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ABSTRACT 
Background: Many women suffer from frequent abortions due to many causes; one of these causes is 

infection with different types of microorganisms. Toxoplasma gondii protozoan and Herpes simplex virus 

(HSV) are well-known causes of repeated abortion. However, it is unclear whether seasonal changes could 

affect the re-activation of latent infections with these microorganisms. 

Objectives: To detect the percentage of active toxoplasmosis and HSV infections among frequently aborted 

women, and evaluate seasonal changes on such active infection. 

Patients and method: Two hundreds women with frequent abortions were tested for anti-toxoplasma gondii 

IgM antibodies and anti-HSV IgM antibodies in two different seasons (100 patients in summer and 100 

patients in winter) and were compared for variance. 

Results: For toxoplasmosis, only 2% of studied women were positive for IgM antibodies in winter in 

comparison to 3% in summer with a total active infection of 2.5% in both seasons; however, for HSV about 

12% were positive in winter and 10% were positive in summer with a total active infection of 11% in both 

seasons. 

Conclusion: Seasonal variance showed no significant change on re-activation of latent infection of both 

Toxoplasma gondii and HSV in frequently aborted women. The rate of infection in frequently aborted women 

with HSV is higher than the rate of infection with Toxoplasma gondii in Mosul city. 

 

Key words: abortion, Herpes simplex virus (HSV), seasonal changes, Toxoplasma gondii, Mosul city, IgM 

antibodies. 
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 الخالصة
َعبٍَ انعذَذ يٍ انُسبء يٍ اجهبضبث يخكشسة ونعذة اسببة، يٍ هزِ االسببة هى االصبببث انخًجُت بأَىاع يخخهفت  خهفُت انبحث:

يٍ االحُبء انذقُقت. َعخبش طفُهٍ داء انًقىسبث و فبَشوس انحأل يٍ االسببة انًعشوفت نإلجهبض. ويع رنك، يٍ غُش انىاضح فًُب 

 بة انًؤثشة عهً حُشُظ االصبببث انخبيهت بهزِ  االحُبء انذقُقت او ال.ارا كبٌ انخغُُش انًُبخٍ هى احذ االسب

انكشف عٍ انُسبت انًئىَت نىجىد اصببت َشطت بذاء انًقىسبث وداء انحأل عُذ انُسبء رواث االسقبط انًخكشس, وحقُُى حأثُش  االهذاف:

 انخغُُش انًُبخٍ عهً اعبدة حُشُظ االصببت بهزِ االحُبء انذقُقت.
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يشَضت حعبٍَ يٍ االجهبض انًخكشس، جشي فحصهٍ نقُبس يسخىي االجسبو  022حى جًع بُبَبث  وطريقة العول: الورضً

ايشأة فٍ فصم  022و فٍ فصهٍُ يخخهفٍُ ، حُث حى جًع بُبَبث  نطفُهٍ انًقىسبث وفبَشوس انحأل Mانًضبدة انًُبعُت َىع 

 ايشأة فٍ فصم انشخبء و اجشاء انًقبسَت فٍ يعذل االصبببث. 022انصُف و 

% فٍ كال انفصهٍُ. ايب 0.2% فٍ انصُف و بًعذل كهٍ 3% فٍ انشخبء و 0كبَج َسبت االصببت بذاء انًقىسبث انفعبل  النتائج :

 % فٍ كال انفصهٍُ . 00% فٍ انصُف و بًعذل كهٍ 02% فٍ انشخبء و 00أل انفعبل كبَج َسبت االصببت ببنُسبت نفبَشوس انح

كبٌ انخغُُش انًُبخٍ رو حأثُش غُش يعُىٌ عهً حُشُظ االصبببث بذاء انًقىسبث و داء انحأل انخبيهٍُ عُذ انُسبء انالئٍ  االستنتاج:

بببث انُشطت بفبَشوس انحأل كبٌ اعهً يٍ يعذل االصبببث انُشطت بذاء انًقىسبث َعبٍَُ يٍ االسقبط انًخكشس. كًب اٌ يعذل االص

 فٍ َفس انعُُت يٍ انًشضً. 

 

 M.االجهبض، داء انًقىسبث، داء انحأل،  انخغُُشاث انًىسًُت ، يذَُت انًىصم، االجسبو انًضبدة َىع  الكلوات الوفتاحية:

 

INTRODUCTION 
nfections are well known causes of repeated or 

frequent abortions with an estimated rate 

between 4 – 15%.
 1,2

 These include different types 

of bacterial, parasitic and viral infections. Herpes 

simplex virus (HSV) and Toxoplasma gondii are 

considered to be a risk factor that may cause such 

pregnancy loss. 
3,4

 

Both toxoplasmosis and herpes are considered 

as ubiquitous diseases, affecting all types of 

population, and manifested differently according to 

the health status and immunity of infected persons. 

Both of these diseases will be more aggressive in 

immune-compromised persons including pregnant 

women, and child-bearing aged women because 

they may cause failure of pregnancy. 

In one hand, toxoplasmosis can be a major 

cause of stillbirth and early abortion, due to 

massive congenital anomalies, and consequent 

failure to maintain full term pregnancy 
4
. On the 

other hand, HSV is a well-known cause of 

spontaneous abortion, even if there are no clinical 

manifestations of the infection. HSV will transfer to 

the fetus through the placenta, and cause 

cytopathic changes in different fetal organs. 
3
  

Many researchers found different 

epidemiological and pathological factors that affect 

different groups of population by these microbes, 

but still, one of the most vulnerable groups is the 

pregnant women. The rate of infection with these 

microbes among frequently aborted women in Iraq 

is relatively high according to many studies 

conducted in different localities on frequently 

aborted women. Different research was conducted 

on toxoplasmosis incidence among frequently 

aborted women, like a study in Baghdad which 

showed about 33% of included women were 

positive for toxoplasmosis.
5
 Another study 

conducted in Babylon province showed that there 

were about 4% of included women were tested 

positive.
6
  Whereas a study in Erbil showed that 

about 13% of included women were positive for 

toxoplasmosis.
7 

Many other studies conducted about the 

distribution of HSV infections among frequently 

aborted women in different localities in Iraq, like a 

study conducted in Baghdad city and found that 

about 50% of tested women were infected with 

HSV.
8
  A study conducted in Al-Najaf found that 

about 30% of tested women were infected.
9
 In a 

study conducted in Kirkuk showed that about 24% 

of tested women were infected with HSV and 3.2% 

had active infection.
10

 Furthermore, another study 

conducted in Zakho showed that about 77% of 

tested women were infected with HSV and 5% had 

active infection.
11

  

 

PATIENTS,MATERIALS AND METHODS 
The data in this study were collected from 2010 

records of immunology laboratory in Al-Salam 

teaching hospital in Mosul city/ Nineveh. The 

patients were all women at child bearing age (20-

35 years old), suffered from abortion at least once 

before. 

The study included 200 female patients, grouped 

as 100 patients in winter time (January and 

February), and 100 patients in summer time (June 

and July), and the samples were taken 

accordingly. The rate of infection was compared 

between winter and summer months to find if there 

were any seasonal changes. 

I 
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 No interference was conducted to select 

patients' data, the included data were kept in the 

same order as it were conducted and recorded by 

the laboratory staff.  

The included tests were the measurement of 

anti-Toxoplasma gondii IgM antibodies and the 

measurement of anti HSV IgM antibodies in 

patient’s serum by ELISA as referred by the 

specialized obstetrician; IgM antibodies represent 

the marker of active infection rather than IgG 

antibodies which represent an old or latent 

infection. All ELISA kits were from bioMerieux 

Company and ELISA BioTek ELX-800 instrument 

was used as instructed by the kits insert. The 

accuracy rate of anti-Toxoplasma gondii IgM 

antibodies and anti-HSV IgM antibodies kits is 

97.4% and 97% respectively.
12-20 

Statistical Analysis 
Statistical analysis in this study was conducted 

by using Microsoft Excel spreadsheets version 

14.0. 2010, using T-test at p≤0.05 were considered 

significant. 

RESULTS  
For Toxoplasmosis, the results were 

summarized in Table 1. Overall, out of a total 200 

women with repeated abortions, only 5 patients 

were tested positive for anti-toxoplasma IgM 

antibodies comprising 2.5 % of the total number. 

Meanwhile, the patients number who tested 

positive in winter season were only 2 out of 100 

(2%) in comparison 3 (3%) in summer season. 

Seasonal change was only 1% higher in winter 

than in summer (statistically not significant).  

 

Table-1: Anti-Toxoplasma gondii IgM 

antibodies. 

Season  Patients 

number  

Positive anti- 

Toxoplasma 

gnodii IgM 

(%) 

P 

value*  

Winter  100  2 (2%) 0.65 

Summer  100  3 (3%) 

Total   200  5 (2.5%)  

*Significant difference at P ≤ 0.05  

For HSV inf3ection, the results were summarized 

in Table 2. Overall, out of a total 200 women with 

repeated abortions, only 22 patients were tested 

positive for anti-HSV-IgM antibodies comprising 

11% of the total number. Meanwhile, the patients 

number who tested positive in winter season were 

only 12 out of 100 (12%) in comparison 10 (10%) 

in summer season. Seasonal change was only 2% 

higher in winter than in summer which is 

statistically not significant.  

Table-2: Anti-HSV IgM antibodies  

Season  Patients 

number 

Positive 

anti-HSV 

IgM (%) 

P value*  

Winter  100 12 (12%) 0.65 

Summer  100 10 (10%) 

Total  200 22 (11%)  

*Significant difference at P ≤ 0.05 

Moreover, only two patients showed positive 

results for both infections i.e., positive for anti-

Toxoplasma gondii IgM antibodies and for anti-

HSV IgM antibodies simultaneously.  

Finally, the overall results for both anti-toxoplasma 

and anti-HSV IgM antibodies in women with 

repeated abortions were compared together for 

rate variance. The results indicated that the rate of 

HSV infections is higher than Toxoplasma gondii 

infections at same period and in same group of 

population as shown in Table 3. 

Table-3: Active toxoplasmosis and active HSV 

infections in seasonal variance. 

Season  Patients 

number  

Positive anti-

IgM for 

Toxoplasma 

gondii 

Positive 

for anti-

IgM for 

HSV 

Winter  100 2 (2%) 12 (12%) 

Summer  100 3 (3%) 10 (10%) 

Total  200 5 (2.5%) 22 (11%) 
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DISCUSSION  
Many research were conducted to find out the 

factors that could be, or contributing in, abortions in 

affected women all over the world. Many 

researchers found a lot of direct causes or 

contributing factors for abortion like infections, 

autoimmune diseases, toxins, congenital 

anomalies, hormones, or simply a trauma. 
1,12 

This research was conducted to find out the 

infective rate of two of commonly distributed 

chronic and latent infections (toxoplasmosis and 

HSV) in selected sample of aborted women in 

Mosul city, and to find out if weather (climate) 

changes could affect the re-activation of infection 

with these microorganisms.  

Two hundreds female patients with frequent 

miscarriage were included in this study. They were 

all sent to laboratory investigation at Al-Salam 

Teaching Hospital as part of a routine work for 

assessing possible causes for their abortions. To 

check for seasonal changes, the samples were 

collected as 100 blood samples in winter and 100 

in summer. After collection, all samples were 

tested for active toxoplasmosis (Anti-toxoplasma 

gondii IgM antibodies) and active Herpes simplex 

virus infection (Anti-HSV IgM antibodies) to see if 

seasonal changes may or may not affect the re- 

activation of latent infections with these 

microorganisms. 

Results showed that there were only 5 aborted 

women with active toxoplasmosis indicated by 

positive anti-toxoplasma IgM antibodies, including 

2 patients in winter and 3 patients in summer. 

Which indicate no significant variance due to 

seasonal changes, and the cold or hot weather has 

minimal or no relation to infection activation. The 

rate of infection among this group was similar to 

some extent to the rate of infection in other 

localities in our country according to similar studies 

conducted in different cities and provinces. 
6,7 

Results of HSV infection showed no variance in 

rate of infection due to seasonal changes among 

tested patients, and the rate of active infection 

were almost the same in both winter and summer, 

which indicate that there is minimal or no effect of 

the weather on infection activation. The rate of 

infection in this group of patients (11%) were 

higher than the rate of infection in other localities in 

our country according to many studies conducted 

in different cities and provinces
 10,21]

, which could 

indicate a real higher frequency of such infection in 

Mosul city or could be due to a relatively small 

sample size of the studies in this subject. 

This study also indicates that the rate of active 

HSV was higher than the active toxoplasmosis 

(11% versus 2.5% respectively) in frequently 

aborted women included in this study. This could 

indicate that HSV infection could be contributed to 

a higher rate of abortion than toxoplasmosis do.   

 

CONCLUSION 
The rate of active toxoplasmosis or HSV 

infection in frequently aborted women showed no 

relationship to seasonal change; and active HSV 

infection could be more related to abortion than 

toxoplasmosis in this group of tested patients. 
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