
ladder was always run concurrently with each electrophoresis run to confirm product 
size. After electrophoresis at 70 volts × 65min, results were visualized and recorded 
using UV trans-illuminator. 
 
RESULTS  
     Y-chromosome microdeletions in AZFa, AZFb or AZFc were detected among the 
infertile men included in this study. An example of PCR products confirming the lack 
of Y-chromosome microdeletions is shown in Figure 2. 
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Figure (2)  Multiplex Pcr Analyses of Y chromosome Microdeletions 
 (M: 100 Bp Ladder)(C: Control) 

 
In total, 64(64%) of 100 infertile men investigated had deletions within the AZF 

region. In particular, we found different patterns of partial AZFc deletions; 16 
severely oligozoospermia, but others demonstrated total Azoospermia  while it was 
not observed at all in the control group. No family history of infertility was noted in 
the study subjects with AZF deletion  except three cases whose brother was found to 
have severe oligozoospermia 
 
DISCUSSION 
      The present study identified AZF microdeletions in the long arm of the Y-
chromosome in population studies. This is in general agreement with some previously 
published studies [16,17], in spite of the varied frequencies of Y-chromosome 
microdeletions have been reported by others [18,19,20,21]. The variation in 
Microdeletion frequency noted by different investigators could be attributed to 
several factors influencing AZF Microdeletion status, including genetic background 
and Y-chromosome haplogroups, patient selection criteria, and size of study sample. 
      The different Y-chromosome Microdeletions are related to arrangement of certain 
DNA elements required for homologous intrachromosomal recombination leading to 
deletions. This feature might explain the microdeletions in our study population. 
Another important factor influencing Microdeletion frequency is patient selection 
criteria. Significantly higher frequencies of microdeletions have been reported in the 
setting of histologically-confirmed Sertoli cell only syndrome (SCOS), Klinefilter 
syndrome, and among patients with chromosomal abnormalities, variocele and 
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cryptorchidism, and idiopathic Azoospermia accompanied by elevated serum follicle-
stimulating hormone (FSH) levels [19,22 ,23 ,24 ,25 ,26]. However, patients with 
chromosomal abnormalities evident by G banding, were excluded from our study 
population. Conversely, all idiopathic infertility cases with sperm counts <10M/ml 
were included for evaluation. These factors may offer additional insights as to why 
Y-chromosome microdeletions were found in the population studies.  
    The pathological significance of these deletions is not yet clear. The deletion, 
described in infertile men with varying degrees of spermatogenic failure, has been 
proposed by some authorities as a risk factor for spermatogenic failure or 
oligozoospermia [27,28,29]. In our patient population deletion was encountered in 
severely oligozoospermic, and azoospermic males, indicating that this deletion cannot 
be linked to a particular type of spermatogenic impairment. Other investigators found 
association between AZFc partial deletions and male infertility [30,31, 32,33,34,]. 
Whether such deletions are associated with certain male lineage haplogroup(s) 
remains unresolved. Therefore, the effect of deletion on male infertility may vary 
according to the Y haplogroups of the study subjects. Although the Y haplogroup(s) 
of our study patients was not specifically assessed, these data suggest that this 
deletion could be a heritable polymorphism rather than a de novo arrangement. This 
is because the incidence of this deletion was significantly different between patients 
and controls. The partial deletion was observed oligozoospermic patient (sperm count 
2.6 M/ml). While interesting, this isolated observation is insufficient to make any 
conclusions regarding its effect on spermatogenesis, this lead some investigators to 
conclude that Y-chromosome microdeletions is probably irrelevant to 
spermatogenesis [16]. In conclusion, Y-chromosome microdeletions were detected in 
this population of idiopathic oligo- and azoospermic infertile patients. Results 
concerning deletion suggest that this pattern does represent a risk factor for male 
infertility and might be considered a heritable variant in this population in order to 
explore other genetic, epigenetic and/or nutritional factors that contribute to 
idiopathic oligo- and azoospermia in the Anbar population. 
 
REFERENCES 
[1]Thonneau,P.;Marchand,S.;Tallec,A.;Ferial,M.;Ducot,B.;Lansac,J.;Lopes,P.; 

Tabaste,J.  and  Spira , A.(1991). Incidence and mian courses of infertility in 
resident population     inhabitants of three French regions .Hum. Reprod. 6:811-
816. 

[2]Vogt PH.(2005) Azf Deletions and Y Chromosomal Haplogroups: History and 
Update   Based on Sequence. Hum. Reprod update.11:319. 

[3] Machev N, Saut N, Longepied G, Terriou P, Navarro A,Levy N, Guichaoua M, 
Metzler-  Guillemain C, Collignon P, Frances AM, Belougne J, Clemente E, 
Chiaroni J, Chevillard C, Durand C, Ducourneau A, Pech N, McElreavey K, 
Mattei MG, Mitchell MJ (2004) Sequence family variant loss from the AZFc 
interval of the human Y chromosome, but not gene copy loss, is strongly 
associated with male infertility. J. Med. Genet. 41(11):814–825. 

[4] Valetto A, Bertini V, Rapalini E, Simi PA (2005)46,XX SRY-negative man with 
complete virilization and infertility as the main anomaly. Fertil Steril83(1):216–
219. 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com


Eng. & Tech. Journal, Vol.30, No.12, 2012             A Molecular Study of Azoospermia &   
                                                                                   Sever Oligospermia in a Sample of Infertile Males 

                                                                                                  Al-Anbar Governorate 
 

 

2123 
  

[5] Tiepolo L, Zuffardi O(1976) Localization of factors controlling spermatogenesis 
in the  nonfluorcesent portion of the human Y chromosome long arm. Hum 
Genetics. 34:119–124 

 [6]Unne´rus V, Fellmann J and De La Chapelle (1967) The length of the human Y  
chromosome. Cytogenetics 6:213–227. 

[7]Ferlin A, Tessari A, Ganz F, Marchina E, Barlati S, Garolla A, Engl B and Foresta 
C (2005) Association of partial AZFc region deletions with spermat- ogenic 
impairment and male infertility. J. Med. Genet. 42:209–215. 

[8] Vogt PH (1996) Human Y chromosome function in male germ cell development.                      
In Advances in Developmental Biology. J.AI. Press. Inc. 4, pp 191–257. 

[9] Skaletsky H, Kuroda-Kawaguchi T, Minx PJ, Cordum HS, Hillier L, Brown LG, 
Repping S, Pyntikova T, Ali J, Bieri T. (2003) The male-specific region of the 
human Y chromosome is a mosaic of discrete sequence classes. Nature 423:825–
837. 

[10] Armstrong SJ, Kirkham AJ and Hulten MA (1994) XY chromosome behaviour 
in the germ-line of the human male: a FISH analysis of spatial orientation, 
chromatin  conden-sation and pairing. Chromosome Res 2:445–452. 

[11] Turner JM, Mahadevaiah SK, Fernandez-Capetillo O, Nussenzweig A, Xu X, 
Deng CX and Burgoyne PS (2005) Silencing of unsynapsed meiotic 
chromosomes in the mouse. Nat. Genet .37:41–47. 

[12]Jobling MA and Tyler-Smith C (2003) The human Y chromosome: an  
evolutionary marker comes of age. Nat. Rev. Genet. 4:598–612. 

[13]Charlesworth B (2003) The organization and evolution of the human Y 
chromosome. Genome Biol. 4:226. 

[14] Gill TJ (2002) Evolutionary genetics and infertility. Am. J. Reprod. Immunol. 
48:43–49. 

[15]World Health Organization(WHO)(1992). The influence of varicocele on 
parameters of fertility in alarge group of men presenting to infertility clinincs. 
Fertil. Steril.;pp : 1289-1293. 

[16] Tzschach A, Thamm B, Imthurn B, Weber W, Alexander H, (2001)Absence of 
Yq Microdeletions in Infertile Men. Arch Androl.47:167. 

[17] Buch B, Galán JJ, Lara M, Real LM, Martínez-Moya M, Ruiz A.( 2004) 
Absence of De Novo Chromosome Microdeletions in Male Children Conceived 
through Intracytoplasmic Sperm Injection. Fertil Steril.82:1679. 

[18] Ferlin A, Arredi B, Speltra E, Cazzadore C, Selice R, Garolla A, 
(2007)Molecular and Clinical Characterization of Y Chromosome 
Microdeletions in Infertile Men: a Ten Year Experience in Italy. J. Clin. 
Endocrinol. Metab.92:762. 

[19] Balkan M, Tekes S, Gedik A.( 2008) Cytogenetic and Y-Chromosome 
Microdeletion Screening Studies in Infertile Males with Oligozoospermia and 
Azoospermia in Southeast Turkey. J. Assist. Reprod. Genet.25:559. 

[20]Mitra A, Dada R, Kumar R, Gupta NP, Kucheria K, Gupta SK.( 2008) Screening 
for Y-Chromosome Microdeletions in Infertile Indian Males: Utility of 
Simplified Multiplex Pcr. Indian J. Med. Res.127:124. 

 
 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com


Eng. & Tech. Journal, Vol.30, No.12, 2012             A Molecular Study of Azoospermia &   
                                                                                   Sever Oligospermia in a Sample of Infertile Males 

                                                                                                  Al-Anbar Governorate 
 

 

2124 
  

[21]El Awady MK, El Shater SF, Ragaa E, Atef K, Shaheen IM, Megiud NA.( 2004) 
Molecular Study on Y Chromosome Microdeletions in Egyptian Males with Idiopathic 
Infertility. Asian J. Androl.6:53. 

[22] Bor P, Hindkjaer J, Kolvraa S, Ingerslev HJ.( 2002) Y-Chromosome Microdeletions and 
Cytogenetic Findings in Unselected ICSI Candidates at a Danish Fertility Clinic. J. 
Assist. Reprod. Genet.19(5):224. 

[23] Hellani A, Al-Hassan S, Iqbal M, Coskun S.( 2006) Y Chromosome Microdeletions in 
Infertile Men with Idiopathic Oligo- or Azoospermia. J. Exp. Clin. Genet.3:1. 

[24] Foresta C, Ferlin A, Garolla A, Moro E, Pistorello M, Barbaux S(1998). High Frequency 
of Well Defined Y-Chromosome Deletions in Idiopathic Sertoli Cell Only Syndrome. 
Hum. Reprod.13:302. 

[25] Wang LQ, Huang HF, Jin F, Qian YL, Cheng Q.( 2005) High Frequency of Y 
Chromosome Microdeletions in Idiopathic Men with High Follicle-Stimulating 
Hormone Levels. Fertil. Steril.83:1050. 

[26] Song N, Wu H, Zhang W, Zhuo Z, Qian L, Hua L. (2005)Screening for Y Chromosome 
Microdeletions in Idiopathic and Nonidiopathic Infertile Men with Variocele and 
Cryptorchidism. Chin. Med. J.118:1462. 

[27] De Lianos M, Ballescà JL, Gaquez C, Margarit E, Oliva R.( 2005) High Frequency of 
Gr/Gr Chromosome Y Deletions in  Consecutive Oligospermic ICSI Candidates. Hum. 
Reprod.20:216. 

[28] Repping S, Skaletsky H, Brown L, van Daalen S, Korver CM, Pyntikova T(2003) 
Polymorphism for a 1.6-Mb Deletion of  the Human Y Chromosome Persists through 
Balance Between Recurrent Mutation and Haploid Selection. Nat. Genet.35:247. 

[29] Fernando L, Gromoll J, Weerasooriya TR, Nieschlag E, Simoni M. (2006)Y-
Chromosomal Microdeletions and Partial Deletions of the Azoospermia Factor C 
(AzfC) Region in Normozoospermic, Severe Oligozoospermic and Azoospermic Men 
in Sri Lanka.Asian J. Androl.8:39. 

[30] Carvalho. C. Zuccherato. L, Bastos-Rodrigues. L, Santos. F, Pena. S(2006) (No 
Association Found Between Gr/Gr Deletions and Infertility in Brazilian MalesMol 
Hum Reprod12269. 

[31]Wu.B,Lu.N,XXia.Y,K, Wang.W(2007)A Frequent Y Chromosome B2/B3 Sub deletion 
Shows Strong Association with Male Infertility in Han-Chinese Population Hum 
Reproddoi: 10.1093/humrep/del499. 

[32]Imken L, El Houate B, Chafik A, Nahili H, Boulouiz R, Abidi O(2007). Azf Microde-
letions and Partial Deletions of Azfc Region on the Y Chromosome in Moroccan Men. 
Asian J. Androl.9:674. 

[33]Ravel C, Chantot-Bastaraud S, Mandelbaum J, Siffroi JP, McElreavey K.( 2006) Gr/GR 
Deletions Within the  Azoospermia Factor C Region on the Y Chromosome Might Not 
Be Associated with Spermatogenic Failure. Fertil. Steril.85:229. 

[34] Hucklenbroich K, Gromoll J, Heinrich M, Hohoff C, Nieschlag E, Simoni M.( 2005) 
Partial Deletions in the AZFc Region of the Y Chromosome Occur in Men with 
Impaired as Well as Normal Spermatogenesis. Hum. Reprod.20:191. 

[35]Khosravinia, H. , Narasimha, H. N. , Thertha, D. and pirany, N. (2007). Optimizing 
factors influencing DNA extraction from fresh whole avian blood. African journal of 
biotechnology . 6(4) :481-486.  

[36]Syed M, A . Z. , Omer , M. and Farhat , A. B. (2008). Comparison of methods for DNA 
extraction in a low cost laboratory setting for developing countries. Pak. J. pathol. 19 (1) 
: 6-11 . 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com

