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INTRODUCTION
Herpes Simplex Virus (HSV) infection is a common cause of 

ulcerative mucocutaneous disease in both immunocompetent and 
immunocompromised individuals. It is a growing worldwide public 
health problem with high prevalence in women in developing 
countries, especially those with HIV infection, where incidence of 
reactivation is high [1].

Herpes simplex viruses are categorized into two types: Herpes 
type 1 (HSV-1 or oral herpes) and herpes type 2 (HSV-2 or genital 
herpes). Oral and ocular lesions are primarily caused by HSV-1 
and genital lesions by HSV-2. However, HSV-2 is capable of being 
transmitted to newborns during peripartum and cause ocular lesions 
as a result of disrupted membranes, or by direct contact with infected 
mother’s vaginal secretions and infected cervix [2]. Th ese viruses 
are also capable of causing more serious diseases, such as blindness, 
meningitis, and encephalitis [3]. HSV-1 is recognized as a leading 
cause of viral corneal blindness and viral encephalitis in developed 
countries [4].

Th e mature infectious HSV consists of four components from 
the core outward including an opaque dense core that contains linear 
double stranded DNA approximately 152 kbp; encoding at least 74 
genes or Open Reading Frames (ORFs). Th e genome is complex and 
contains two unique regions called the Long Unique Region (UL) and 
the Short Unique Region (US). Of the 74 known ORFs, UL contains 56 
viral genes, whereas US contains only 12 [5]. 

HSV-1 is oft en acquired orally during childhood [6]. It may also 
be sexually transmitted, contracted through saliva as well as kissing 
and oral sex. HSV-2 is primarily a sexually transmitted infection but 
rates of genitally acquired HSV-1 are also increasing [7]. Both viruses 
may also be transmitted vertically during childbirth, although the 
risk is very low [8]. However the risk of infection is minimal if the 
mother has no symptoms or exposed blisters during delivery but 
considerable when the mother gets the virus for the fi rst time during 
late pregnancy [6]. 

Worldwide, approximately 90% of people are infected with HSV-
1 or HSV-2 or both. HSV-1 is the more prevalent virus, with more 
than 3.7 billion people under the age of 50 (67%) infected globally. 
In addition, about 140 million people aged 15-49 years are infected 
with genital HSV-1 infection. Estimates of new HSV-1 infections 
among people aged 0-49, showed that in Africa, there were 17 million 
women and 18 million men living with the virus by December, 2012. 
In people with weak immune systems, such as those with advanced 
HIV infection, HSV-1 can have more severe symptoms and more 
frequent recurrences [9]. As of 2012, HSV-2 was estimated to infect 
417 million people worldwide between the ages of 15 to 49 years, 
giving a global prevalence of 11.3%, with 19.2 million infections each 
year. HSV-2 prevalence is nearly 2-fold higher in women than in men 
(14.8% versus 8% global prevalence, respectively) [10].       

Th ere is no cure for HSV. Antiviral medications, acyclovir 
(Zovirax), famciclovir (Famvir), and valacyclovir (Valtrex), 
commonly prescribed for treatment of HSV only help lesions to heal 
faster during an initial outbreak, lessen the frequency and duration 
of symptoms during recurrences, reduce the frequency of outbreaks, 
and decrease viral shedding [11]. Systemic antiviral drugs can partially 
control the signs and symptoms of genital herpes when used to treat 
fi rst clinical and recurrent episodes or when used as daily suppressive 
therapy [12]. Use of pericoital tenofovir gel by women prior to sexual 
intercourse also serves to prevent transmission of herpes [13].

MATERIALS AND METHODS
Study design

Th e study involved a serological analysis of samples, using an 
ELISA kit (DIA PRO Diagnostic Bioprobes, Italy) to determine and 
quantify herpes simplex virus types 1 and 2 antibodies among selected 
students of the Federal University of Technology Owerri, Imo State, 
Nigeria.

Study population

Th e study population included apparently healthy 200 male 
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and 200 female undergraduate students of Federal University of 
Technology, Owerri, selected at random. Th eir ages ranged between 
15 and 32 years. Th e purpose of the study was fully explained to them 
and their informed consents obtained before sample collection.

Ethical consideration

Ethical approval for the study was obtained from the Medical 
Ethical and Scientifi c Research Committee of the School of Biological 
Sciences, Federal university of Technology, Owerri, before the study 
commenced. 

Inclusion/exclusion criteria

Th is includes all consenting students within the age range of 15-
32, who are undergraduates of Federal University of Technology, 
Owerri. Students below the age of 15 years, those above the age of 
32, and those within the stipulated age range, who did not give their 
consent were excluded in the study. 

Administration of questionnaire

A 16-item structured questionnaire was distributed to the 
participating students to obtain information on their socio-
demographic, clinical data, and possible indulgence on the potential 
risk factors that might be associated with HSV 1 and 2. Th e identities 
of the students were protected by assigning numbers to them and 
information obtained was treated with utmost privacy.

Sample size determination

Th e sample size was determined using the equation by Naing, et 
al. [14] and a reported 44.3% prevalence of HSV-2 infection among 
pregnant women attending antenatal clinics in Benin, Edo State, 
Nigeria [15] at 95% confi dence interval

2

2 Z pqN
d



Where n = no of samples; p = prevalence rate of previous study 
= 44.3%; z = standard normal distribution at 95% confi dence limit = 
1.96; d = absolute desired precision of 5% = 0.05; q = 1-p = 1-0.443 
= 0.557; n = (1.96)2 x 0.443 x 0.557/ (0.952 =379.17). Th e calculated 
sample size was 379.17. Th erefore 400 blood samples were collected 
from the students of FUTO.

Sample collection

A 5 mL venous blood sample was obtained from each of the 400 
participating students using a sterile disposable hypodermic syringe. 
Th e blood samples were appropriately labeled according to the code 
on the volunteer questionnaire and were taken immediately to the 
laboratory of the Department of Microbiology, Federal university 
of Technology, Owerri, for analysis. Th e samples were transferred 
into sterile 15 mL centrifuge tubes and allowed to stand for 1 hour 
to allow clotting. Th e samples were then centrifuged at 2000rpm for 
2 minutes. Th e supernatant was decanted into sterile screw cap tubes 
and stored at -20°C till further analysis.

HSV-1 and 2 IgG antibodies

Th e serum samples were screened for the presence of HSV-1 and 
2 IgG antibodies using the ELISA kit, DIA PRO Diagnostic Bioprobes, 
Italy. Th e analysis was carried out according to the manufacturer’s 
instructions. Check value of the control or patient sample / extinction 
value of calibrator 3 = Ratio. Th e results were interpreted as described 

by the manufacturers’ kit insert. 

Ratio <0.07: was considered negative 

Ratio ≥0.07 to <0.09: was considered borderline 

Ratio ≥1.1: was considered positive

RESULTS
Th is is a study on the seroprevalence of Herpes Simplex Virus type 

1 and 2 among apparently healthy asymptomatic students of Federal 
University of Technology, Owerri. Table 1 represents the result of the 
age distribution of the Respondents. A total of 393 out of 400 (98.5%) 
showed IgG antibody response to HSV-1. Th e age interval of 21-23 
showed the highest response with 135 (33.8%) students, while the 
least was produced by the age group 30-32 with 23 (5.8%). Table 2 
shows the result of the age distribution of the respondents to HSV-2 
IgG antibody. A total of 48 respondents (72%) showed positive IgG 
antibody response to HSV-2. Th e age group of 24-26 showed the 
highest response with 20 (40%) while the least came from the age 
groups of 15-17 and 30-32 which showed no IgG antibody response 
to the virus.  

Table 1: Age distribution of HSV-1 IgG antibody among undergraduate students 
of FUTO.

Age 
interval                     

No screened                       HSV-1 (+)               HSV-1 (-)          Percentage 
(%) +

15-17                                       60      59 1 14.8

18-20 100   99 1 24.8

21-23 136 135 1 33.8

24-26 50 48 2 12.0

27-29 30 29 1 7.3

30-32 24 23 1 5.8

Total 400 393 7 98.5

Table 2: Age distribution of HSV-2 IgG antibody response among undergraduate 
students of FUTO.

Age interval                     No screened                      HSV-2 (+)                 HSV-2 (-)       Percentage 
(%) +

15-17                                       60      0 60 0

18-20 100   4 96 4.0

21-23 136 20 116 14.7

24-26 50 20 30 40.0

27-29 30 4 26 13.3

30-32 24 0 24 0

Total 400 48 356 72.0

Th e respondents were also screened according to sex. In fi gure 
1 female respondents showed more IgG antibody response of 61.3% 
than the males (37%). In fi gure 2, it was observed that the rate of 
response to IgG antibody to HSV-2 was 13.2% among the female 
respondents while it was 11.3% for the males. Th e result in fi gure 3 
showed the percentage of the students with IgG antibody response 
to both HSV-1 and 2. Th e result showed the age interval of 24-26 
as the highest response of 40%. Th e age group of 18-20 showed 
a response of 4%, while the age group of 15-17 and 30-32 did not 
show any response. When a combined infection of HSV 1/2 was 
determined, it was discovered that the age group of 24-26 showed the 
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highest response to both viruses as shown in fi gure 3. Th e assessment 
of risk factors showed that exposure to intense sunlight (99.6%) was 
the major predisposing factor to HSV-1 infection while possession 
of multiple sex partners (85.2) was the major factor contributing to 
HSV-2 infection (Table 3).  

DISCUSSION
Infection with HSV-1 and HSV-2 are among the most common 

human viral infections. While HSV-1 is the cause of orolabial herpes; 
HSV-2 is the cause of genital herpes. However, due to individual’s 
sexual behaviours, HSV-1 can now cause genital herpes, while HSV-2 
can cause orolabial herpes as well. About 70% genital herpes are not 
recognized thereby making seroepidemiological surveys a necessity, 
to understand the pattern and distribution of HSV infection within 
the population [16]. 

Th e prevalence of HSV-1 in FUTO was 98.5% while it was 72.0% 
for HSV-2. Th e high prevalence of HSV-1/2 may have been observed 
due to exposure of the respondents to the antibody against the virus 
early in life. In addition, HSV-2 is sexually transmitted and as such is 
a good marker of sexual behavior in the study population. Th e high 
prevalence of HSV-1 in comparison to HSV-2 observed in this study 
is in agreement with that made in previous studies, 63.6% (HSV-
1), 36.4% (HSV-2) in Nigeria (16); 99.2% (HSV-1), 78.4% (HSV-2) 
in Ghana (19); 67% (HSV-1), 11.3% (HSV-2) global (9). Th is study 
has further confi rmed that HSV-1 infection is universal and usually 
acquired from intimate contact with family in early childhood [17]. 
Furthermore, the varying prevalence rate of HSV-2 across the world 
might be due to changing sexual behaviors among the sexually active 
population and the ease of vertical transmission of the virus from 
mother to child [16].

Th e age group, 21-23 appeared to show more response (33.8%) 
to the antibody against HSV-1 than the other age intervals. Th is 
may be due to the fact that this age group is more exposed to the 
virus more than the other age groups, probably through intimate 
family contact at early childhood and also indulgence in oral sex. Th e 
presence of HSV-1 antibody in all the age groups is an indication of 
the universality of this infection and the fact that people acquire the 
infection in childhood through oral-to-oral transmission from family 
members. Th e fi ndings in this study corroborates that of Th ahiru, et 

M
ale

s

Fem
ale

s
0

20

40

60

80

Undergraduate students of FUTO

es
no

pser y
do

bit
na 

GgI fo eta
R

37% 

61.3% 

Figure 1: Rate of IgG response of the students to HSV-1 according to gender.
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Figure 2: Rate of IgG response of the students to HSV-2 according to gender.
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Figure 3: Rate of IgG response of the students to combined infection with 
HSV-1 and 2. 

Table 3: Risk factors associated with HSV-1 and 2 among the study participants.

Risk Factors       Total 
Screened    

HSV-1 
+Ve     

HSV-1 
–Ve        %+Ve      

HSV-
2 

+Ve   

HSV-
2-Ve      %+Ve  

Hsv-1/2 (Yes) 206 203 3 98.5 32 174 15.5

awareness (No) 194 190 4 97.9 16 178 8.2

Indulgence In 
(Yes) 193 189 4 97.9 16 178 8.2

oral sex           
(No) 207 204 3 98.6 36 171 17.4

Multiple Sex 
(Yes) 130 127 3 97.7 8 122 6.2

partners        
(No) 270    266 4 98.5 40 230 85.2

Indulgence In 
(Yes) 138 133 5 96.4 12 126 8.7

indiscriminate 
(No) kissing 262 260 2 99.2 36 226 13.7

Exposure To   
(Yes) 273 272 1 99.6 40 233 14.3

intense            
(No) sunlight 127 121 6 95.3 8 119 6.3

Exposure To    
(Yes) 274 272 2 99.3 39 235 14.2

stress               
(No) 126 121 5 96.0 9 117 7.1
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al. [16] in Abuja, Nigeria where HSV-1 antibody was observed in all 
age groups with the age group of 21 and above showing the greatest 
response at 14.3%. A similar fi nding was also reported by Harfouche, 
et al. [18] in other parts of Africa. However, the study did not agree 
with that of Oksana, et al. [19] in Ghana where this age group showed 
the least response (3.2%), although antibody was prevalent in all age 
groups. Antibody response to HSV-1 infection followed the pattern 
of the other responses observed in other parts of the world, where 
responses decreased with increase in age.

Th e age group of 21-24 showed more response to antibody 
against HSV-2 at 40.0% than the other age groups. Th e major means 
of transmission of HSV-2 is sexual intercourse and it is possible the 
infection is more prevalent in this age group because they are exposed 
to unprotected sex and at the highest sexual activity also than the 
other groups. Th e age group of 15-17 and 30-32 did not show any 
response probably because these groups are more restricted in their 
sexual behaviours than the other age groups. Th is study corroborates 
that of Oksana, et al. [19] and Th ahiru, et al. [16], but disagreed 
with most others across Nigeria where the highest response of IgG 
antibody to HSV-2 are observed in other age groups [20-22]. Th is 
study also disagreed with the popular assertion that the prevalence 
of HSV-2 infection increases with age since the age group of 30-32 
did not show any antibody response to the infection. Although latent 
infection is common with HSV.

Th e pattern of HSV-1/2 response in FUTO followed similar 
patterns across the world, where infection is more prevalent in 
females than in males. Th is may be as a result of the fact that females 
indulged more in the risk factors that predispose to both infections 
than their male counterparts. Furthermore, studies have revealed that 
females mount more vigorous immune responses, especially humoral 
responses to some viral infections [23]. Th is may have contributed in 
no small way in accounting for the increase in more females showing 
more responses to IgG antibody to HSV-1/2 than males in this study. 

Our fi ndings that the young age group of 15-17 were HSV-1 
positive but HSV-2 negative probably because, prior HSV-1 infection 
partially protects and delays acquisition of HSV-2. Th is may also 
explain the high prevalence of HSV-1 at all ages in comparison to 
HSV-2. Th ere is therefore a strong evidence in this study to suggest 
that, prior HSV-1 infection increased the likelihood that an infection 
that an infection with HSV-2 could be subclinical. Th is is in direct 
agreement with previous studies [24-26], all of which confi rmed that 
prior infection with HSV-1 may provide partial protection against 
infection with HSV-2. However, this study did not agree with the 
fi ndings of some other workers [27,28] that prior infection with 
HSV-2 could prevent infection with HSV-1 since the rate of the latter 
infection was high even in the presence of HSV-2 infection. 

Aft er primary infection, further infections of HSV-1 and HSV-
2 are `provoked by fever, viral infection, stress, menstrual cycles 
and perhaps bright sunlight [29]. While exposure to bright sunlight 
accounted for most of the infections of HSV-1 among the study 
population, possession of multiple sex partners was the major risk 
factor responsible for infection of HSV-2. Most of the study subjects 
must have therefore acquired HSV-1 infection in early childhood which 
was reactivated by exposure to intense sunlight. It is also confi rmed 
in this study that HSV-2 is purely a sexually transmitted infection. 
In addition, while stress was the next major factor contributing to 
HSV-1 reactivation, indulgence in oral sex was second greatest risk 
factor accounting for HSV-2 infection. Stress lowers the immune 

system thereby encouraging the reactivation of HSV-1 infection. 
Stress was also found to be the major risk factor responsible for high 
prevalence of HSV-1 infection among a population of university 
students in Germany and Spain [30]. For HSV-2 to be transmitted 
by oral sex show that the virus was previously present in the mouth 
thereby suggesting that HSV-2 could be responsible for oral herpes. 
Th e fi nding in this study that 97.9% and 8.2% of the respondents were 
positive for HSV-1 and HSV-2 respectively although they claimed 
not to have heard of either infection, was quite alarming and would 
contribute in small way in making them diffi  cult to control.

CONCLUSION
Th e prevalence of HSV-1 and HSV-2 among undergraduate 

students of Federal University of Technology, Owerri, Nigeria, was 
very high. All the major risk factors that have been documented to 
predispose to HSV were implicated in the high prevalence of both 
infections. It was also observed that quite a number of the study 
participants had neither heard of HSV-1 or HSV-2. Th is could be 
due to the lack of awareness of some viral infections among the 
population. Th ere is therefore, the need to raise awareness through 
organized public health screening and education to ensure control.
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