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Abstract                                                                                                                             
 

Background: Herpes simplex is one of the most common sexually transmitted diseases in 

women of reproductive age. It can be contracted and transmitted to the fetus during pregnancy. 

It is considered an important cause of neonatal infection, which can lead to death or long term 

disabilities.                                                                                                                                                            

Objective: To perform molecular detection of herpes simplex -1 and 2 (HSV-1 and  HSV-2) 

viruses among pregnant women in Khartoum State (Sudan).                                                                                                                                        

Materials and methods: 100 cervical swabs were collected from asymptomatic pregnant 

women. DNA of HSV-1 and  HSV-2 was detected by the multiplex polymerase chain reaction 

(PCR). The polymerase chain reaction was adapted for the amplification of herpes simplex virus 

type 1 and type 2. The amplified product was visualized by agarose gel electrophoresis with 

ethidium bromide.                                                                                                                                                    

Results: Herpes simplex virus-DNA positivity was detected in 5% of the cervical swabs 

collected from 100 pregnant women. HSV-1 was detected in 3% and HSV-2 was detected in 2% 

of the cervical swabs investigated.                                                                                

Conclusion: The frequency rate of HSV-1 was higher than that of HSV-2 among pregnant 

women in Khartoum State (Sudan).                                                                                                        

Keywords: Molecular detection, Herpes simplex viruses, Pregnant women, Khartoum State.                                                                                                                                                                                                                                                          

Introduction 
 

Herpes simplex virus (HSV) is one of the most common viruses in human populations and is 

responsible for many viral diseases, including gingivostomatitis, keratoconjunctivitis, 

encephalitis, neonatal infections, and genital diseases. HSV includes two distinct, but closely 

related types of viruses, namely, HSV-1 and HSV-2. Both viruses can cause genital herpes; 

Genital herpes can be asymptomatic at the time of primary, initial, or recurrent infection. HSV is 

a ubiquitous, enveloped, and double-stranded DNA virus belonging to the family of 

Herpesviridae and transmitted across the mucosal membranes and non-intact skin. It can migrate 

to nerve tissues, where they persist in a latent state. HSV-1 predominates in orofacial lesions, and 

is most commonly found in the lumbosacral ganglia. Nevertheless, these viruses can infect  
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both orofacial areas and the genital tract. In some developed countries, type 1 has recently 

emerged as the prominent causative agent in genital lesions. Changes in the sexual behaviors of 

young adults may partly explain its higher incidence1.                                                                                    

A first primary infection develops when a susceptible person (lacking of preexisting HSV-1 and 

HSV-2 antibodies) is exposed to HSV. Indeed, a first non-primary episode occurs when a 

person with preexisting HSV antibodies (against type 1 or 2) experiences a first episode with 

the opposite HSV type. Recurrent infection occurs in a person with preexisting antibodies 

against the same HSV type. Infections during pregnancy may be transmitted to newborns: HSV-

1 and HSV-2 may cause eye or skin lesions, meningo-encephalitis, disseminated infections, or 

fetal malformations. Abortion is the termination of pregnancy via eradicating a fetus or embryo 

from the uterus prior to becoming able to stay alive. Abortion considered a member of the main 

medical problems in society. Repeating abortion more than twice results a clinical situation 

known as Recurrent Pregnancy Loss (RPL)2.                                                                                                                                                             

An abortion that occurs spontaneously is known as a miscarriage. Various effectors associated 

with abortion such as genetic and uterine anomalies, endocrinopathy, immunological 

dysfunctions, infectious agents, environmental contaminants, psychogenetic elements and 

endometriosis. Maternal infections are considered the main reason of pregnancy wastage in 

females with bad obstetric history. This virus has the ability to invade the genital tract. In 

general, this virus is one of the main viral, sexually transmitted diseases (STD) causes globally. 

A high percentage of genital herpes infections are causing by HSV-2. Females during 

reproductive age become under high risk for exposure to the occurrence of HSV-2 infection 

with a possibility of transmission to the embryo in pregnancies. Before the 20th weeks of 

gestation, the intrauterine transmission of HSV-2 lead to abortion, stillbirth, and congenital 

abnormalities in the live fetus3. 

Laboratory testing is often used to confirm a diagnosis of genital herpes. Laboratory tests include 

culture of the virus, direct fluorescent antibody (DFA) studies to detect virus, skin biopsy, and 

polymerase chain reaction to test for the presence of viral DNA. Although these procedures 

produce highly sensitive and specific diagnoses, their high costs and time constraints discourage 

their regular use in clinical practice. Until the 1980s serological tests for antibodies to HSV were 

rarely useful to diagnosis and not routinely used in clinical practice. The older IgM serologic 

assay could not differentiate between antibodies generated in response to HSV-1 or HSV-2 

infection. However, a glycoprotein G-specific (IgG) HSV test introduced in the 1980s is more 

than 98% specific at discriminating HSV-1 from HSV-24.                                                                                       

Several antiviral drugs are effective for treating herpes, including acyclovir (acyclovir), aciclovir,  

famciclovir, and penciclovir. Acyclovir was the first discovered and is now available in generic 

names. Valaciclovir is also available as a generic, and is slightly more effective than acyclovir 

for reducing lesion healing time. Evidence supports the use of acyclovir and valacyclovir in the 

treatment of herpes labialis. as well as herpes infections in people with cancer. The evidence to 

support the use of acyclovir in primary herpetic gingivostomatitis is weaker5.                                   

Herpes simplex virus (HSV) is an incurable, recurrent viral infection that affects women of 

childbearing age. Its risk of transmission is a major health concern.                                                                     

The aim of the present study was to determine the frequency rate of herpes simplex virus-1 and 2 

in pregnant women to reduce the rate of transmission during pregnancy. Up to our knowledge,                                                                                             
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there is no previous published research work involved in detection of these viruses in cervical 

swabs of pregnant women in Sudan.  Hence, such data on the frequency rate of the public health 

impact is lacking.                                                                                                                                    

Materials and methods  

This was a descriptive cross-sectional study conducted at Al Rja Hospital (Khartoum North, 

Sudan). The study was approved by the Ethical Committee Board of Al Neelain University 

(Khartoum North, Sudan). Verbal consent was obtained from all patients enrolled in the study. 

 Inclusion criteria were pregnant women; and exclusion criteria were non-pregnant women.  

Data were collected using a direct interview questionnaire. The study was based on non-

probability convenience sampling technique when the patients were attending the hospital for 

medical care. Permission to collect the specimens was granted by the director of Al Rja Hospital 

(Khartoum North, Sudan).  

A total of 100 cervical swabs were collected from the pregnant women investigated. Cervical 

swabs were collected from women by inserting a sterile cotton-wool swab 20-30 mm into the 

endocervical canal and gently rotated against the endocervical wall and immediately transported 

in PBS viral transport media and stored at -20ºC till tested.   

DNA extraction:  This was performed by mixing 5 ml of the PBS transport medium and 

centrifuged at 10000 rpm, and the supernatant was discharged. 250 µl of a lysis buffer and  20 µl 

of proteins K were added to the pellet. The mixture was transferred to a 1.5 ml microcentrifuge 

tube and incubated at 56oC for 10 min. Then 350 ml of buffer BL were added into the upper 

sample tube and mixed thoroughly. The lysine was incubated at 56oC for 10 min. Briefly, the 

tube was centrifuged to remove any drops from the inside of the rid. Then 0.2 ml of absolute 

ethanol was added into the lysine, and mixed well by gently inverting 5-6 times or by pupating, 

after mixing, briefly. Then 1.5 ml tube was centrifuged to remove any drops from inside of the 

lid. Carefully the mixture was transferred to the spin column (in a 2 ml collection tube) without 

wetting the rim, then centrifuged at 13,000 rpm for 1 min. The filtrate was placed at the spin 

column in a new 2 ml collection tube. Then 0.7 ml of Wawa's buffer was added to the spin 

column without wetting the rim, and centrifuged for 1 min at 13,000 rpm. Discard the flow-

through and reuse the collection tube. 0.7 ml of Wawa's buffer was added to the spin column 

without wetting the rim, and centrifuge for 1 min at 3,000 rpm. The flow-through was discarded 

and the column was placed into a new 2.0 ml collection tube, and again centrifuged for 1 min to 

dry the membrane. The flow-through was discarded and the spine column was placed into a new 

1.5 ml tube and 0.3 ml of CE buffer was directly dropped onto the membrane. The tube was 

incubated for 1 min at room temperature and then centrifuged for 1 min at 13,000 rpm to elute. 

Multiplex PCR detection:  This was conducted to detect HSV-1 and HSV-2 gene by 

amplification of the DNA product. The reaction was performed in a total volume of 25 µl PCR 

reaction containing 8 µl of water and 5 µl of DNA mixed with 2 µl of each primer (Macrogene, 

Korea). 10 µl of 2 mM dNTP mix, were added to 25 mM MgCl2 and 2.5 U Tag DNA 

polymerase (DSBIO, CHINA). The amplification was conducted in PCR machine (Techne, 

England) using 95°C for 5 minutes, then 35 cycles of PCR reaction (denaturation at 95°C for 30   
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sec, annealing at 54  for 30sec, extension at 72°C for 30 second final extension at 72°C for 5 

mins). Amplicons were visualized on 2% agarose gel containing ethidium bromide, using the  

size band 230BP for HSV-2 and 270BP for HSV-1 (Table 1). 

 

Table1: Sequences of HSV primers targeting the conservative                                                             

region on HSV-1 and HSV-2 genomes. 
 

Target Primer Sequence 5-3 Product size 

 

HSV-1 
F 5’ -CGT ACC TGC GGC TCG TGA AGT- 3’. 

R 5’-AGC AGG GTG CTC GTG TAT GGG C-3’. 

 

270 

 

HSV-2 
F: 5’-TGG TAT CGC ATG GGA GAC AAT3’.  

R: 5’-CTC CGT CCA GTC GTT TAT CTT-3’ 

 

230 

 

Gel electrophoresis:  Agarose powder 2% (2g) was mixed in a flask with 100 ml 1xTBE. The 

mixture was heated till the agarose was completely dissolved. The agarose solution was cooled 

and then added to 2 µl of 10 mg/ml ethidium bromide stain and then shaken and poured onto     

a plastic plate in a gel casting stand with a comb in place. The gel was allowed to polymerize 

for about 15 minutes. Finally, the comb was removed, and the solid gel was transferred to a gel 

tank and 1% of TBE buffer was added to cover the gel. Five µl of DNA sample, including 

loading dye, was loaded at least one per line with DNA ladder using a micropipette with            

a sterile tip and putting the pipette tip into the bottom of a well created by the comb. Generally, 

the gel runs for minutes at a constant 120 Volts. The negative voltage makes the DNA to move 

towards the positive charge. The gel was examined under UV light to visualize the DNA. The 

size of the band was measured according to the migration of the DNA marker. The panels used 

were 270 bp and 230 bp of HSV-1and HSV-2 respectively.                                                               

Statistical analysis:  Generated data was analyzed using the application of the Statistical 

Package of Social Science (SPSS) version 16.0 software program; and significance level was set 

at p ≤ 0.05. 
 

 

Fig. (1): Gel electrophoresis analysis of HSV-1and HSV-2                                                                     

* M: DNA ladder 50bp * 1, 2, 3 positive HSV-1 * 4, 5 and 6 positive HSV-2 
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Results                                                                                                                                                                 

Out of the 100 cervical swabs investigated, 3 swabs were found HSV-1 positive and 3 swabs 

were found HSV-2 positive. All positive HSV-1 and HSV-2 viruses were 6 (6%) of  all cervical 

swabs studied. Double HSV infection was not found among the six positive cases. No significant 

differences were observed in the frequency rates of HSV among different age groups. No past 

history of abortion was associated with the six positive HSV cases.     
 

Discussion                                                                                                                                        

It has been shown that the prevalence rate of genital tract infection by HSV-1 and HSV-2 varies 

substantially in the different geographic regions, including those within the same country. This 

study was conducted to detect the frequency rate of HSV1 and HSV2 using multiplex PCR. In 

this study, the overall frequency rate was of 6%. There was no significant differences in the 

frequency rates by age distribution. And there is no published previous study from cervical 

swabs among pregnant women in Sudan. They found the prevalence rate was almost three times 

lower than that reported for United States women (14.0%)6.                                                                                                                  

This result was slightly different from the study conducted in Natal, Brazil (2014) to screen 

herpes genital infection in women using molecular technique, and which showed (16%) 

frequency rate for HSV-1 and 12% for HSV-27.                                                                            

It was also lower than that described in a similar previous study considering each serotype of 

the HSV individually. HSV-1 was more prevalent than HSV-2, in the segment of the population 

studied, presenting coherence with the results reported in other studies, such as those reported 

for women of the United States8, for women of Israel9, and for women of Natal7 .                                                                                                         

Changes in attitudes, behaviour, and sexual practices (oral-genital sexual contact) could explain 

this state of herpes infection. Furthermore, the use of condoms for vaginal intercourse could 

have reduced the exposure to genital infection by HSV. It has been shown the prevalence of 

genital tract infection by HSV1 and HSV2 varies substantially in the different geographic 

regions, including those within the same country7.                                                                                                             

Also, our findings were different from the findings of the study conducted by Talaat and his 

colleagues in Khartoum State (2018) to screen for HSV-1 and HSV-2 among pregnant women, 

and who reported a 10% frequency rate for both HSV-1 and HSV-26.                                                             

Recommendation:  Molecular detection methods should be used for diagnosis of HSV infection. 

Future research work should be conducted to characterize the HSV-1 and HSV-2 at the 

molecular level and to identify their common genotype in Sudan.   

Conclusion:  The frequency rate of HSV-1 was higher than that of HSV-2 among pregnant 

women in Khartoum State (Sudan).                                                                                                        
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