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Abstract: Among many viral causes of miscarriage, 

maternal infections caused by herpes simplex virus type 

-1 (HSV-1) and Herpes simplex virus type-2 (HSV-2) 

infections are important causes. CD14 was implicated 

in immune mechanisms, and might be involved in 

pregnancy loss.  The aim of this study was to detect the 

possible occurrence of two HSV-1 and HSV-2 

infections as well as the immunological factor cd14 in 

placental tissues from patients with spontaneous 

abortion using immunohistochemistry techniques. 

Immunohistochemistry technique assay was used to 

detect placental infection with HSV-1& HSV-2 as well 

as CD14 in 40 women with spontaneous miscarriage 

and in 40 healthy deliveries in Baghdad/Iraq. The 

IHC- expressions of HSV-1, HSV-2, and CD14 

proteins were detected in 4(10%), 15(37.5%), 

15(37.5%) in placental tissues from miscarriage 

women, respectively. The association between CD14 

with HSV-1 and HSV-2 among the placental tissues 

from miscarriage patients was constituting (5%), (20%) 

with HSV-1 & HSV-2, respectively. The considerable 

proportion of HSV-1, HSV-2, and infections found in 

the placental tissues from miscarriage women could 

drag the attention of obstetricians to implicate these 

viruses as possible targets in the etiology of 

spontaneous abortion case and there is possible 

association of CD14 with HSV-1 and HSV-2 in women 

with abortion.  
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1.  INTRODUCTION 

The causes of abortions in many cases are still 

unknown [1]. However microbial Infections 

represent a major cause in abortion, of which 

viruses appear to be the most frequently involved 

pathogens [2].   Among many viruses, Human 

Herpes virus infections of placenta may be harmful 

in pregnancy leading to disorders in fetal growth, 

premature delivery, miscarriage, or major 

congenital abnormalities [3], and some of them can 

produce chronic or recurrent maternal infection. In 

particular, CMV during pregnancy can reach the 

placenta by viremia. Herpes simplex virus type 2 

and less frequently type 1 cause recurrent 

infections of the genital tract and can lead to 

abortion [4]. Among many possible causes of 

abortions, immunological factors might be 

attributed to abortion, yet these factors have not 

been clearly elucidated. The CD14, CD 56, 

CD100, CD72, CD45, and HLA-G implicated in 

immune mechanisms and are involved in 

pregnancy loss [5]. 

The aim of this study was to investigate the 

differences in the occurrence of two herpetic viral 

infections in placental tissues from patients with 

spontaneous abortion through determination of 

infections with HSV-1, and HSV-2 involving the 

placenta as a possible causes for subsequent 

abortion as well as to have an insight in a panel of 

the immunological factor CD14 shared in the 

placental microenvironment in an attempt to find a 

close relationships of this markers to the state of 

abortions by using immunohistochemistry 

technique. 

 

2.  METHODS AND MATERIALS 
This retrospective study made the use of paraffin 

embedded placental tissues which were collected from 

histopathological archives of Teaching Laboratories at 

AL-Yarmouk Teaching Hospital /Iraq and belonging to 

(40) female patients with miscarriage as patients group, 

their ages were ranged between 19 to 43 years, and 40 

placental tissues of normal delivery as a control group. 

Expose Mouse and Rabbit Specific HRP \DAB 

Detection IHC Kit ab80436 (2013) Abcam was used for 

detection of HSV-1, HSV-2 and CD14 protein specific 

primary antibodies. Statistical analysis of data was 

carried out using the available statistical package of 

SPSS-22 (Statistical Packages for Social Sciences- 

version 22). 

 

3.  RESULTS 
The IHC- expressions of the proteins of any of the tested 

markers were detected as a brownish discoloration or 

signal at nuclear or cytoplasmic localizations. The HSV-

1 protein was detected in 4 out of 40 (10 %) placental 

tissues from miscarriage women, Herpes simplex virus 

type-2 antigen was noticed in 15 out of 40 (37.5%) of 

IHC reactions in the miscarriage placental tissues group. 

The score results of CD14 – IHC reaction in miscarriage 
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placental tissues group show that (37.5%) were positive 

for this marker while the control group has showed 7.5% 

of the examined placental tissues. It was noticed that 

57.5% (23 out of 40) of placental  tissues of miscarriage 

group showed negative reactions for both HSV-1(IHC)  

and CD14(IHC) where as a percentage of 5%(2 out of 

40) of placental  tissues have positive-IHC  reactions of 

both CD14 molecule and HSV-1 protein . In the control 

placental tissues, positive results for both HSV-2 and 

CD14 was 2.5 % ( 1 out of 40) cases where as 92.5% 

were negative for both these markers. (Table 4, Figure 

1). Statistically The association of the HSV-1 and CD14, 

showed no significant differences among miscarriage 

group (p>0.05), while significant differences was found 

among health control group (p<0.05). 

It was noticed that 45 % (18 out of 40) of placental 

tissues of miscarriage group showed negative reactions 

for both HSV-2(IHC) and CD14(IHC) whereas 20%(8 

out of 40) of placental tissues have positive-IHC 

reactions of both CD14 molecule and HSV-2 protein. In 

the control placental tissues, positive results for both 

HSV-2 and CD14 was 5 %(2 out of 40) cases where as 

90% were negative for both these markers. (Table 5, 

Figure 4-26). Statistically The association of the HSV-2 

and CD14, showed no significant differences among 

miscarriage group (p>0.05), while significant differences 

was found among health control group (p<0.05). 

 

 
Table (1): Immunohistochemical signal scoring & signal intensity results of HSV-1 detection in tissues from miscarriage and 

successfully delivered women. 

HSV-1 IHC signal Score & 

 Signal intensity 

Miscarriage  

Group 

Control 

 Group 

P value 

 No % No %  

HSV-1IHC Positive Score Negative 36 90.0 38 95.0 0.396 

Positive 4 10.0 2 5.0  

 Score I - - 2 100 - 

Score II 1 25.0 - -  

Score III 3 75.0 - -  

      

HSV-1IHC Positive 

Intensity 

weak   / I - - 1 50.0  

Moderate / II 4 100 1 50.0  

strong     / III - - - -  

*Significant difference between proportions using Pearson Chi-square test at 0.05 level 

 
Table (2): Frequencies distribution of immunohistochemical reaction results of HSV-2 protein according to their signal scoring 

and signal intensity. 

HSV-2 IHC signal Score & 

 Signal intensity 

Miscarriage  

Group 

Control 

 Group 

P value 

 No % No %  

HSV-2IHC Positive 

Score 

Negative 25 62.5 37 92.0 0.001* 

Positive 15 10.0 2 5.0  

 Score I 3 20 3 100 - 

Score II 6 40.0 - -  

Score III 6 40.0 - -  

      

HSV-2IHC Positive 

Intensity 

weak   / I 3 20.0 1 66.7 0.252 

Moderate / II 11 73.3 1 33.3  

strong     / III 1 6.7 - -  

*Significant difference between proportions using Pearson Chi-square test at 0.05 level 

 
Table (3): Stratification of signal scoring and signal intensity of immunohistochemical reactions for detection of CD14 protein in 

the studied groups.  

CD14 IHC signal Score & 

 Signal intensity 

Miscarriage  

Group 

Control 

 Group 

P value 

 No % No %  

CD14IHC Positive Score Negative 25 62.5 37 92.0 0.0001* 

Positive 15 37.5 3 7.5  

 Score I 9 60.0 2 100 - 

Score II 1 6.7 - -  

Score III 6 40.0 - -  

      

CD14IHC Positive 

Intensity 

weak   / I 3 20.0 2 66.7 0.217 

Moderate / II 7 46.7 1 33.3  

strong     / III 5 33.3 - -  

*Significant difference between proportions using Pearson Chi-square test at 0.05 level 
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Table (4): Association between HSV-1 and CD14 in the studied placental tissues. 

CD14 IHC Score Miscarriage Group Control Group 

HSV-1 IHC Score HSV-1 IHC Score 

Negative Positive Total Negative  Positive  Total  

Negative 23 (57.5%) 2 

(5%) 

25 (62.5%) 36 (90. %) 1 (2.5%) 37 (92.5%) 

Positive 13 (32.5%) 2 (5%) 15 (37.5%) 2 (5%) 1 (2.5%) 

 

3 (7.5%) 

Total 36 (90%) 4 (10%) 40 (100%) 38 (95%) 2 (5%) 40 (100%) 

P value 0.586                                                      0.019* 

*Significant difference between proportions using Pearson Chi-square test at 0.05 level 

 
Table (5):  The Association between HSV-2 and CD14 in the studied placental tissues. 

CD14 IHC Score Miscarriage Group Control Group 

HSV-2 IHC Score HSV-2 IHC Score 

Negative Positive Total Negative  Positive  Total  

Negative 18 (45%) 7 (17.5%) 25 (62.5%) 36 (90. %) 1 (2.5%) 37 (92.5%) 

Positive 7 (17.5%) 8 (20%) 15 (37.5%) 1 (2.5%) 2 (5%) 

 

3 (7.5%) 

Total 25 (62.5%) 15 (37.5%) 40 (100%) 37 (92.5%) 3 (7.5%) 40 (100%) 

P value 0.109                                                  0.0001* 

*Significant difference between proportions using Pearson Chi-square test at 0.05 level 

 

 
Figure 1: Microphotograph of IHC staining of trophoblastic placental tissues from miscarriage patients (red arrow): A-HSV1 in cell 

cytoplasm showed score 3 and moderate intensity. B- Negative IHC-signal staining for HSV1. C- HSV2 in cell cytoplasm showed 

score2 and strong intensity. D- IHC staining for CD14 within the inflammatory cells of trophoblastic placental tissues showed score 3 

and strong intensity. 

 

4. DISCUSSION 
Infection with herpes simplex is common in women of 

reproductive age. It can be contracted and transmitted to 

the fetus during pregnancy and the newborn [6]. Extra 

villous   trophoblast cells express HSV entry mediators 

and are susceptible to infection by HSV-1, which may 

result in impaired placental invasion and miscarriage [7]. 

The infrequency with which congenital HSV-1 infection 

occurs may be attributed to several factors, these factors: 

the prevalence in reproductive-aged women of protective 

antibodies against HSV1, and the possibility that the 

placenta functions to preventing vertical transmission of 

HSV from the maternal to the fetal circulation as a 

physical barrier. Our results are a bit higher than another 

earlier study done by Sifakis, and associates (1998), who 

examined women with spontaneous abortion by PCR 

and serological assays and found HSV1/2 genome in 3 

cases (2.9%), out of total cases [8].  

HSV-1 well known to infect both orofacial areas, yet in 

some developed countries herpes simplex virus type 1 

has yet emerged as the prominent causative agent in 

genital lesions. Changes in sexual behaviors of young 

adults may partly explain its incidence in the genital tract 

[9]. Our results disagree with   earlier reports regarding 

this subject here in a study done by Robb and coworker 

(1986) who examined 200 cases of spontaneous abortion 

for detection of HSV antigen [10]. They found that   

placental HSV positivity (39% positive) was 

significantly correlated with spontaneous abortion.   

Villous trophoblast cells were found resistant to 

infection by HSV-1 and may serve as a barrier that 

prevents vertical transmission of HSV-1 although these 

villous syncytiotrophoblast is in direct contact with 
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maternal blood and forms a continuous layer between 

the maternal and fetal circulation [7].  However, in a 

previous study done by Hideki Koi, et.al, they found that 

primary maternal infections with HSV-1 were common 

during pregnancy and associated with an increased risk 

of miscarriage e, perhaps as a result of placental 

dysfunction. 

Among the placental tissues (40) in the miscarriage 

group, only 15 cases (37.5%) showed positive HSV-2 –

IHC reactions. Statistically, the overall HSV-2 –IHC 

scoring of miscarriage placental tissues on comparing to 

their tissues control showed significant differences 

(p<0.001). Our study showed a significant correlation 

between HSV infection and the studied cases of 

abortions 

According to our findings, HSV-1 infections may be 

acquired before the pregnancy, therefore, it is associated 

with low risk of occurrence of spontaneous abortions. 

Our results are consistent to these done by Syridou et al 

[11], where by using nested PCR they found 6% (1/18) 

of specimens in SA group were HSV1/2 positive, while 

in consistent   to our result since they did not detect HSV 

infection in their control group. 

Similar results were found in study done by Matia et.al, 

in Iran using PCR, were they found that 2.8% (1/35) of 

samples taken from aborted materials were HSV positive 

[12]. 

More recently in a study done to  investigate the 

prevalence of herpes simplex virus-1/2  infection by 

molecular and serological techniques in women with  

spontaneous miscarriage in the first trimester of 

pregnancy has found  HSV-1/2 DNA using real-time 

quantitative polymerase chain reaction (Real-time 

qPCR), and serological assays that  (7) out of the (1,716)  

specimens were positive for HSV-1/2 DNA and  by 

serology, 39.7% for HSV IgG, The lack of virus DNA in 

the majority of cases indicates that HSV-1/2 infection is 

not commonly associated with spontaneous abortion[13].  

   Since HSV-2 infection is ubiquitous, the risk of fetal 

transmission gave this virus the importance as a global 

public health issue, particularly because HSV-2 infection 

is most common among women of childbearing age. The 

primary infection with HSV-2 has been inconclusively 

linked with abortions [14].   

The present results are consistent with Kapranos and 

Kotronios results, where they proposed a significant role 

for HSV2 in the first trimester- related pregnancy losses 

(as detected by the sensitive and accurate nested- PCR). 

Here in, these researchers detected HSV-2 (43.2%) in 

those with early pregnancy losses and among them 

(16.7%) of cases could be related to those cases with 

elective pregnancy termination [15]. This might be 

explained in that herpetic viral reactivation could 

frequently occurs during the first months of pregnancy 

which frequently be related to the effects of 

progesterone-linked immuno-depression. 

On comparison, the present results were higher than the 

results of other study done on a total of 210 serum 

samples from women in Baghdad with history of 

abortions who were screened for the presence IgM and 

IgG antibodies in their sera against Herpes simplex virus 

type 2, using (ELISA) and they found that (4.76%) of 

these sera were positive for HSV2 IgM antibodies   in 

the group of   recurrent spontaneous abortion cases [16]. 

This  and present results could be explained in that these 

infectious agents may induce a shift of immune response 

during pregnancy from Th2 to Th1 and consequently 

lead to a rejection as an abortion process and the 

presented results are supported by the results of 

Makhseed, et.al.[17]. 

The present results were higher   in comparison to a 

study done in Brazil (by using polymerase chain reaction 

(PCR) and has showed a percentage of (9.0%) of HSV-2 

in the maternal-side placental tissues (decidua) samples, 

whereas only seven cases (3.5%) were positive for HSV-

2 on the fetal side [18], which in turn might reflect a 

great deal of variations of infection rates within the 

regions or geographical variations within the individual 

immune status. 

Our results disagree with a study done by Eskild et al, 

who   examined 281 women with fetal deaths after the 

16th weeks of gestation and 961 controls of live born 

children to assess the relations of fetal deaths with an 

infection of herpes simplex virus type-2. They found no 

evidence of an association between HSV-2 infection 

during pregnancy and fetal deaths using serological 

assays [19]. 

The present results got their importance and also 

supported by the results of EI Kalu et.al, who had found 

that first episode of HSV-2 infection among pregnant 

women in Benin, Nigeria were associated with an 

increased risk of spontaneous abortion occurrence [20].   

The CD 14 surface antigen is expressed on monocytes as 

co-receptor for detection of bacterial lipopolysaccharide, 

and as such this function makes CD14 as one of innate 

immune system [21]. 

The current study detects of CD14 in the miscarriage 

placental tissues group (37.5%) than CD14 antigen 

expression in control placental tissues group (7.5%). 

Significant differences (p <0.05) were found between 

placental tissue in the miscarriage and control groups. 

The obtained results are in agreement with the findings 

of a study done by Quenby, et al, where he found that 

there was an elevated expression in CD4+, CD14+, 

CD16+, CD56+and MHC class II+ cellular surface 

markers in tissues obtained from placental women with 

recurrent miscarriage. However, there are few reports 

about the role of CD14 during miscarriage cases [22].  

The explanations for the higher rates of CD14 

expression in the current results might be related to the 

presence of mild inflammation in miscarriage pregnancy 

which might result in activation of monocytes due to 

inflammatory response to low levels of fetal antigens 

derived from fetal tissues or placenta. This inflammation 

is mediated by innate immune mechanisms of which 

active monocyte (increased intracellular reactive oxygen 

species, and expression of surface CD14, CD11b, and 

CD64 receptors) are one of them, and as observed and 

stated by JE LIM, et al [23]. 

Thus, this study has revealed   an increase in the 

expression of CD14 which is among many possible 

mechanisms which might be associated with 

miscarriage. Two possibilities can explain the increment 

in CD 14 expression:  first one is that abortion will lead 

to inflammation and this will increase CD14+ monocytes 

whereas the second is that due to the immunological 

process these CD 14 + monocytes will mediate the 
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secretion of cytokines like TNF and others which are in 

turn would have role and then lead to the abortion.   

This finding did not rule out the possibility that 

endotoxin might also be an etiologic factor in 

spontaneous miscarriage. The possibility that endotoxin 

might be another etiologic factor in increase CD 14 + 

monocytes as a possible immune mechanism against 

bacterial infection.  Regarding the expression of the 

immunological markers  in relation to the HSV-1  

infection , and  although  the current study revealed  no 

statistical  significant relationships between  CD14 

protein  expression and  such viral infections there are 

still  slightly evidence of correlation. The results of 

CD14  could  be related to escape of HSV-1 from host 

immune system , and  although  macrophages play a 

vital  role in controlling Herpes simplex virus type-1 ,  

the herpes simplex virus type 1 that  was detected in our 

series of patient  is one of the viruses that cause 

persistent infection which possess genes that encode 

ligands for inhibitory receptors that  mainly expressed on 

macrophage cells in order to escape from host immune 

system.  HSV-1 infection caused most macrophage cells 

to cluster as well as to be attached to each other. In 

addition , HSV-1 infection changed the expression levels 

of CD14 [24], the results of  current study revealed that 

collectively, herpes simplex virus use an inhibitory 

immune receptor to enter and invasion into the cells  and 

that is beneficial to the virus because binding to 

inhibitory receptors may provide entry. Regarding the 

expression of the CD14 in relation to the HSV2 infection 

the results suggested that there is a considerable role for 

CD14 in association with HSV-2 in the studied groups 

since it has been detected in   both miscarriage and 

healthy control study groups., although there has been a 

lack of association between HSV-2 and CD14 since J. 

Arii et.al, denoted that HSV-2 was not able to infect 

primary human CD14-positive - mononuclear cells [25],    

which predominantly consist of monocytes or 

macrophages, the results presented herein are in 

accordance with Ellermann who claimed a possibility for 

different susceptibilities of these cells to the HSV-2. 

During infection of HSV-2 macrophages are activated 

and increased antiviral potential, the macrophage 

antiviral activity has either intrinsic or extrinsic effects 

[26]. The extrinsic antiviral activity refers to the ability 

of macrophages to inactivate virus outside the 

macrophage or to inhibit viral replication in other cells. 

The intrinsic antiviral activity depends on other factors 

on macrophage differentiation and has been correlated to 

IFN activity. In conclusion the highest percentage of 

HSV2 infections in patients might indicate for an 

important contribution of such virus in the etiologic 

development of miscarriage among patients group. 

Although HSV-1 infection was not found commonly, yet 

such HSV-1 infection rates should be considered 

critically at this time, since this virus has recently 

emerged as a prominent causative agent in genital 

lesions. The increased expression of CD14 marker in the 

miscarriage patients could indicate either an 

inflammatory influx of CD14 associated with results 

from abortion or an immunological process via CD 14 + 

monocytes which mediate the secretion of cytokines like 

TNF and others that in turn would have role leading to 

these abortions. 

5. CONCLUSION  

The considerable proportion of HSV-1, HSV-2, and 

infections found in the placental tissues from miscarriage 

women could drag the attention of obstetricians to 

implicate these viruses as possible targets in the etiology 

of spontaneous abortion case and there is possible 

association of CD14 with HSV-1 and HSV-2 in women 

with abortion. 
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