Original Article

PCR Detection of Herpes Simplex Virus in Human Plagnta and
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| Abstract

Objective: Herpes simplexirus (HSV) infection during pregnancy may lead to fetal loss. Tihredd this study was t

explore the infection rate of HSV type 1 and 2 infattassociated with spontaneous abortion in a pilot cagestq
study in two cities of Iran in 2010.

Patients and Methods:Placenta and curettage samples from 35 healthy foll teonates and 35 cases of spontangous
abortion with related questionnaires were collected. Sabigke was extracted using Qiagen extraction kit, and then

PCR was applied for detection of both types of virusepaiallel, results were checked using SinaClon detection Kit.
Results: In this study 2.8% (1/35) of samples taken from abortedriaktevere found to be HSV positive (p=0.497).
Differences were detected between case and control greg@asling vaginal infection (p =0.001) and having previgus

spontaneous abortion (p =0.018).

Conclusion: Our findings revealed that HSV can be an abortion-ml@etor in pregnancy.
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Introduction
The incidence of fetal death seems to demonstrate la stab

transmission is highest during the first 20 weeks of
gestation because it can lead to abortion, stillbirid a

or even upward trend during the last decades despite congenital anomalies (5).

major improvements in perinatal care (1). It is estada
that 10-20% of recognized pregnancies will end in
miscarriage. The etiology of early pregnancy loss is
multifactorial (2).

Herpes simplex virus (HSV) is a member
Alphaherpesvirinae, a subfamily of theHerpesviridae
family, and is among the most ubiquitous viruses in the
adult population. A characteristic of this family isekf
time latency after primary infection and reactivatiof

the latent virus can reoccur in infected individuals at an
time (3). In spite of the fact that a large proportian
women at childbearing age are seropositive to this virus,
primary or secondary infections may occur during
pregnancy (4). The danger of intrauterine HSV
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Pregnancy induces a transient immunosuppression which
increases the vulnerability of pregnant women to viral
infections (6), and may lead to fetal death. So, tighdri
incidence of HSV infection (72%) in HIV-positive
women that had spontaneous abortion (SA) is reasonable
(7); However, consequences of primary HSV-1 or HSV-2
infections on pregnancy outcome are thought to be more
severe than of secondary infections (4,8,9), but some
studies showed the relation between intrauterine latent
HSV infection and SA (10); In cases of SA that HS\ is
causative agent, there is a risk for later SAs in gffite

fact that HSV infection is not primary and this magar
even in the absence of clinical signs and symptoms (11).
Placenta is an important barrier between maternal and
fetal circulations. So placenta is likely to be altelsd
transplacental transmission of viruses (12). Deciduitis a
villitis have been described in relation to HSV infeas
(13). Moreover, early infection of extravillous trophatila
cells may prevent normal placental attachment to the
uterine wall, predisposing women to miscarriage (4).
Because there is no epidemiologic study about
the incidence of HSV in cases of SA in Iran so far,
this pilot study was carried out to investigate the
detection of HSV-1 and HSV-2 placental infection
associated with SA using PCR test during 2009-2010.
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HSV and Abortion

Patients and Methods
Specimens

Statistical Analysis
Analysis was performed using SPSS 11.5 software. The

In abortion group, 35 cases of women with spontaneous descriptive analysis results were shown as means * SD.
abortions at a gestational age of 4-20 weeks were FOr comparison between study groups, Chi square, Fisher
examined. Placenta and products of Conception in some exact and |ndepeﬂdent t tests were used. P-values of <0.05

cases were obtained, however, therapeutic abortiores wer
excluded from the study. The control group included 35

placentas of full term neonates at 33—40 weeks gestation.

All fresh frozen samples were collected from Arash
Hospital in Tehran and Dezyani Hospital in Gorgan

were considered statistically significant.

Results
Assessment of monoplex PCR
An electrophotogramof the monoplex PCR product

between January 2009 and November 2010 after signing ashowed amplified fragment of the expected size (292 bp)

written informed consent, evaluated and proved by
Avicenna Ethical Committee. The following data were

obtained in two groups: gestational age, maternal age,

maternal job and education status, gravidity, parity,
presence of influenza-like symptoms, vaginal or urine
infection, smoking, consumption of alcohol and
medications during pregnancy and history of infertility,
abortion, stillbirth and STD. The samples were presbr
at -70°C after collection.

DNA extraction

Tissues were briefly washed in sterile 1x PBS in order to
remove blood. Spin-column based QlAamp Mini Kit
(Qiagen, Germany) protocol extraction was used as
indicated by the manufacturer. DNA was extracted from
0.3 to 0.5 g of placental tissue. Extractions were aleflio
and stored at -20°C until testing.

PCR

Each amplification run contained a negative and a
positive control. HSV DNA as positive control was
obtained from the extraction of culture-grown HSV from
Tarbiat Modares University, Iran. HSV DNA was
extracted using QlAanfidNA Mini Kit (Qiagen,

when using the primer sets specific to HSV-1, 2 (Figure
). Results from SinaClon detection kit and monoplex
PCR was the same. The PCR which used with HSV
primers was not able to detect CMV, HHV-6 and HHV-7

in samples implies specificity of PCR for HSV detection.

Thus, we confirmed the amplification of the target virus
DNA.

Detection of Viral DNA

Among participants with SA, HSV infection rate was
2.8% (1 out of 35) while no HSV-1/2 DNA was found
among controls. The differences for HSV infection
between study groups were not significant (Fisher exact
test p values: 0.497). Overall HSV was detected in 1.4%
of whole samples.

Characteristics of the Study Population

Seventy persons in two equal groups were investigated in
this study. The mean maternal age of control group was
24.8+8.1 years and 26.1+ 6 in abortion group (p= 0.442).
Maternal age ranged between 18-41 years and 17-40 years
in controls and SA cases respectively. In addition, the
mean gestational age of full term neonates was 38.2+1.5
weeks and in aborted fetuses were 11.5+ 6 weeks. Thirty

Germany) as described by the manufacturer. Extractions four percent of women in abortion group were

were stored at —20°C for further study.

PCR was used in order to detect both types of
HSV. The primers were based on the sequence of
the DNA polymerase gene as described (14). HSV PCR
was carried out on CMV, HHV-6 and HHV-7 DNA
positive controls to ensure specificity of PCR for HSV
detection.

The final PCR mixture for a 25ul reaction contained
1x PCR buffer (Roche, Germany), 2mM MgCl
(Roche, Germany), 0.6 mM dNTP (Roche, Germany),
0.2 uM of each primer , 1 U/ul Tag DNA polymerase
(Roche, Germany) and 5pl of extractethplate. After an
initial 5 min denaturation at 94°, 35 cycles of 95°C for
30 sec, 69°C for 45 sec, 72°C for 1 min was carried out,
followed by a 5 min extension at 72°C using a thermal
cycler (Eppendorf, Germany). The 292bp amplified
product was electrophoresed on 2% agarose gel. In
parallel, results were checked using SinaClon detection
kit (Herpes Simplex virus | &8l Detection Kit Cat No:
PR8240C).
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primigravida (G1), 40% were secundigravida (G2) and
25.7% were multigravida. In control group these rates
were 44.1%, 41.2%and 14.7% respectively. Also 42.9%
and all of women in abortion and control groups,
respectively, had children. No women in the two groups
had smoking or alcohol consumption during their
pregnancy. Vaginal infection was more prevalent in
mothers with abortion (48.5%) as compared with mothers
with full term neonates (2.8%); OR=32.1(4-261)(Fisher
exact test p =0.001). Also 34.3% of women in abortion
group reported previous SA while this rate was 8.5% in
the other group; OR=5.6(1.4-22) (Fisher exact test p
=0.018). In one HSV positive case, a 19 years old
primigravidae mother had vaginal infection and showed
influenza-like symptoms during her pregnancy. She lost
her fetus at gestational age of 9 weeks.

Discussion

According to our knowledge, this is the first report of
HSV infection rate in cases of first trimester pregya
loss using PCR in Iran. In this study 2.8% (1/35) of
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samples taken from aborted materials were found to be nested PCR, HSV was detected in 41 out of the 95 cases
HSV positive. Although HSV infection in this study was  (43.2%) of early pregnancy loss and the HSV-positive
not found commonly and detection of the virus did not cases were observed betweeh #hd 12" gestational
differ significantly between spontaneous abortion cases week (mostly in 9, 8" and & week). The author
and controls, this infection rate should be considered. concluded HSV may play a significant role in first
Most participants (88%) were from rural regions with low trimester pregnancy loss. In our study the HSV-positive
socioeconomic status. So they have been at higheofrisk case was in'9week that is similar to their study but the
HSV infection before their pregnancy (2). It may explai  rate of HSV infection in SA is about 15 times lowerrtha
the reason of the lower infection rate of HSV im study their study. Since the study of Sifakis et al (16) and
population regarding other studies. Since HSV-1 has Kapranos et al (19) both were carried out in Greecénbut
emerged as a principle causative agent of genital herpesdifferent cities and the incidence of HSV infectionswa
(15) and also same antiviral drugs are used to treat both considerably different (43.2% versus 2.9%); similarly,
types of HSV, in this study both types of the virus were other studies in different cities of Iran should beried
examined using the same primers. out to find the incidence of HSV infection in casésSa
Some previous studies showed no relation or low relation in Iran with different socioeconomic status.

between HSV infection and SA. Chow et al (12)

examined 105 pregnant women using multiplex PCR to

explore prevalence of HSV and other viruses during Conclusion

pregnancy in three cohorts. There were 2 cases of HSV can be a abortion-related factor in the studied
miscarriage in the cohorts. They did not detect any HSV population. Further large case-control studies are needed
infection however they could find CMV infection in this  to elucidate the actual risk of HSV in cases of SA in.Ira
number of cases. No detection of HSV infection in their

study may be due to low number of abortion cases. Acknowledgement

Moreover and similar to our study, they did not detect This work was supported by Reproductive Biotechnology
HSV infection in their control group. Research Center, Avicenna Research Institute.

Sifakis et al (16) examined 102 cases of women with Figures:
spontaneous abortion by PCR and serological assays

found HSV genome in 3 cases (2.9%), even in cas

without any seropositivity or clinical symptoms for ¢

primary infection. They concluded that the detection

HSV in 3 out of a total number of 102 cases does r

support HSV infection as a major abortion-related factc

The HSV infection rate in Sifakis study is similardor s01bp

work with difference in number of cases.

Eskild et al (17) examined 281 women with a fetal dea 320bp oy
after the 16th weeks of gestation and 961 controls of liv 242bp {292bp)

born child to assess the association of fetal death w
herpes simplex virus type-2. They found no evidence
an association between HSV-2 infection during pregnan
and fetal death using serological assays. This findi
might be explained partly by the method, type of the virus Figure I: Electrophotogram of PCR product.
and gestational age of aborted fetuses. As concluded in Lane 1: molecular size marker (VIII)

the study of Sifakis et al, serological assays wera/emgt Lane 2: HSV positive sample (292bp)
useful for elucidation of the role of HSV in inducing SA.

In other studies, however, higher relation was found. Legends _

Robb et al (18) examined 380 cases (200 cases: SA /180HSV: Herpes Simplex Virus
cases: endometrial curettage) for detection of HSV SA: $pontaneous Abortlon .
antigen in nonpregnant and pregnant endometria, PCR: Polymerase chain reaction
placentas, umbilical cords, and neonatal tissues. They
found placental HSV positivity was significantly _ _ o _ _ _
correlated with SA (39% positive) versus therapeutic Spyr;d"“ G'ESP"’;”"’:"'; N f.o”St"’;”“”'dou " Piperaki ".Kafeg'lsg
abortions (14% positive). Syridou et al (1) using Nested  and hrpes simplex viruses in casee of intautetia death
PCR found 6% (1/18) of specimens in SA group were association ~ with  pathological ~findings. J Med Vil
HSV positive. This detection rate was not significantly 2008;80(10):1776-82.

different from those of term newborns (5%). Similar to 2. Griebel CP HJ, Golemon TBDay A A. Managemer

. . ! . . of Spontaneous Abortion. American Family Physicia2005
our work, they did not detect HSV infection in their ;72:1343_50. o

cgntrol group. The infection rate of HSV in theindy is _ 3. Ziyaeyan M, Alborzi A, Abbasian A, Kalani M, Moravé,
higher than ours. In the study of Kapranos et al (19) using  Nasiri J, et al. Detection of HCMV DNA in placentmniotic fluid

References

Iran J Clin infect Dis 2011 Vol. 6 suppl



Chamani Tabrizi L et al. HSV and Abortion

and fetuses of seropositive women by nested PCR.JHERediatr
2007;166(7):723-6.

4. Avgil MaAO. Herpes simplex virus and Epst@&afr virus
infections in pregnancy: consequences of neonatahtcauterine
infection. Reprod Toxicol. 2006;21(4):436-45.

5. Sauerbrei A, Wutzler P. Herpes simplex and edlleezoster virus
infections during pregnancy: current concepi$ prevention
diagnosis and therapy. Part 1: herpes simplex viriextions.Med
Microbiol Immunol. 2007;196(2):89-94.

6. Alanen A, Kahala K, Vahlberg T, Koskela P, VainiaapR.
Seroprevalence, incidence of prenatal infectiond eeliability of
matenal history of varicella zoster virus, cytomegatas, herpe:
simplex virus and parvovirus B19 infection in SoWtesterr
Finland. Bjog. 2005;112(1):50-6.

7. Wright CA, Haffajee Z, van Iddekinge B, Cooper KetBction o
herpes simplex virus DNA in spontaneous abortiamsnf HIV-
positive women using noiseotopic in situ hybridization. J Path
1995;176(4):399-402.

8. Maitra N, Gupta M. Seroprevalence and correlateshepes
simplex virus type-2 infection in a general gynegy clinic. Arch
Gynecol Obstet. 2007 Jan;275(1):19-23.

9.Brown ZA, Selke, S., Zeh, J., Kopelman, J., Masléw,Ashley,
R. L., Watts, D. H., Berry, S., Herd, M., Corey, The acquisitiot
of herpes simplex virus dugn pregnancy. N Engl J Me
1997;337(8):509-15.

10. Robb 4, Benirschke, K.,Mannino, F., Voland, J. Intraine!
latent herpes simplex virus infection: Il. Latergomatal infectior
Hum Pathol. 1986;17(12):1210-7.

11. Bujko M, Sulovic V, Zivanovic V, Dotlic R, Bardic. IHerpes
simplex virus infection in womernwith previous spontaneol
abortion. J Perinat Med. 1988;16(3):193-6.

12.Chow SS, Craig ME, Jacques CF, Hall B, Catteauuhmvl SC
et al. Correlates of placental infection with cytomegatosj
parvovirus B19 or human herpes virus 7. J Med Virol
2006;78(6):747-56.

13. Granat M MA, Margalioth EJ, Leviner E, Ornoy A. Bk
outcome following primary herpetic gingivostomatitin early
pregnancy. Morphological study and updated apgraisaJ Med
Sci 1986;22(6):455-9.

14. Tanaka T, Kogawa K, Sasa Mgnoyama S, Furuya K, Sato
Rapid and simultaneous detection afypes of human herpes vir
(Herpes Simplex Virus, Varicella-zoster virus, EpsBarr virus,
Cytomegalovirus, Human herpes virus BAAnd Human herpe
virus 7) by multiplex PCR assay. Biomedical Rese&@09; 30(%
279-85.

15. Anzivino E, Fioriti D, Mischitelli M, Bellizzi A, Barucca V
Chiarini F, et al. Herpes simplex virus infectiendgregnancy and i
neonate: status of art of epidemiology, diagnotiierapy ant
prevention. Virol J. 2009;6:40.

16. Sifakis S. EK, M. Koffa, M. Ergazaki, D.A. Spandgl
Detection of Herpes simplex Virus (HSV) in Abortédaterial
Using the Polymerase Chain Reaction Technique. Gln@bste
Invest. 1998;45(2):109-15.

17. Eskild A JS, Stray-PedersBnJenum PA. Herpes simplex vir
type-2 infection in pregnancy: No risk of fetal teResults from i
nested case-control study within 35,940 women. BOWstetr
Gynaecol. 2002;109(9):1030-5.

18. Robb JA, Benirschke, K. ,Barmeyer, R. Intranterlatent
herpes simplex virus infection: |. Spontansoabortion. Hun
Pathol. 1986;17(12):119

19. Kapranos NC, Kotronias DC. Detection of herpes $mpirus
in first trimester pregnancy loss using molecutechniques.
Vivo. 2009 ;23(5):839-42.

Iran J Clin infect Dis 2011 Vol. 6 suppl





