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Abstract---Contamination with human papillomavirus (HPV) is one of
the most significant risk factors for developing genital cancer. Since
there is no possibility of detecting the virus and its subtypes using
conventional cell culture, biochemical and serological methods, the
molecular methods including multiplex Polymerase Chain Reaction
(PCR) have specific importance in accurate, rapid and definite
diagnosis of this virus. The present study was done to identify the 8
routine genotypes of the papilloma virus using the novel Multiplex-
PCR (M-PCR). Twenty epithelial cells of vaginal samples were collected
from the molecular diagnosis laboratory. Novel primers for diagnosis
of 16, 18, 31, 33, 52, 53, 56, and 58 genotypes of the HPV were
designed using the NCBI website and BLAST tool. We specifically
designed and synthesized based on different gene regions (E6-7 and
L2) and optimized the reaction using the samples of 8 investigated
types. Genomic DNA was extracted from the samples and the M-PCR
technique was used to detect HPV genotypes. Types 52, 53 and 31
were detected in S5 samples (25%). The M-PCR system developed in
this project was able to identify 7 types with 100% specificity and
without reacting with other types.
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Introduction

Microorganisms can cause severe health-threating infections in human and
animals (1-7). Human papillomavirus (HPV) is one of the most common causes of
sexually transmitted disease in both women and men globally and is thought to
be the most common sexually transmitted viral disease in the United States (8). It
is estimated that the incidence of new infections in the United States ranges from
1 million to 5.5 million per year, and the prevalence is estimated to be as high as
20 million (9). HPV continues to be an important topic, as rates of infection
appear to continue to be rapidly increasing.

Infection with the HPV is predisposing factor for the occurrence of human cervical
carcinoma (10). There are more than 100 types of HPV, of which forty types are
known to infect the genital tract and spread through sexual contact (11). Among
these, persistent infection/integration of any of the 15 genotypes, namely, HPV-
16, -18, -31, -33, -35, -39, -45, -51, -52, -56, -58, -59, -68, -73, and -82 are
implicated in causation of cervix carcinoma and are designated as high-risk HPVs
(12). Unlike other DNA viruses, conventional cell cultures cannot detect HPV.
Serological examination may also have false results in detection the HPV (13).
However, molecular methods like polymerase chain reaction can directly detect
the genomic DNA of the HPV in clinical samples (14). High sensitivity, specificity,
accuracy and rapid procedure of detection were reported for the PCR method (15,
16). According to the high importance of HPV-related cervical carcinoma in Iran
and absence pof sensitive and specific method for detection of HPV virus, the
present survey was done to developed the new M-PCR assay for detection of HPV
routine genotypes in epithelial samples.

Materials and Methods

Ethics

The paper was approved by the ethical council (Ethics no.
IR.JAU.TON.REC.1400.011). Authors tried to keep the personal information of
patients secret.

Samples

Our study is of applied type paper. At this stage, in collaboration with the
molecular diagnosis laboratory, a part of the epithelial cells of the vaginal samples
of 20 patients was prepared in a period of 2 months. Also, with the cooperation of
this laboratory, we prepared 8 positive controls for HPV types 16, 18, 31, 33, 52,
53, 56, and 58, which were used to optimize the reaction.

DNA extraction

According to the manufacturer's instructions, the genomic DNA was extracted
from the isolates using the DNA extraction kit (Roche, Germany) (17-20).
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Quality assessment of DNA

The purity (A260/A280) and concentration of the extracted DNA were then
checked (NanoDrop, Thermo Scientific, Waltham, MA, USA) (21-25). Furthermore,
the DNA's quality was assessed on a 2% agarose gel stained with ethidium
bromide (0.5 pg/mlL) (Thermo Fisher Scientific, St. Leon-Rot, Germany) (26-30).

Primer design and M-PCR assay

Primer selection follows simple rules: primer length is 18-24 bp or more and GC
content is 35-60%, so annealing temperature is 55-58°C or higher. Longer
primers (28-30 bp) allowed the reaction to proceed at higher annealing
temperatures and produced fewer products. To test for possible duplicate
sequences, many of the primers used were checked against sequence databases
at the National Center for Biotechnology Information (NCBI) using BLAST
programs. Genome sequences were prepared using gen bank according to table 1.

Table 1. Access code of genomic sequences in gene bank

HPV types Access code of genomic

Sequences
16 NC_001526
18 GQ180792
31 HQ537687
33 HQS537707
52 HQ537751
53 EF546482
56 EF177181
58 FJ385268

Considering the removal of parts of the HPV genome after integration into the
human genome, especially the viral E1, E2 and L1 regions, it is better to design
primers for other parts of the virus genome. In the multiplex system, in addition
to the fact that the primers must be highly specific for each type, they must also
have no homology with the human genome and no interference with each other.
In this system, in addition to paying attention to the above points, each type must
also be distinguishable from other types with a different reproduction size. Table
2 shows the nucleotide sites of the HPV genes.

Table 2. Nucleotide sites of the HPV genes

HPV genes Nucleotide site
E6-7 102-829
El 835-2802
E2 2744-3859
E4 3276-3620
L2 4379-5770
L1 S5673-7268
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In order to achieve the sequencing of the whole genome, the above 8 types were
done with DNAMAN Version 1.2 software. The design of primer pairs based on
different nucleotide locations was manually designed and then checked with the
online software of IDTD (Oligoanalyzer) in terms of melting point and the state of
the stem loop and other things. Table 3 shows the list of primers used for
detection of HPV types.

Table 3. Primer sequences for detection of HPV types.

Product

Genes | Primer sequence (3’-5) size VOI“‘T‘E of Temp_e rature
(bp) reaction (50) and time
GAA CGA CTC CAA CGA
Hpl8-
CGC
F
122
TAG AAG GTC AAC CGG
Hpl8-
AAT
R
Hp31l- AAC AAC ACC ACC ACA
F TCG 180
Hp31l- TGC ACT GAT AAC CCC
R ACA
Hp53- ACA TCC ATG GAT CGT
F CGG 299 10X PCR buffer:
Hp53- | TTA GTG CTT CCA GGC 5ul
R TAG 1 cycle: y
Hp52- CCT ACA ACC ACC ACA 15 min: 950c  Meclz: 1.5 mM
F GAA 118 35 cycles: dNTP: 200 uM
Hp52- ATA TYA CAA TGA CAT 60 s: 950C Primer F: 0.5 uM
R GAC 30 s: 62 ¢ ' e
Hp33- GCA CCA ACA TCT GTA 2 min: 72 °¢  Primer R: 0.5 pM
F CCT 562 1 cycle: Taq DNA
Hp33- TTC TAC TGT ACC TAA 5min: 72°°  Lojomerase:
R TGC 125U
Hpl6- GAC ACA ACA AGA GTA DNA: 2.5 uL
F ATG 610
Hpl6- | ATA GTT TGA ATA GAT
R GAC
Hp58- |GGG TTG TAT TAT ATA
g 58 e 693
P28 | CAAAAATAGGTAATATCA

R

A programmable DNA thermocycler (Eppendorf Mastercycler 5330, Eppendorf-
Nethel-Hinz GmbH, Hamburg, Germany) was used in all PCR reactions (31-34). In
addition, amplified samples were analyzed by electrophoresis (120 V/208 mA) in a
2.5% agarose gel stained with 0.1% ethidium bromide (0.4 pg/ml) (35-37).
Besides, UVI doc gel documentation systems (Grade GBO004, Jencons PLC,
London, UK) were used to analyze images (38-40).

Data analysis

Data analysis was performed by SPSS Statistics 21.0 (SPSS Inc., Chicago, IL,
USA). Chi-square and Fisher's exact two-tailed tests were performed to assess any
significant relationship between the HPV types distribution (41). Besides, P-value
< 0.05 was considered statistically significant (42, 43).
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Results

Sequencing results of E6-7 and L2 genes of HPV

To design suitable primers for the Multiplex-PCR system, these primers must

have no homology with the human genome and also interference with each other.
For this purpose, 3 gene regions E6-7 and L2 were investigated (Figure 1).
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Figure 1. Exhibition the rankmg of only the E6 7 and >L2 gene regions of the six
studied types. Conserved regions are shown as colored bases, and in the absence
of homology, the bases are shown as colorless

Optimization results

In the optimization phase, multiplex reaction mixing was performed with 8
clinical samples, each of which was infected with one of the studied types, during
which the best PCR thermal cycle conditions and the values of each of the
reaction components were obtained. As you can see in the figure 2, each type of
replication tape shows exactly according to the sizes determined during the
primer design.

Figure 2. Typing of HPV and performing a multiplex reaction with a sample
infected with only one of the studied types

Seven types of human papillomavirus and performing a multiplex reaction with a
sample that was infected with only one of the studied types, and due to the rarity
of type 33, we could not prepare a positive control sample for it. Each type shows
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exactly the size of the specified reproduction product. The molecular weight in the
ocher well is 100 to 3000 match pairs of South Korea's SMOBIO company. M-PCR
results on a number of samples to test the molecular screening of the HPV At this
stage, samples were extracted in the previous season, their total DNA was
extracted and developed through the multiplex PCR reaction, and their results
can be seen. The results of these 20 samples are shown in figures 3 and 4.

52/418 bp
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Figure 3. M-PCR results of a number of clinical samples. From right to left:
patient 1 has type 52, and patients 2 to 5 lack one of the 8 investigated types. The
last well of marker size 100 to 3000 SMOBIOI.

—
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Figure 4. M-PCR results of a number of clinical samples. From left to right:
patient 1 with type 53, sample 5 with type 53. Sample 8 has types 53 and 31,
sample 15 has type 52. Other samples lack one of the 8 investigated types. As
indicated in the above results, in the 20 samples we examined, there were only
types 52 with size bp418, type 53 with size bp292 and type 31 with size bp180,
and the rest of the samples had types other than the 7 types we examined. which
could not be recognized by our system. On the other hand, in the system
optimized by us, the 7 types selected for examination are completely recognizable
by the system designed by us.

Discussion

HPV is the cause of warts in all human populations and sometimes the infection
caused by this virus leads to cancer (44). These viruses infect the skin and
mucous epithelial tissue of different anatomical areas. To date, more than a
hundred different types of human papillomavirus have been identified, s of which
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infect the epithelial cells of the genital tract (45). HPV types that infect the genital
tract are divided into two categories: low-risk types such as HPV-6 and HPV-11
cause benign warts and do not progress to cancer and usually recover, and high-
risk types include HPV types 16, 18, 33, 31, and 45 are related to the
development of genital cancer and are found in 99% of cervical cancers, among
which HPV-16 is more prevalent (46). Infection with high-risk types of HPV is not
limited to the genitals, and for example, about 20% of oropharyngeal cancers
contain high-risk types of papilloma viruses (47). The HPV genome is functionally
divided into three regions: the first region is the non-coding region called the long
control region (LCR). This region includes the main promoter and regulatory
sequences of DNA replication. Also, there is the highest prevalence of viral
genome in this region. The second region is the premature region, which includes
E6, E5, E3, E2, E1 and E7 and is involved in viral replication and carcinogenesis.
The third region is the lag region that encodes the structural proteins L1 and L2
for the viral capsid (48, 49).

In the present survey, E6-7 and L2 regions were used to identified the 16, 18, 31,
33, 52, 53, 56, and 58 genotypes of the HPV using a novel M-PCR method. Our
findings showed the high potential of the designed M-PCR method for detection of
HPV genotypes. Several similar surveys have been conducted in this field globally.
Zendinia et al. (2016) (50) used M-PCR for rapid and sensitive detection of HPV
16, 18, 31, 33 and 45 Genotypes in cervical cancer. The study was conducted on
100 cervical lesions of women. Among the 100 evaluated samples, 82 cases were
found to be HPV positive. Among them, the highest rate of infection was HPV 16.
Also, 30 HPV positive samples had two or more HPV types. The M-PCR method
used in their study can provide a rapid, sensitive and economical method for
detecting viral infections and can be used for small volumes of vaginal samples.
Masoumalinjad et al. (2018) (51) performed the molecular identification of HPV in
tissue samples from cervical cancer patients using the M-PCR method. Among the
60 samples, 19 HPV positive cases and 41 negative cases were confirmed. This
study showed that M- PCR using specific primers for HPV-16 and HPV-18 is a
suitable and accurate method for detecting this virus. Kiani et al. (2015) (52)
identified and typed HPV by the M-PCR in cervical cancer. Total DNA of 66
samples were extracted and nested M-PCR was used with first round PCR using
primers designed based on GP-E6/E7 conserved regions to amplify genomic DNA
of all known mucosal HPV genotypes, and second round PCR was performed by a
mixture of multiplex PCR primers. Human papillomavirus infection was observed
in 78.8% of the samples, the highest prevalence of HPV was 16%, while
simultaneous infections with two types were observed in 10.6%. The NMPCR
method is more convenient and easier to analyze the results, which is important
for rapid diagnosis and patient management.

Conclusion

The best way to prevent the spread and emergence of HPV-related cancers is to
create different screening programs using molecular methods with high sensitivity
and specificity. Also, diagnosis is the basis of effective treatment and the
country's need for development. It is necessary to use and launch new diagnostic
methods with sensitivity and clinical specificity, fast and cost-effective to identify
common high-risk genotypes of HPV virus. Certainly, the identification and
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examination of genetic polymorphisms as predictive markers play a significant
role in planning, determining the policy of treatment strategies and improving the
level and development of health and treatment in the country, so we believe that
the use of multiplex PCR technique and design Primers based on different gene
regions can be useful for HPV virus detection, although in our research using this
system we were only able to detect 7 common types of this virus, but in future
research, this system can be developed to use It is possible to identify more types
of this virus and provide a better treatment system for patients using it.

References

Abdolmaleki Z, Mashak Z, Dehkordi FS. Molecular and virulence characteristics
of methicillin-resistant Staphylococcus aureus bacteria recovered from hospital
cockroaches. Jundishapur Journal of Microbiology. 2019 Dec 31; 12(12).

Cates Jr W, American Social Health Association Panel. Estimates of the incidence
and prevalence of sexually transmitted diseases in the United States. Sexually
transmitted diseases. 1999 Apr 1:S2-7.

Cubie HA. Diseases associated with human papillomavirus infection. Virology.
2013 Oct 1; 445(1-2):21-34.

Dehkordi FS, Barati S, Momtaz H, Ahari SN, Dehkordi SN. Comparison of
shedding, and antibiotic resistance properties of Listeria monocytogenes
isolated from milk, feces, urine, and vaginal secretion of bovine, ovine, caprine,
buffalo, and camel species in Iran. Jundishapur Journal of Microbiology.
2013a;6(3):284.

Dehkordi FS, Gandomi H, Basti AA, Misaghi A, Rahimi E. Phenotypic and
genotypic characterization of antibiotic resistance of methicillin-resistant
Staphylococcus aureus isolated from hospital food. Antimicrobial Resistance &
Infection Control. 2017; 6(1):1-1.

Dehkordi FS, Haghighi Borujeni MR, Rahimi E, Abdizadeh R. Detection of
Toxoplasma gondii in raw caprine, ovine, buffalo, bovine, and camel milk using
cell cultivation, cat bioassay, capture ELISA, and PCR methods in Iran.
Foodborne Pathogens and Disease. 2013; 10(2):120-5.

Dehkordi FS, Haghighi N, Momtaz H, Rafsanjani MS, Momeni M. Conventional vs
real-time PCR for detection of bovine herpes virus type 1 in aborted bovine,
buffalo and camel foetuses. Bulgarian Journal of Veterinary Medicine. 2013;
16(2):102-12.

Dehkordi FS, Khamesipour F, Momeni M. Brucella abortus and Brucella
melitensis in Iranian bovine and buffalo semen samples: The first clinical trial
on seasonal, Senile and geographical distribution using culture, conventional
and real-time polymerase chain reaction assays. Kafkas Univ Vet Fak Dergisi.
2014; 20(6):821-8.

Dehkordi FS, Momtaz H, Doosti A. Application of Real-Time PCR for detection of
Aspergillus species in aborted ruminant foetuses. Bulgarian Journal of
Veterinary Medicine. 2012; 15(1):30-6.

Dehkordi FS, Parsaei P, Saberian S, Moshkelani S, Hajshafiei P, Hoseini SR,
Babaei M, Ghorbani MN. Prevalence study of Theileria annulata by comparison
of four diagnostic Techniques in shouthwest Iran. Bulgarian Journal of
Veterinary Medicine. 2012; 15(2): 123-130.

Dehkordi FS, Saberian S, Momtaz H. Detection and segregation of Brucella
abortus and Brucella melitensis in aborted bovine, ovine, caprine, buffaloes



11818

and camelid fetuses by application of conventional and real-time polymerase
chain reaction. The Thai Journal of Veterinary Medicine. 2012;42(1):13.

Dehkordi FS, Taghizadeh F. Prevalence and some risk factors associated with
brucellosis and leptospirosis in aborted fetuses of ruminant species. Res Opin
Anim Vet Sci. 2012; 2:275-81.

Dehkordi FS, Tavakoli-Far B, Jafariaskari S, Momtaz H, Esmaeilzadeh S, Ranjbar
R, Rabiei M. Uropathogenic Escherichia coli in the high vaginal swab samples
of fertile and infertile women: virulence factors, O-serogroups, and phenotyping
and genotyping characterization of antibiotic resistance. New Microbes and
New Infections. 2020 Nov 1;38:100824.

Dehkordi FS, Tirgir F, Valizadeh Y. Effects of Guajol® ointment synthesized from
medicinal smoke condensate of jennet feces on burn wound healing on Wistar
rat. Veterinary Research Forum. 2017; 8(3):215.

Dehkordi FS, Valizadeh Y, Birgani TA, Dehkordi KG. Prevalence study of Brucella
melitensis and Brucella abortus in cow's milk using dot enzyme linked
immuno sorbent assay and duplex polymerase chain reaction. Journal of Pure
and Applied Microbiology. 2014b; 8(2):1065-9.

Dehkordi FS, Yazdani F, Mozafari J, Valizadeh Y. Virulence factors, serogroups
and antimicrobial resistance properties of Escherichia coli strains in fermented
dairy products. BMC Research Notes. 2014c;7(1):1-8.

Dehkordi FS. Prevalence study of Bovine viral diarrhea virus by evaluation of
antigen capture ELISA and RT-PCR assay in Bovine, Ovine, Caprine, Buffalo
and Camel aborted fetuses in Iran. AMB Express. 2011; 1(1):1-6.

Dehkordi FS. Prevalence study of Coxiella burnetii in aborted ovine and caprine
fetuses by evaluation of nested and real-time PCR assays. American Journal of
Animal and Veterinary Sciences. 2011; 6(4):180-6.

Ghorbani F, Gheisari E, Dehkordi FS. Genotyping of vacA alleles of Helicobacter
pylori strains recovered from some Iranian food items. Tropical Journal of
Pharmaceutical Research. 2016;15(8):1631-6.

Giuliano AR, Wilkin T, Bautista OM, Cheon K, Connor L, Dubey S, Group T,
Luxembourg A, Rawat S, Shaw A, Velicer C. Design of a Phase III efficacy,
immunogenicity, and safety study of 9-valent human papillomavirus vaccine in
prevention of oral persistent infection in men. Contemporary Clinical Trials.
2022 Apr 1; 115:106592.

Hammer A, Rositch A, Qeadan F, Gravitt PE, Blaakaer J. Age-specific prevalence
of HPV 16/18 genotypes in cervical cancer: a systematic review and
meta-analysis. International Journal of Cancer. 2016 Jun 15; 138(12):2795-
803.

Harari A, Chen Z, Burk RD. Human papillomavirus genomics: past, present and
future. InHuman papillomavirus 2014 (Vol. 45, pp. 1-18). Karger Publishers.
Hasanzadeh M, Rejali M, Mehramiz M, Akbari M, Mousavi Seresht L, Yazdandoost

Y, Farokhi S, Mahdian Z, Maleki F, Emamdadi-Aliabad Z, Jalilvand N. The
interaction of high and low-risk human papillomavirus genotypes increases the
risk of developing genital warts: A population-based cohort study. Journal of

Cellular Biochemistry. 2019 Aug; 120(8):12870-4.

Hosseini S, Safarpoor Dehkordi F, Rahimi E, Shakerian A. Prevalence study of
Vibrio species and frequency of the virulence genes of Vibrio parahaemolyticus
isolated from fresh and salted shrimps in Genaveh seaport. Food Hygiene.
2014 Aug 23; 4(2 (14)):17-26.



11819

Hosseini SS, Makkie SA, Far BT, Dehkordi FS. Genotypic and phenotypic
assessment of antibiotic resistance of MRSA bacteria isolated from food stuffs.
Academic Journal of Health Sciencies: Medicina balear. 2021; 36(3):76-80.

Kiani SJ, Malekshahi SS, Ghalejoogh ZY, Ghavvami N, Jandaghi NZ, Shahsiah R,
Jahanzad I, Yavarian J. Detection and typing of human papilloma viruses by
nested multiplex polymerase chain reaction assay in cervical cancer.
Jundishapur journal of microbiology. 2015 Dec; 8(12).

Laprise JF, Chesson HW, Markowitz LE, Drolet M, Martin D, Bénard E, Brisson
M. Effectiveness and cost-effectiveness of human papillomavirus vaccination
through age 45 years in the United States. Annals of internal medicine. 2020
Jan 7; 172(1):22-9.

Ma L, Cong X, Shi M, Wang XH, Liu HY, Bian ML. Distribution of human
papillomavirus genotypes in cervical lesions. Experimental and Therapeutic
Medicine. 2017 Feb 1;13(2):535-41.

Madahi H, Rostami F, Rahimi E, Safarpoor Dehkordi F, Jalali M. Detection of
classical enterotoxins of Staphylococcus aureus isolates from chicken nugget
and ready to eat foods in Esfahan province by ELISA technique. Food Hygiene.
2013 Nov 22; 3(3 (11)):1-0.

Mashak Z, Banisharif F, Banisharif G, Reza Pourian M, Eskandari S, Seif A,
Safarpoor Dehkordi F, Alavi I. Prevalence of listeria species and serotyping of
Listeria monocytogenes bacteria isolated from seafood samples. Egyptian
Journal of Veterinary Sciences. 2021 Apr 1; 52(1):1-9.

Mashak Z, Jafariaskari S, Alavi I, Shahreza MS, Dehkordi FS. Phenotypic and
genotypic assessment of antibiotic resistance and genotyping of vacA, cagA,
iceA, oipA, cagE, and babA2 alleles of Helicobacter pylori bacteria isolated from
raw meat. Infection and drug resistance. 2020; 13:257.

Masoumalinejad Z, Zinatizadeh MR. Molecular Identification of Human Papilloma
Virus in Tissue Samples from Patients with Cervical Cancer by Multiplex PCR
Method. Health Research Journal. 2018 Jan 10;3(1):29-35.

Mbulawa ZZ, Phohlo K, Garcia-dJardon M, Williamson AL, Businge CB. High
human papillomavirus (HPV)-35 prevalence among South African women with
cervical intraepithelial neoplasia warrants attention. Plos one. 2022 Mar 9;
17(3):0264498.

Momeni Shahraki M, Shakerian A, Rahimi E, Safarpoor Dehkordi F. Study the
frequency of enterotoxin encoding genes and antibiotic resistance pattern of
methicillin-resistant Staphylococcus aureus isolated from vegetable and salad
samples in Chaharmahal Va Bakhtiari province. Journal of Food Microbiology.
2020 Jun 21; 7(2):55-69.

Mou L, Hong H, Xu X, Xia Y, Jiang X. Digital hybridization human papillomavirus
assay with attomolar sensitivity without amplification. ACS nano. 2021 Jul 29;
15(8):13077-84.

Mousavi S, Safarpoor Dehkordi F, Valizadeh Y. Genotyping of Helicobacter pylori
strains isolated from raw milk and dairy products. Journal of Food
Microbiology. 2017 Nov 22; 4(3):41-53.

Nejat S, Momtaz H, Yadegari M, Nejat S, Safarpour Dehkordi F, Khamesipour F.
Seasonal, geographical, age and breed distributions of equine viral arteritis in
Iran. Kafkas Univ Vet Fak Derg. 2015; 21(1):111-6.

Petrelli F, De Santi G, Rampulla V, Ghidini A, Mercurio P, Mariani M, Manara M,
Rausa E, Lonati V, Viti M, Luciani A. Human papillomavirus (HPV) types 16
and 18 infection and esophageal squamous cell carcinoma: A systematic review



11820

and meta-analysis. Journal of Cancer Research and Clinical Oncology. 2021
Oct; 147(10):3011-23.

Prakash P, Patne SC, Singh AK, Kumar M, Mishra MN, Gulati AK. PCR and
genotyping for HPV in cervical cancer patients. Journal of global infectious
diseases. 2016 Jul; 8(3):100.

Pytynia KB, Dahlstrom KR, Sturgis EM. Epidemiology of HPV-associated
oropharyngeal cancer. Oral oncology. 2014 May 1; 50(5):380-6.

Rahi A, Kazemeini H, Jafariaskari S, Seif A, Hosseini S, Dehkordi FS. Genotypic
and phenotypic-based assessment of antibiotic resistance and profile of
staphylococcal cassette chromosome mec in the methicillin-resistant
Staphylococcus aureus recovered from raw milk. Infection Drug Res. 2020;
13:273.

Ranjbar R, Dehkordi FS, Heiat M. The frequency of resistance genes in Salmonella
enteritidis strains isolated from cattle. Iranian Journal of Public Health. 2020
May; 49(5):968.

Ranjbar R, Seif A, Dehkordi FS. Prevalence of antibiotic resistance and
distribution of virulence factors in the shiga toxigenic Escherichia coli
recovered from hospital food. Jundishapur J Microbiol. 2019; 12(5):8.

Ranjbar R, Yadollahi Farsani F, Safarpoor Dehkordi F. Antimicrobial resistance
and genotyping of vacA, cagA, and iceA alleles of the Helicobacter pylori strains
isolated from traditional dairy products. Journal of Food Safety. 2019 Apr;
39(2):e12594.

Resubun, R. M. S., Razak, A., Arifin, A., Indar, 1., Malloangi, A., & Thamrin, Y.
(2022). The intrinsic and extrinsic motivation on the performance of midwife in
community health center. International Journal of Health Sciences, 6(2), 588-
596. https://doi.org/10.53730/ijhs.v6n2.7387

Rostami F, Rahimi E, Yahaghi E, Khodaverdi Darian E, Bagheri Moghadam M.
Isolation and evaluation virulence factors of Salmonella typhimurium and
Salmonella enteritidis in milk and dairy products. Iranian Journal of Medical
Microbiology. 2014 Jun 10; 8(1):54-61.

Safarpordehkordi F, Yahaghi E, Khodaverdi Darian E. Prevalence of antibiotic
resistance in Escherichia coli isolated from poultry meat supply in Isfahan.
Iranian Journal of Medical Microbiology. 2014; 8(2):41-7.

Safarpour Dehkordi F, Hosseini S, Rahimi E, Momeni M, Yahaghi E, Khodaverdi
Darian E. Investigate the frequency of virulence genes Vibrio parahaemolyticus
isolated from fish, lobsters and crabs caught from Persian Gulf. Iranian
Journal of Medical Microbiology. 2014; 8(2):1-7.

Safarpour Dehkourdi F, Momtaz H, Esmailzade S, Khayyat Khameneie M,
Yahaghi E. Detection of virulence factors of Uropathoigenic Escherichia coli
isolates from infertile women high vaginal swabs. Iranian Journal of Medical
Microbiology. 2014; 7(4):1-8.

Sawali, L. (2018). Drills forehand training strategy on the stroke of forehand drive
ability in tennis. International Journal of Physical Sciences and
Engineering, 2(2), 11-20. https://doi.org/10.29332 /ijpse.v2n2.133

Shakerian A, Rahimi E, Dehkordi FS. Identification and characterization of
resistant Arcobacter spp. isolated from meat products. Online Journal of
Veterinary Research. 2017; 21(12):766-76.

Suryasa, I. W., Rodriguez-Gamez, M., & Koldoris, T. (2021). Get vaccinated when
it is your turn and follow the local guidelines. International Journal of Health
Sciences, 5(3), x-xv. https://doi.org/10.53730/ijhs.v5n3.2938



11821

Wang X, Song Y, Wei X, Wang G, Sun R, Wang M, Zhao L. Prevalence and
distribution of human papillomavirus genotypes among women attending
gynecology clinics in northern Henan Province of China. Virology journal. 2022
Dec; 19(1):1-7.

Xia C, Li S, Long T, Chen Z, Chan PK, Boon SS. Current updates on cancer-
causing types of human papillomaviruses (HPVs) in east, southeast, and South
Asia. Cancers. 2021 Jan;13(11):2691.

Zandnia F, Doosti A, Mokhtari-Farsani A, Chehelgerdi M, Soleimani S.
Comparison of Pap smear and Multiplex-PCR methods for detection of Human
Papillomavirus isolated from women with cervical lesions. Journal of Microbial
World. 2016 Nov 1; 9(3):208-14.



