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Abstract

Introduction. Herpes simplex virus type 1 (HSV-1) is one of the most common human viral infections and has
a double-stranded DNA genome belonging to the Herpesviridae family. Smoking is one of the leading causes of
disease and premature death worldwide, responsible for the death of up to six million people annually. The purpose
of the current study was to determine the seroprevalence of HSV-1 infection among smokers.

Methods. The search strategy was conducted in the period from December 2022 to January 2023. The study
included a random sample of 94 (88 males, and 6 females) healthy participants, aged between < 20 to = 60 years,
with 50 participants as the control group. The HSV serological testing consisted of detecting antibodies to HSV-1
IgG with the help of ELISA.

Results. Most participants were university students, consisting of 45.7% males and 5.3% females, followed by
employed smokers, consisting of 0.2% males and 1.1% females. The number of females was much lower than
that of males reaching 6.4 and 93.6% respectively, due to customs and traditions. The seroprevalence was 24.47,
22.3 and 2.1% in males and females respectively. The seroprevalence rate was 13.8% in hookah and cigarette
smokers, 9% in cigarette smokers and 1.1% in hookah smokers exclusively. The highest rate was observed in the
age groups of 21-30 and 31-40 years with 12.80% and 7.40% respectively.

Conclusions. The study revealed that the seroprevalence of HSV-1 IgG was 24.47%, and was higher among
hookah and cigarette smokers compared to those who exclusively smoked cigarettes or hookah.
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CeponpeBaneHTHOCTb BUpYyca NpocToro repneca 1-ro tuna
(Herpesviridae: Simplexvirus: Human alphaherpesvirus 1)
Y KYpPUNbLUMKOB

Mays B. Jalil' , Mariem N. Mohammed Ali', Hadi I. Alabadi?

'Kadcbenpa MukpoGuonorum, MeavumHckuii konnenx, YHueepcutet bacpel, Bacpa, Wpak;
2YnpaeneHue 3apaBooxpaHeHust bacpel, Bacpa, Wpak

Pestome

BBepeHue. Bupyc npoctoro repneca 1-ro Tuna (BIMIM-1) — 0oaMH n3 camblx pacnpocTpaHeHHbIX BUPYCHbIX areHToB,
MHMUMpYOLWMX YenoBeka, MMeeT reHoM ¢ AByxuenoyvedHon AHK n oTHocutcsa k cemencTay Herpesviridae. Kype-
HWe — 04Ha 13 OCHOBHbIX NPUYMH 3aboneBaHnin 1 NpexaeBpeMeHHON CMepPTH BO BCEM MUPE, OT KOTOPOW eXerogHo
ymMunpaeT 40 6 MIH YernoBek.

Llenb HacTosLero nccneqosaHns — onpegenexHne ceponpesaneHTHocTy BIM-1 cpeamn KypynbLLmnKoB.

MeTopabl. ViccnegosaHue npoeoaunu B nepuop ¢ aekabpsi 2022 r. no siHeapb 2023 1. B nccneposaHve 6bina Bkto-
YeHa cnyyanHas Bbibopka 13 94 (88 MyunH 1 6 XeHLWuH) 3gopoBbIxX Nuy, B Bo3pacTte ot 20 go 60 net, 50 yyact-
HWKOB COCTaBMWIN KOHTPOIbHYt0 rpynny. Ceponornyeckoe TectupoBaHue Ha BII™ 3aknoyanoch B BbISIBNEHWWN aH-
TnTen Kk BIMIM-1 knacca 1gG ¢ nomowwbio NPA.

Pe3synkTathl. BONbLUMHCTBO y4aCTHUKOB ObInu CTyaeHTamu yHuBepcuteta — 45,7% Myx4nH 1 5,3% xeHLWmH, 3a
HUMK cnegoBanu paboTatowwme KypunbLmkn — 0,2% mMyxurH 1 1,1% XeHLWUH. Y1Cno XeHLWMH BbIno 3HaunTensHo
MeHbLUE, YEM MYXYWH, U cocTaBuno 6,4 n 93,6% COOTBETCTBEHHO, YTO OObSACHAETCS 06bIYasAMM U TPAAULUAMMN.
CeponpeBaneHTHOCTb cocTaBuna 24,47, 22,3 n 2,1% cpean MY>XHUH 1 XEHLUH COOTBETCTBEHHO. YPOBEHb CEpO-
npesaneHTHocTK coctaBsun 13,8% cpean KypunbLUKOB KanbsHa v curapet, 9% WCKNIOYMTENBHO cpean Kypuib-
wmkos curapeT U 1,1% MCKMIOYUTENBLHO CPEan KypUIbLUMKOB KanbsHa. Hanbonblinin ypoBeHb BbISBNSAEMOCTU
aHTMTen Habntogancs B Bo3pacTHbIX rpynnax 21-30 u 31-40 net — 12,80 n 7,40% COOTBETCTBEHHO.
3akntoyeHue. ViccnegosaHue nokasano, 4To ceponpesaneHTHocTb BIM-1 1gG coctasuna 24,47% v 6bina Bblle
cpeav KypunbLUUKOB KarnbsiHa U CUrapeT Mo CPaBHEHWIO C TEMM, KTO KYPUIT UCKITHOUYUTENBHO CUrapeThbl U KanbsiH.

KnroueBble cnoBa: Bl-1; Herpesviridae; kypeHue; ceponpesaneHmHocms; UDA

Onsa umtuposanua: Jalil M.B., Mohammed Ali M.N., Alabadi H.l. CeponpeBaneHTHOCTb BMpyca NpoOCTOro repre-
ca 1-ro Tuna (Herpesviridae: Simplexvirus: Human alphaherpesvirus 1) y KypunblUMKOB. Borpock! aupyconozauu.
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®duHaHcupoBaHue. ABTOpPbI 3asIBMSIOT 06 OTCYTCTBUM BHELLUHEMO (DMHAHCUPOBaHWS MPY NPOBEAEHUN UCCIEQ0BAHMSI.

BnaropgapHocTb. ABTOpbI BriarogapsAT BCex, KTO BHEC CBOWM BKIaj B UCCNEAOBaHNE, a TakkKe TeX, KTO Npeasioxun

MOMOILLb.

KoHdpnukT nHTepecoB. ABTOPbI AEKNapUpyoT OTCYTCTBME SIBHBIX U NOTEHLUMaNbHbIX KOH(MUKTOB UHTEPECOB,

CBA3aAHHbIX C FIy6J'IVIKaL|VIeVI HacTosiLen cTaTbMm.

3Tunyeckoe yTBepxaeHue. ABTOpbl NOATBEPXKAAIT, YTO A0OPOBOMbHOE MHCHOPMUPOBAHHOE corriacue Obino NonyyYeHo
OT BCEX y4aCTHUKOB uccnegoBaHus. [MpoTokon nccnenoBaHusi ogobpeH 3TUYECKMM KOMUTETOM oTAena Mukpobuonoruu,
MeaunumHckuin konnepx, YHueepcutet bacpei (Mpotokon Ne 030401-042-2023 ot 25.06.2022)

Introduction

Herpes simplex virus type 1 (HSV-1) is a worldwide
infection [1]. HSV-1 is one of the most common human
viral pathogens and has a double-stranded DNA genome
belonging to the Herpesviridae family [2—4]. The virus,
which can cause lifelong infection, is mainly transmit-
ted orally, through direct contact with body fluids and
through contact with an infected individual [5, 6]. There
are three subfamilies of herpesviruses: alpha, beta, and
gamma. HSV-1 is classified as part of the Alphaherpes-
virinae subfamily [7-9].

The virus can infect people of all ages and cause persis-
tent and recurrent infections [10, 11]. The first instance of
HSV-1 infection appears as febrile vesicles on facial skin,
which are called herpes labials or fever blisters, and also
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commonly known as cold sores on the lips [4, 12]. HSV-1
infection acquisition typically takes place in childhood,
well before sexual debut, and is made more likely by
close contact with parents, other family members and
classmates [6, 13]. Many diseases are caused by HSV-1
infection, however, oral herpes is the most prevalent clin-
ical presentation [5, 6, 13]. A number of studies in many
countries have indicated that HSV-1 is mostly contracted
through the genitals, rather than through the mouth and
it has also been observed that a large number of young
people are exposed to the virus for the first time through
oral sex [6, 14-22].

Although there is possibly a link between smoking
cigarettes and herpes virus infection, it is especially con-
cerning in people who smoke cigarettes more frequent-
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ly. Smoking is one of the leading causes of disease and
premature death worldwide, responsible for the death
of up to six million people annually. The World Health
Organization (WHO) released statistics showing that
by 2030, there will be as many as eight million deaths
[23]. According to previous studies, there are 700 mil-
lion smokers in developing nations overall. In total, 6 tril-
lion cigarettes are smoked annually around the world,
with men accounting for 47% of smokers and women
for 12% [24]. The purpose of the current study was to
determine the seroprevalence of HSV-1 infection among
smokers.

Methods

Study design and serological testing
The study was designed to assess the seroprevalence
of HSV-1 IgG in smokers. The survey population is a
random sample of individuals who participated. The

Table 1. Demographic characteristics of the individuals
who participatedin this study

Gender
TTon
Age Group (years) ]—BF Ot?_l
Bo3spactHas rpymma (romsr) male female ie °
MY’KCKOH KEHCKHH (%)
(%) (%)
<20 8.5 1.1 9.6
21-30 479 2.1 50.0
3140 13.8 2.1 16.0
41-50 9.6 1.1 10.6
51-60 43 0.0 43
>60 9.6 0.0 9.6
Total 93.6 6.4 100.0
Bcero
Occupation
[podeccust
Employed 202 11 21.28
Paborarommit
Student 457 53 51.06
CryneHt
Unemployed 19.1 0.0 19.15
€3pabOoTHBIH
Retired 8.5 0.0 8.51
EHCHOHED
Lol 93.62 6.38 100.00
Cero
No. positive of HSV-1%
Uncno NoNI0KUTETBHBIX 22.3 2.1 24.47
o BIIT-1, %
Mean + SD
Cpeonee £ SD 25+£13.57
p-value 05
3HAYCHHE P

Note. SD — Standard deviation.

IIpumeuanue. SD — cTannapTHOE OTKJIOHEHHE.

KPATKME COOBLLEHWA

search strategy was conducted in the period from Decem-
ber 2022 to January 2023. The study included a random
sample of 94 (88 males, 6 females) healthy participants,
aged between < 20 to > 60 years, with 50 participants
as the control group. The HSV serological testing was
conducted on five milliliters of venous blood specimens
that were drawn from each individual participating for the
detection of IgG antibodies to HSV-1. Laboratory proce-
dures involved centrifuging serum samples at 5000 RPM
for five minutes at 4 °C and the serum was stored in Ep-
pendorf tubes and maintained deeply frozen at —20 °C
until testing [25]. The HerpeSelect 1 enzyme-linked im-
munosorbent assay (ELISA) commercial kit (SunLong
Biotech Co., LTD.) was used to conduct HSV-1 serology
testing according to the manufacturer’s instructions.

Ethical approval and informed consent

Before collecting samples, Informed consent was ob-
tained from all individuals and a survey was conducted
to collect information on the type, duration and chronic
diseases of smoking, as well as occupation. The research
protocol was approved by the Ethics Committee of the
Microbiology Department, College of Medicine, Uni-
versity of Basrah (Protocol No. 030401-042-2023 dat-
ed 25/6/2022).

Statistical analyses

Microsoft Excel 2013 was used to store the information
collected through the survey results. A normal distribution
test was performed on quantitative variables, which were
then given as means of standard deviation (SD). Qualita-
tive variables were displayed as percentages. Data were
analyzed through Version 26 of the Statistical Package for
the Social Sciences (SPSS Inc.) software. The Chi-square
test (y>-test) was applied to determine the statistical sig-
nificance of the data difference. Statistical significance is
set at p <0.05.

Results

Table 1 provides a breakdown of the demographic
characteristics of participants in the study and is divid-
ed into two sections (gender and age group). The ages of
the participants ranged between < 20 and > 60 years and
were distributed into six categories. The overall average
age of participants was 25 £ 13.57 years while the av-
erage age of healthy participants was 25 + 13.15 years.
There were 94 participants, with 93.6% (88]) being males
and 6.4% (6) being females, as well as healthy partici-
pants with 94% (47) and 6% (3) males and females re-
spectively. The age group of 21 to 30 years of age had
the highest participation rate (50%) of smokers in this
study. Most participants were university students 45.7%
of which were males and 5.3% — females, followed by
employed smokers, consisting of 0.2% males and 1.1%
females. The number of females was much lower than
that of males reaching 6.4% and 93.6% respectively, due
to customs and traditions (Table 1).

Among the 94 selected samples, the seroprevalence for
HSV-1 was 24.47, 22.3 and 2.1% in males and females
respectively. The seroprevalence rate was 13.8% in
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hookah and cigarette smokers, 9% in cigarette smokers
and 1.1% in hookah smokers exclusively (Figure 1),
and was a highest rate in the age groups 21-30 and 31—
40 years with 12.80% and 7.40% respectively (Figure 2).

1,1

Ohookah and cigarettes

Ocigarettes 9,6
13,8
d hookah

Fig. 1. Distribution of study participants according
to the type of smoking.

Puc. 1. Pacnipenenenue y9acTHIKOB HCCIIEIOBAHNS IO THITY KyPEHUSL.

According to gender, a sizable fraction of hookah
and cigarette smokers took part in this survey, where
a rate of males 32.98% and females 1.06%. The per-
centage of cigarette smokers was 40.43% among males
and 1.06% among females. The percentage for hook-
ah and vape users among males was 3.19% and 1.06%
among females. Hookah users among males and fe-
males were 14.89% and 3.19% respectively. and for
Vape, hookah, and cigarette users was 1.06 % for males
and females (Figure 3).

Discussion

Herpes simplex virus type 1 infection is lifelong and it
is typically contracted orally and during childhood [13].
The infection can cause serious illness, including severe
problems with the nervous system, the eye and the mu-
cous membranes, even though it is almost always mild
or asymptomatic [5, 13]. Given that cigarette smoking is
one of the most significant possible causes of disrupting
the immune system’s function by altering various immu-
nological pathways, there is a close correlation between
herpesvirus infection and host immune system response
of smokers [26]. However, the effect of smoking on the

14,00
12,00
10,00
8,00
6,00
4,00
2,00 -
Fig. 2. Distribution of study participants
0.00 according to the age groups.
S Puc. 2. Pacnipenenienie y4acTHUKOB
<20 21-30 31-40 41-50 HCCIIEJOBaHUS [0 BO3PACTHBIM IPYIIIIaM.
45,00 -
40,00 -
35,00 -
30,00 -
H Male 25,00 -
®Female 20,00 -
15,00 -
10,00 -
5,00 -
0,00 -
hookah cigarettes hookah  Vape & Vape, Fig. 3. Distribution of study participants
according to gender.
and hookah  hookah &
. . Puc. 3. Pactipenenenue yyacTHUKOB
cigarettes cigarettes HCCIIEI0BAHHS TIO TIONTY.
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rate of infection with the herpes virus has not been inves-
tigated in many studies.

The findings of the current study differed from those
of earlier studies on various demographic groups carried
out in various countries. The study showed that there is
a paucity of research on the seroprevalence of HSV-1
infection in Iraq. The study found that the seropreva-
lence was 24.47% for HSV-1, 22.3 and 2.1% for males
and females respectively. The HSV-1 seroprevalence rate
was 13.8% in hookah and cigarette smokers, 9% in cig-
arette smokers and 1.1% in hookah smokers exclusively.
The highest seroprevalence rate of HSV-1 IgG was in the
age groups 21-30 and 31-40 years amounting to 12.80
and 7.40% respectively. Urban studies of females in
Uganda and Nigeria revealed high prevalence of HSV-
1 infection at 98% and 96.6% respectively [27, 28].
According to the findings of previous studies, the prev-
alence rates of HSV-1 in the US, Canada and Northern
Europe were 58, 51 and 57.7% respectively [29, 30].
When a population-based survey (NHANES III) was car-
ried out from 1988 to 1994, it revealed the prevalence
rate of HSV-2 infection in France and the United States
amounting to 17.2 and 21.9% respectively [31]. HSV-1
was 68% prevalent globally in 2012, according to the
WHO, with Africa having the highest frequency at 87% of
the virus [3]. Debrah et al.’s study of women revealed
that 99.2% of them had HSV-1 infection, which is a very
high prevalence [32]. Adults in Europe have a seroprev-
alence of 20 to 100% for HSV-1. The average seroprev-
alence of HSV-1 in Western Europe, Southern Europe,
Eastern Europe and Turkey, according to a study conduct-
ed in European subregions/countries, was 66.1, 77.2, 78.7
and 87.9%, respectively [30]. According to a previous
study, approximately 80% of Australians have the HSV-
1 virus, compared to lower prevalence rates in Western
nations like Europe (74%), as well as higher prevalence
rates in Asia [33], Latin America and the Caribbean [29],
Africa [34], the Middle East and North Africa [35], as
well as Asia [33], Latin America and the Caribbean [29].

Due to the fact that herpes infection can spread silently
across the population and can have serious consequences
as aresult of the infection development and the emergence
ofits complications, it is important to increase awareness
of these illnesses among the general public. In the cur-
rent study, University students made up the majority of
participants, followed by employees, and more men than
women participated because the parents of female univer-
sity students were unaware that they smoked, which was
another factor in why they chose not to participate. The
study revealed that the seroprevalence of HSV-1 IgG was
higher among hookah and cigarette smokers compared
to those who smoked cigarettes or hookah exclusively.
Numerous factors, including the geographic location, the
number of samples and the inspection process, may be
responsible for the virus spreading at this rate in compar-
ison to other nations.

Conclusions

In the current study, the seroprevalence for HSV-1 IgG
was 24.47%. University students made up the majority

KPATKME COOBLLEHWA

of participants, followed by employed individuals. More
men than women participated because the parents of fe-
male university students were unaware that they smoked,
which was another reason why they chose not to partici-
pate. The study revealed that the seroprevalence of HSV-
1 IgG was higher among hookah and cigarette smokers
compared to those who smoke cigarettes or hookah ex-
clusively.
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