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Abstract 

Background: Congenital infections are the most important threat to human fetal health caused by bacterial, viral, 

and fungal agents. In this study, PCR diagnostic method has been used on umbilical cord samples to diagnose 

bacterial agents such as Mycoplasmas, especially Mycoplasma genitalium. Materials and Methods: This study was 

performed on 100 cord blood samples from cesarean section patients. Limit of detection (LOD) and specificity tests 

of both PCR was performed. DNA samples were extracted by the DNG plus method and amplified by the PCR 

technique. The optimized PCR product of 715 bp for Mycoplasma spp. and 427 bp for M. genitalium was amplified 

and observed on 1.5% gel electrophoresis. DNA specificity testing of seven other organisms revealed a 100% 

specificity of these primers. The detection limit was set at 100 copy / reaction for Mycoplasma.spp and 1000 copy / 

reaction for M. genitalium.  Results: Of the 100 samples examined, 5 samples were positive for Mycoplasma spp, 

and no positive cases were observed for M. genitalium. Maternal infections can have important consequences on 

the fetus. Conclusion: Molecular methods such as PCR could be used for rapid identification of important factors in 

congenital infections, such as mycoplasma, and provide a good prognosis. 
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Introduction 

Congenital infections are the most important 

threat to human fetal health caused by bacterial, viral, 

and fungal factors. However, the majority of 

congenital infections are caused by viral factors such 

as the cytomegalovirus, varicella-zoster virus, herpes 

simplex virus, rubella virus, etc., which may be 

present in the cord blood. Genital or respiratory 

infections caused by bacterial agents such as 

Mycoplasmas are an important part of medical 

reports.[1-3]. Genital Mycoplasmas are one of the 

major contributing factors of vaginitis, cervicitis, and 

pelvic inflammatory disease (PID) in women referred 

to obstetric clinics. These organisms attach to the 

mucosal surfaces of the genital tract. Due to the high 

potency of colonization in endocervixes, they are 

likely to cause adverse effects for the mother and her 

baby [4, 5]M. genitalium was first isolated from the 

urinary tract of men with non-gonococcal urethritis 

(NGU). This Mycoplasma is very similar to M. 

pneumonia and causes PID, Urethritis, endometritis, 

and cervicitis[6, 7]. Among the 16 species isolated 

from human, only M. pneumonia has been identified 

as a genuine human pathogen [8, 9].This bacteria is an 

important and common cause of acute respiratory 

infections[10, 11] and has been isolated from human 

urogenital tracts [12].In the reproductive system, M. 

hominis and also M. genitalium can sometimes 
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exacerbate bacterial vaginosis or nonspecific (non-

gonococcal) urethritis or even miscarriage [13]. 

Frequent isolation of U. urealyticum from men with 

non-gonococcal urethritis revealed that it causes 

other infections in addition to genital infections[14], 

such as endocarditis and osteomyelitis [15]and even 

chronic lung infections in infants, bacteremia, and 

death[16]. However, due to the problems 

encountered in the cultivation and inoculation of 

these bacteria in the laboratories, the role of these 

organisms in causing human infection, and in 

particular the adverse effects have been 

underestimated in our country. Mycoplasmas cause 

various diseases in the genitourinary and respiratory 

tracts and cause abnormal reproductive and neonatal 

mortality [17]. There are various types of 

Mycoplasmas in the genitourinary tract that act as 

opportunistic organisms[18].  

Genital Mycoplasmas, especially M. hominins

and U. urealyticum, are natural residents of the 

genitourinary tract of men and women who have 

sexual activity. These bacteria are more common in 

women than men and are transmitted by sexual 

intercourse or from mother to baby at birth. 

According to research by Kacerovsky et al. in 2014 

on cord blood samples of pregnant women studied, 

microorganisms such as Ureaplasma spp. And M. 

hominis was about 9%. No significant relationship 

was observed between the microbial load of the 

amniotic fluid and the cord blood because, under 

normal conditions, the amniotic fluid should be 

sterile[19]. Stellrecht used PCR instead of culture in 

his study, and the results showed that PCR could be a 

suitable method for the detection of M. genitalium

and other genital Mycoplasmas in clinical samples. A 

study by Luki et al., using PCR on samples from 

pregnant women, showed 3.6% of M. 

genitalium[20].In a study on the infection caused by 

genital Mycoplasma in 174 women with bacterial 

vaginosis is performed by Vatani and colleagues, the 

predominance of molecular methods such as PCR 

(77.6%) compared to culture (about 40.8%) was 

proven[21].  

          Of the Mycoplasma species, M.penetrans- 

M.pirum- M.primatum-M.spermatophilu and 

M.amphoriforme have the least threat in 

pregnancy[22]. In recent years, the evaluation of 

different species of Mycoplasma in the reproductive 

system such as M.fermentans, M.Penetrans, and 

M.genitalium has been developed by molecular 

methods such as PCR[23]. The purpose of this study 

was to find a suitable diagnostic method for the 

diagnosis of Mycoplasma spp. as well as  M. 

genitalium in congenital cord blood infections, 

because the failure in timely diagnoses may increase 

the risk of delayed treatment or overuse of broad-

spectrum antibiotics.  

Methods 

Species used in this study were M. pneumoniae 

(NCTC 10119), M. arginini, M. hyorhinis, M. hominis, 

M. orale, Acholeplasma laidlawii., Mycobacterium 

tuberculosis, Pseudomonas aeruginosa, 

Staphylococcus aureus, Salmonella typhimurium

provided from Razi Institute and Pasteur Institute of 

Iran. 

Collection of the studied samples. In this study, 

100 cord blood samples of cesarean patients were 

collected from Mustafa Khomeini Hospital. DNA 

extraction from cord blood samples was performed by 

the DNG-PLUS method[24]. 

PCR test. The required compounds for PCR 

were prepared in 25 µL volume by the following 

order: Five nanogram (ng) template DNA (in 5 µL) , 

0.2 µM of each primers , 1.5 mM Mgcl2 (sinaclon) , 

0.2 mM dNTP Mixture, and 1.5 unit of Taq DNA 

Polymerase (sinaclon),2.5 µL 10x PCR buffer 

(sinaclone) and 14µl of deionized sterile double 

distilled water used for reaching to the target volume. 

The thermal program used and optimized was: 

heating at 93 ° C for 20 seconds, 60 ° C for 20 

seconds, and finally 72 ° C for 30 seconds, which 

was performed for 40 cycles of amplification. The 

PCR product with the desired size (715 bp), along 

with the size marker and positive and negative 

control, was analyzed on 1.5% agarose gel using 

SYBR safe (Sinaclon) in the gel documentation 

system (Major-science). 

The primers encode a 715 bp product and their 

target gene is fixed, stable, or shared sequences 

(consensus sequence) 16SrRNA fragment of 
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Mycoplasma[25]. 

Table1. All primers are used in this study. 

Bacteria Primers Sequence 
Tm 

(oC) 

Product size (bp) Reference 

M. genitalium 
FMGe427 

RMGe427 

5'TACATGCAAGTCGATCGGAAGTAGC-3' 

5'-AAACTCCAGCCATTGCCTGCTAG-3' 

74 

70 

427 [26] 

Mycoplasma spp. 
GPO-1    

MGSO 

  5'-ACTCCTACGGGAGGCAGCAGTA-3' 

5'TGCACCATCTGTCACTCTGTTAACCTC 3' 

74 

76 

715 [27] 

Limit of Detection (LOD) and specificity. To 

determine the LOD of the primers used in this study, 

different dilutions were prepared from M. genitalium

suspension with specific CFU, their DNA was 

extracted and finally, the PCR test was performed on 

the samples with the specified number. Specificity 

testing using DNA from several organisms such as M. 

tuberculosis,  P. aeruginosa, S. typhimurium, S. 

aureus, Hepatitis B virus, as well as human and mouse 

DNA for Mycoplasma spp. and organisms such as M. 

pneumoniae, A. laidlawii, M. orale, M. arginini, M. 

hyorhinis, M. hominis, and Trichomonas vaginalis

were performed for M. genitalium. Optimized PCR 

test was performed with positive and negative 

controls. 

Results 

Using GPO-3, MGSO, and, Mycoplasmas DNA 

such as M. pneumoniae, M. genitalium, M. hyorhinis, 

M. orale, PCR was optimized for Mycoplasma spp

detection. This PCR test produced a 715bp product 

with the DNA of all tested Mycoplasmas (Figure 

1a).By using FMGe427 and RMGe427 primers and M. 

genitalium DNA, the PCR detection test for this 

bacteria was optimized and 427 bp product was 

amplified (Figure 1b).In both cases, the 16SrRNA was 

considered as target gene[28]. 

Figure 1: Optimized PCR tests for Mycoplasma spp and M. genitalium

Figure 1a: Optimized PCR Test for Mycoplasma spp detection Column 

M: Size of DNA marker (Middle Range DNA Ladder Thermo 

scientific), C +: Positive control (M. genitalium), C-: Negative control. 

Figure 1b: Optimized PCR Test for M. genitalium detection Column M: 

Size of DNA marker (1Kb Ladder bioflux), C +: Positive control (M. 

genitalium), C-: Negative control 

Evaluation of test detection limit was performed 

by dilution of Mycoplasma culture with specific 

colonies. results showed that the sensitivity of the PCR 

test for Mycoplasma spp was 100 copies (Figure 2a) 

and the PCR detection sensitivity of M. genitalium 

was 1000 copies in one test (Figure 2b) 
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Figure 2: Limit of detection test of PCR for both Mycoplasma spp and 

M. genitalium Figure 2a: Optimized PCR detection test for M. 

genitalium: Column M: Size marker, (100 bp DNA Ladder 

Thermoscientific) C+: Positive control, Column1: 106 CFU, Column 2: 

105 CFU, Column 3: 104 CFU, Column 4: 103 CFU, Column 5: 100 

CFU, Column 6: 10 CFU, Column 7: 1 CFU, C-: Negative control

Figure 2b: Optimized PCR detection test for Mycoplasma spp: Column 

M: Size marker, (100 bp DNA Ladder Thermoscientific) C+: Positive 

control, Column1: 108 CFU, Column 2: 107 CFU, Column 3: 106 CFU, 

Column 4: 105 CFU, Column 5: 104 CFU, Column 6: 103 CFU, Column 

7: 100 CFU, C-: Negative control 

           By performing specificity tests for PCR 

detection of Mycoplasma spp revealed that the primers 

used have made no unwanted product with the DNA of 

non-Mycoplasma bacteria such as M. tuberculosis, P. 

aeruginosa, S. typhimurium, S. aureus, viruses such as

B hepatitis, and also human and rat DNA (Figure 3a). 

         M. genitalium specificity test with primers used, 

no unwanted products with DNA of M. pneumoniae,A. 

laidlawii,M. orale, M. arginini, M. hyorhinis, M. 

hominis and T. vaginalis (Figure 3b). 

Figure 3: Specificity of PCR tests for the detection of Mycoplasma spp

and M. genitalium Figure 3a. Specificity of PCR test for Mycoplasma 

spp detection. Column M: Size marker size (Middle Range DNA 

Ladder Thermoscientific), C+: Positive control, Column 1: Human 

DNA, Column 2: Rat DNA, Column 3: M. tuberculosis, Column 4: P. 

aeruginosa, Column 5:  S. aureus, Column 6: S. typhimurium, Column 

7: B and C Hepatitis virus, C-: Negative control Figure 3b. Specificity 

of PCR test for M. genitalium detection. Column M: Size marker (1Kb 

DNA Ladder (bioflux)), C+: Positive Control, Column 1: M. 

pneumoniae, Column 2: A.laidlawii, Column 3: M. tuberculosis,

Column 4: M. orale, Column 5:  M. hyorhinis, Column 6: M. hominis,

Column 7: T. vaginalis, C-: Negative control 

           Mycoplasma infection in 100 cord blood 

samples was    searched by PCR.  5 samples (5%) were 

positive for Mycoplasma spp but none of them were 

positive for M. genitalium. 

Discussion 

          This study attempts to investigate the diagnostic 

potential of PCR testing for Mycoplasma infections in 

neonatal cord blood. Evaluation of cord blood seems 

to be helpful in the diagnosis of neonatal harms, 

including sepsis [29, 30]. According to Leena and 

colleagues research, sensitive and accurate diagnosis 

of sepsis in newborns is very difficult, and sepsis is the 

result of an intrauterine infection [31]. Failure in 

timely diagnose may increase the risk of delayed 

treatment or overuse of broad-spectrum antibiotics 

[32]Methods of diagnosis of sepsis include blood 

culture but there are some disadvantages such as 

timing, sensitivity, maternal antibiotic use, low sample 

size, and low pathogen concentration in the sample[33, 

34]. Other laboratory tests, such as white blood cell 

count and CRP, have low specificity [35, 36]. Due to 
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the lack of reliable diagnostic methods in the NICU, 

long-term use of antibiotics can lead to dangerous 

consequences such as necrosis, enterocolitis, antibiotic 

resistance, fungal infections and hearing loss [37, 38]. 

Evaluation of cord blood reflects intrauterine 

inflammation, where premature infants develop sepsis. 

Rapid detection of genital Mycoplasmas, 

especially in pregnant women and preterm infants, is 

essential because these organisms can lead to 

spontaneous miscarriage, postpartum fever, 

chorioamnionitis, preterm delivery, and premature 

birth. Premature infants with low birth weight also 

may develop respiratory distress syndrome, 

pneumonia, meningitis, and death. According to 

research by Han et al., molecular techniques not only 

identify a wide range of amniotic fluid infections but 

are also an appropriate method for the diagnosis of 

mixed infections [39]. 

A combination of PCR molecular method and 

culture methods has been proposed by Stakenborg in 

2005 for the identification of a wide range of 

Mycoplasma infections [40]. Also, PCR has previously 

been used to detect other infections such as falciparum 

and some viruses in cord blood [41]. The culture 

method which has been used to diagnose 

Mycoplasmasis very time consuming (1 to 4 weeks), 

has high false-negative results, and low sensitivity and 

specificity [42, 43].  

Based on the results, 715 bp DNA fragments 

were generated for Mycoplasma spp as a result of 

using GPO-3 and GMSO primers. The result is 

consistent with the results of Tabatabai Qomi and 

colleagues research [44]. 

The results of LOD using Mycoplasma culture 

dilution showed that PCR is a sensitive method for the 

detection of Mycoplasma spp and M. genitalium (100 

and 1000 copies in one test, respectively) (Figure 2). 

These results are consistent with the results of the 

study in which PCR was used to detect genital 

Mycoplasmas. A study by Kathleen et al., Proves that 

PCR is a rapid and sensitive method for the detection 

of this type of infection, but is also superior in 

comparison to the culture method [45]. However, as it 

has been demonstrated in some studies, the modified 

culture method is also highly sensitive for the 

detection of some species, such as M. hominis in 

patients’ endocervix[46].  

In the study by Najar Pirayeh et al. in 2007, the 

sensitivity of the PCR method and culture method was 

91.8% and 53%, respectively, indicating high 

sensitivity and rapidity of PCR in comparison to the 

culture method for the identification of these bacteria 

[47] .N-Luki et al. In Canada, performed a study by 

using PCR and culture techniques, to isolate U. 

urealyticum, M. hominis, and M. genitalium in clinical 

specimens obtained from 47 high-risk pregnant 

women and 8 newborns. PCR was used to isolate 

Ureaplasma in 31 out of 55 patients and facilitated M. 

hominis in 7 samples and M. genitalium in 2 samples. 

Four PCR-positive patients showed negative culture 

results [48]. 

Also, our results showed that the primers used 

did not produce any unwanted products with the DNA 

of other non-Mycoplasma bacteria such as M. 

tuberculosis, P. aeruginosa, S.typhimurium, S. aureus, 

and viruses such as B hepatitis and human DNA 

(Figure 3a). This suggests that the use of these primers 

in PCR provides high specificity for the detection of 

Mycoplasma species. It should be noted that PCR has 

been used for the detection of species such as M. 

tuberculosis [49], P. aeruginosa [50], S. typhimurium 

[51], S. aureus [52] and viruses such as B hepatitis 

[53]. Although the primers used were different and 

none of them studied samples were cord blood. 

             In another part of the study, PCR specificity 

for differential detection of M. genitalium was 

investigated using RMGe427 and FMGe427 primers. 

The results showed that no unwanted DNA products of 

bacteria such as M. pneumoniae, A. laidlawii, M. 

orale, M. arginini, M. hyorhinis, M. hominis and T. 

vaginalis were produced (Fig. 3b). This indicates that 

these primers are specific for M. genitalium and that 

PCR can also be used as a reliable method for 

differential diagnosis of this species. Because 

M.genitalium culture is time consuming, studies have 

shown that PCR is faster and more susceptible in 

comparison to cultivation [54, 55].For example, using 

a primer belonging to the gene encoding a binding 

protein, this species was identified in specimens 

collected from the throats of patients. On the other 

hand, other studies have identified the genome of M. 
genitalium in different genotypes by relying on the 

16S rRNA coding gene and PCR method. However, it 

has been proven that the use of primers with genes 
such as MgPa has the risk of inappropriate primer 

placement and misdiagnosis of M. genitalium. 

However, the LOD of the PCR test has been reported 
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to be approximately 1000 copies, which is consistent 

with the results of the present study [56]. However, all 

of this research has been done on tissues other than 

cord blood. It is noteworthy that M. genitalium 

contamination was not confirmed in any of the 

collected cord specimens. M.genitalium isolation rates, 

range from zero percent in the UK [57]to 34.4 percent 

in New Zealand[58]. Various studies have reported 

different prevalence of M. genitalium. This may be 

due to the type of study, the population studied 

(antibiotic use, genital infection, multiple sex partners, 

etc.) sample number, sampling method, age of 

patients, race, culture, geographic location, laboratory 

method (s) (Culture and PCR). 

Conclusion 

           Due to the potential impact of Mycoplasmas on 

the infection of pregnant mothers and neonatal 

transmission through the umbilical cord and important 

fetal outcomes, the need for timely diagnosis and 

treatment of these infectious agents is increasingly felt. 

Molecular methods such as PCR can provide a good 

prognosis for the rapid identification of important 

factors in congenital infections such as Mycoplasmas. 

Conflicts of Interest 

            The authors declared no conflict of interest. 

Acknowledgment 

           The author gratefully thanks her professor 

Mohammad Hassan Shahhosseiny for his 

encouragement and fruitful discussion on this research. 

Mahsa Malek Mohammadi Kalahroudi cooperated in 

this research at the Institute of Iranian Gene Fanavar 

(IGF) Tehran, Iran. She helped in clarifying the 

solution, without her this work would not have started, 

progressed, or ended. 

References  

1. AL, W., et al., Development of agenomics- based PCR assayfor 

detection of Mycoplasma pneumoniae in alarge outbreak in New 

York State. J ClinMicrobiol 2001. 39(4): p. 1385-90. 

2. GG, D., et al., Relationship ofbacterial vaginosis 

andmycoplasmas to the risk of spontaneousabortion Am J Obstet 

Gynecol 2000. 183(2): p. 431-7. 

3. GS, H., et al., Seroepidemiology ofMycoplasma pneumoniae 

infections inIceland 1987-96. Scand J Infect Dis 1998. 30(2): p. 

177-180. 

4. D, T.-R., The role of mycoplasmas in pregnancy outcome. Best 

Pract Res Clin Obstet Gynaecol, 2007. 21: p. 425–38. 

5. KB, W., K. B, and S. RL, Mycoplasmas and ureaplasmas as 

neonatal pathogens. Clin Microbiol Rev, 2005. 18(4): p. 757-89  

6. D, T.-R., The role ofMycoplasmas in pregnancy outcome. 

BestPractice Res Clin Obstet Gynaecol, 2007. 21(3): p. 425-38. 

7. LE, M., et al., Mucopurulent cervicitis andMycoplasma 

genitalium. J Infect Dis 2003. 187(4): p. 650-7. 

8. Cantu Jr, S., Pneumonia. Mycoplasma.E Medicine J, 2001. 2(7): 

p. 1-8. 

9. KB, W., Ureaplasma Infection. eMedicine J 2001. 2(8): p. 1-17. 

10. A, D., et al., Communityoutbreak of acute respiratory infection 

byMycoplasma pneumoniae. Eur J Epidemiol, 1996. 12(2): p. 131-

134. 

11. Jr, C.W., Clinical overview of typicalmycoplasma pneumoniae 

infections. Clin Infect Dis 1993(Suppl 1): p. S32-6. 

12. M, G., et al., Isolation of Mycoplasmapneumoniae from the 

human urogenital tract. J ClinMicrobiol, 1995. 33(11): p. 2823-

2825. 

13. L, C.-R., et al., Association of Mycoplasmahominis and 

Ureaplasma urealyticum withsome indicators of nonspecific 

vaginitis. Rev Latinoam Microbiol 2000. 42(1): p. 1-6. 

14. AA, M., et al., Frequency of Mycoplasmahominis and 

Ureaplasma urealyticuminfections in women with systemic 

lupuserythematosus. Rev Soc Bras Med Trop 2001. 34(3): p. 243-7. 

15. NG, F. and C. TR, Endocarditisand Ureaplasma urealyticum 

osteomyelitis ina hypogammaglobulinemic patient. A casereport 

and review of the literature. J Infect Dis, 1998. 37(2): p. 181-4. 

16. AJ, T., et al., Exogenousbovine surfactant suppresses tumor 

necrosisfactor-α release by murine macrophagesstimulated

bygenital mycoplasmas. J InfectDis 1998. 178(4): p. 1122-5. 

17. KB, W., K. B, and S. RL, Mycoplasmas and Ureaplasmas as 

neonatalpathogens. Clin Microbiol Rev, 2005. 18(4): p. 757-89. 

18. S, R. and H. R, Molecular Biology and Pathogenicity of 

Mycoplasmas. New York: Kluwer Academic/Plenum 2002. 

19. M, K., et al., Intraamniotic inflammatory response to bacteria: 

analysis of multiple amniotic fluid proteins in women with preterm 

prelabor rupture of membranes. J Matern Fetal Neonatal Med 2012. 

25. 

20. N, L., et al., Comparison of polymerase chain reaction assay 

withculture for detection of genital mycoplasmas in perinatal 

infections. Eur J Clin Microbiol Infect Dis, 1998. 17(4): p. 255-63. 

21. ShG.K., V., et al., The survey ofcontmination with 

genitalmycoplasma in women with bactrialvaginalis by PCR 

method. Journal of Gorgan University of Medical Sciences, 2008: 

p. 2045-2050. 



Monzavi et al.                                            Evaluation of PCR for the Identification of Mycoplasma spp. and Mycoplasma… 

Archives of Medical Laboratory Sciences 
35 

22. D, T.-R., Mycoplasmagenitalum- an up-date. Int J STD AIDS, 

2002. 13(3): p. 145-51. 

23. Glass, J.I., E. J. , et al., The complete sequence of the mucosal 

pathogen Ureaplasma urealyticum. Nature, 2000. 407: p. 757-762. 

24. Tarshaei, S., E. Moslemi, and A.s.T. Panah, Investigation of 

HLA-DQB1 allele in patients with Alopecia Areata 2017. 24(129): 

p. 57-58. 

25. Ossewaarde, J.M., et al., Developmentand clinical evaluation of 

a polymerase chain reactiontest for detection of Chlamydia 

trachomatis. J. Clin. Microbiol, 1992. 30: p. 2122–2128. 

26. M, J., et al., Detection of Mycoplasma genitalium in urogenital 

specimens by real-time PCR and by conventional PCR assay. J 

Med Microbiol, 2005. 54(Pt 1): p. 23. 

27. KUPPVELED, F.J.M.v., et al., Genus-and Specific 

Identification of  Mycoplasmas by 16S rRNA  Amplification 1992. 

Aug(58): p. 8-10. 

28. M, J., et al., Detection of Mycoplasma genitalium in urogenital 

specimens by real-time PCR and by conventional PCR assay. J 

Med Microbiol, 2005. Jan54(Pt 1): p. 23. 

29. H, S., C. SS, and H. CM, Inflammatory markers in cord blood 

or maternal serum for early detection of neonatal sepsis-a systemic 

review and meta-analysis. J Perinatol, 2014. 34(4): p. 268-274. 

30. N, M., Y. Y, and M. K, Differential patterns of 27 cord blood 

immune biomarkers across gestational age. Pediatrics, 2009. 

123(5): p. 1320-1328. 

31. SJ, S., F. MM, and P. S, Epidemiology of Invasive Early-Onset 

Neonatal Sepsis, 2005 to 2014. Pediatrics. 2016. 138: p. 6. 

32. A, K., R. D, and W. KE, Duration of hypotension before 

initiation of effective antimicrobial therapy is the critical 

determinant of survival in human septic shock. . Critical care 

medicine, 2006. 34(6): p. 1589-1596. 

33. KP, S. and T. DI, Neonatal bacterial sepsis in a neonatal 

intensive care unit: a 5 year analysis. J Paediatr Child Health, 1996. 

32(4): p. 333-338. 

34. TG, C., et al., How reliable is a negative blood cultureresult? 

Volume of blood submitted for culture in routine practice in a 

children's hospital. Pediatrics, 2007. 119(5): p. 891-896. 

35. RA, P. and C.o. F, Management of neonates with suspected or 

proven early-onset bacterial sepsis. Pediatrics, 2012. 129(5): p. 

1006-1015. 

36. WE, B., Adjunct laboratory tests in the diagnosis of early-onset 

neonatal sepsis. . Clinics in perinatology, 2010. 37(2): p. 421-438. 

37. CP, C., et al., Effect of sepsis and systemic inflammatory 

response syndrome on neonatal hearing screening outcomes 

following gentamicin exposure. Int J Pediatr Otorhinolaryngol. , 

2015. 79(11): p. 1915-1919. 

38. VS, K., et al., Prolonged initial empirical antibiotic treatment is 

associated with adverse outcomes in premature infants. The Journal 

of pediatrics, 2011. 159(5): p. 720-725. 

39. YW, H., et al., Uncultivatedbacteria as etiologic agents of intra-

amniotic inflammation leading to preterm birth. J Clin Micro 2009. 

47: p. 38-47. 

40. T, S., et al., Evaluation of tRNA gene PCR for identification of 

Mollicutes. J Clin Microbiol 2005. 43: p. 4558–4566. 

41. I, B., et al., Zika virus detected in amniotic fluid and umbilical 

cord blood in an in vitro fertilization-conceived pregnancy in 

venezuela. Fertility and sterility, 2017. 107(6): p. 1319-1322. 

42. B, B.-A. and R. RS, Antigenic relatedness between seven avian 

Mycoplasma species as recovered by western blot analysis Avian. 

Dis, 1995. 39: p. 250– 262. 

43. HG, D. and U. CC, Mycoplasma contamination of cell cultures: 

Incidence, sources, effects, detection, elimination, prevention. 

Cytotechnology, 2002. 39(2): p. 75-90. 

44. R, T.-Q., et al., Development of a pcr assay to detect 

mycoplasma contamination in cord blood hematopoietic stem cells. 

Iranian journal of microbiology, 2014. 6(4): p. 281. 

45. KA, S., et al., Comparison of multiplex pcr assay with culture 

for detection of genital mycoplasmas. Journal of clinical 

microbiology, 2004. 42(4): p. 1528-1533. 

46. F, M., et al., Comparison of pcr and culture methods to 

determine the prevalence of mycoplasma hominis in woman's 

endocervical samples referred to infertility center of hamadan 

fatemieh hospital in 2016. The Iranian Journal of Obstetrics, 

Gynecology and Infertility, 2018. 20(11): p. 83-92. 

47. Najar Peerayeh SH, S.R., Detection of Ureaplasma Urealyticum 

inClinical Samples from InfertileWomen by Polymerase Chain 

Reaction. 2007. 6(1): p. 23-26. 

48. N, L., et al., Comparison ofpolymerase chain reaction assay 

withculture for detection of genitalMycoplasmas in perinatal 

infection. Eur JClin Microbiol Infect Dis  1998. 17(4): p. 255 –63. 

49. P, H., et al., Specific detection of mycobacterium tuberculosis 

complex strains by polymerase chain reaction. Journal of Clinical 

Microbiology, 1990. 28(6): p. 1204-1213. 

50. D, D.V., et al., Direct detection and identification of 

pseudomonas aeruginosa in clinical samples such as skin biopsy 

specimens and expectorations by multiplex pcr based on two outer 

membrane lipoprotein genes, opri and oprl. Journal of clinical 

microbiology, 1997. 35(6): p. 1295-1299. 

51. B, M., et al., Diagnostic real-time pcr for detection of 

salmonella in food. Appl Environ Microbiol. , 2004. 70(12): p. 

7046-7052. 

52. OG, B., A. K, and M. JA, Detection of staphylococcus aureus 

by polymerase chain reaction amplification of the nuc gene. Journal 

of clinical microbiology, 1992. 30(7): p. 1654-1660. 

53. A, A., et al., Quantitation of hepatitis b virus genomic DNA by 

real-time detection pcr. Journal of Clinical Microbiology. , 1999. 

37(9): p. 2899-2903. 

54. H, S., et al., PCR-baseddetection of Mycoplasma species. 

JMicrobiol, 2006. 44(1): p. 42-49. 

55. JB, B., et al., Diagnostic assessment of Mycoplasmagenitalium 

in culture-positive women. JClin Microbiol 2004. 42(1): p. 203–11. 

56. JS, J., B. MB, and D. B, Detection of mycoplasma genitalium 

by pcr amplification of the 16s rrna gene. Journal of Clinical 

Microbiology, 2003. 41(1): p. 261-266. 

57. FE, K., et al., The association ofMycoplasma hominis, 

Ureaplasmaurealyticum and Mycoplasma genitaliumwith bacterial 

vaginosis:observation on heterosexual women and their male 

partners. Int J STD AIDS 2000. 11(6): p. 356- 60. 

58. LA, G., M. EJ, and L. KA, High prevalence of Mycoplasma 

genitalium in women presenting for termination ofpregnancy. 

Contraception 2008. 77(4): p. 294-9. 


