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 Rubella virus infection is one of the common viral conditions during 

pregnancy that may lead to miscarriage, 100 blood samples were collected 

from a woman with miscarriage and recurrent miscarriage. The patient's 

age ranged between 15-44 years. ELISA technology was used for 

serological test which is the primary analysis for rubella. qRT-PCR 

technique used to determine the type of infection-causing strain due to its 

high accuracy and short time period in determining the type of strain. The 

results showed that strains (1E) were more prevalent in rubella patients than 

strains (2B), which were less prevalent, while strains (1D) didn’t recorded. 

The results obtained from the serological confirmed miscarriages, of which 

48 were distributed over the age groups 15-44 years. As for the search by 

gene expression, the total number of cases was 87, and the number of 

miscarriages was 48, distributed between two strains: the first (1E) was 69, 

and the second (2B) was 18. The third (1D). The strain did not. The 

difference between the two methods was very slight, amounting to 0.22, 

where the results were (11.48) in the PCR technique, while it was in the 

ELISA machine (11.26). For the second table, we found that the number of 

infections varies with age. And that the age group most exposed to infection 

was between (24-29) years in the polymerase chain reaction assay, and the 

first strain (1E) represented (20) positive cases, and the second strain (2B) 

represented (9) cases. Of the total number (29) of the total number of 

injuries (93) for all age groups. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

The first clinical diagnosis of German measles was authored by a German chemist in the mid-eighteenth 

century, or in 1740, and scientists have later confirmed it. Rollick, which means in German, was coined by 

three German scholars [1- 5]. The London Smith International Congress of Medicine, JL, officially 

recognized it in 1881. Based on the work with monkeys, Alfred Fabian Hess has assumed that rubella was 

caused by a virus in 1914, and Hero and Osaka has confirmed this in 1938 by killing children with filtered a 

nasal wash from acute cases. The German measles epidemic has spread out in Australia in 1940 [4], [5]. The 
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idea (German measles parties) was promoted by some popular magazines, and it was intended to spread the 

disease to other children (especially girls) in order to immunize them for a life and protect them from 

contracting the disease later in pregnancy [9]. Between 1962 and 1965, the German measles pandemic spread 

across Europe, soon reach the United States [6]. The United States had an estimated 12.5 million cases of 

rubella in 1964 and 1965. There would have been 11,000 miscarriages or surgical abortions and 20,000 cases 

of congenital rubella syndrome as a result of this [10]. Two research groups isolated rubella virus in 1962 

based on this report [11], [12]. The fetus was not fully developed and had major birth defects at birth. The 

condition is known as congenital rubella syndrome (CRS), and sepsis and diabetes are symptoms of rubella 

that develop later in pregnancy [13], [14]. Rubella is a major global disease that causes severe diarrhea. It is 

known as rubella (rubella, little red measles, or measles) but is highly contagious [15]. Humans are the only 

reservoir of the virus [16]. The incubation period of the virus is 2-3 weeks. In the postpartum and placental 

pathway during pregnancy, transmission occurs by air [17]. Up to 50% of rubella cases are early onset [18], 

if not in pregnant women, the infection Rubella is relatively harmless and in most scenarios the infection is 

mild and bodily [19]. RV has a slow replication rate, which is reflected in the long latent duration of the virus 

from 8 to 12 hours [20], [21]. 

 

Four distinct types of viral RNA can be detected during RV infection. There is a 40S RV single-stranded 

genomic RNA [22] and a 24S sub-genomic RNA (1.2103 kDa) that corresponds to a 3′-third genomic RNA. 

Polyadenylated tail at tip 3. The 40S RV genomic RNA serves as a messenger for non-structural proteins (ns) 

and as a template for the synthesis of the 40S polar negative RNA strand during viral replication. The deficient 

strand in turn acts as a guide for both 40S and 24S RNA transcripts [23]. Nucleocapsids are formed when the 

nascent 40S RNA is packaged with the RV capsid protein. In terms of viral distribution, RV is unable to 

infect any cell at any given minute, regardless of virus titer [22- 25]. Furthermore, the proportion of cells 

infected with RV at any given time depends on the cell type [23], [24], [82- 97]. Rubella is an acute infectious 

disease caused by the German measles virus. It is usually mild. Rubella is transmitted to children and young 

adults mostly through the respiratory tract. The infection may be subclinical or cause a self-limiting illness 

with symptoms including low-grade fever, lymphadenopathy, and rash E. Martinez Quintana, 2015. Rubella 

may also be transmitted to unborn children by infected pregnant mothers. Miscarriage, stillbirth, miscarriage, 

congenital rubella syndrome (CRS), or asymptomatic infection in a baby are all possible outcomes of a 

congenital rubella infection (CRI). Symptoms of CRS include heart, brain, ocular, and auditory defects [26]. 

Depending on the gestational age of the fetus at the time of infection, the risk of developing a birth defect 

ranges from 10% to 90%. Rubella infection occurs early in pregnancy, especially during the first 12 weeks, 

which increases the risk of more serious outcomes. This study aimed to determine the frequents of strain that 

more common and it is related with miscarriage and recurrent miscarriage, serological test. 

 

2. Materials and methods 

A group of pregnant women who underwent abortion and samples were examined. Total number of samples 

collected from 100 samples, depending on the following criteria: miscarriage, recumbent miscarriage, 

serological test. 

 

2.1 Sample collection 

A blood sample was collected from pregnant women who underwent miscarriage by drawing (3-5 ml) of each 

woman and the tubes were divided into two parts: Eppendorf tube for gene expression plain tube for 

serological test. for 30 min before centrifugation. The Centrifuge plain tube at 5000 rpm for 5 minutes, 

“Serum It was collected and kept in the freezer until use. the plain tube was centrifuge for at 5000 rpm for 5 

minutes. 
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2.2 Serological assay 

The technique detects the total IgM -RUV EIA to measure quantitatively the level of IgM and depend on a 

Sandwich ELISA in microplates.  

 

2.2.1 Total RNA Extraction kit 

Virus DNA/RNA Extraction kit used for DNA extraction from the serums. 

 

According to the manufacturer's instruction. total RNA was conversely translated to cDNA utilizing 

AccuPower RT PreMix Kit. The system was completed in a response volume of 20 ul. Three main step were 

applied to conversion by thermo cycler (step 1: 42C for 60 min, step 2: 94C for 5 min, and 4Cfor 5min:one 

step).1E,2B,1D genes were detection by real–time polymerase chain reaction (RT-PCR) analytic jena. To 

ensure that the test genes is expressed, GoTaq *qPCR Master Mix(SYBR) was used. Primes design and 

preparation were created using the Primer 3 web version (online at website http: primer 3. ut,ee) for qRT-

PCR process. 

 

2.3 Measurement of RNA concentration and purity 

using a Niño drop apparatus device (AppendorfBio photometer plus). It is based on measuring the optical 

density of a RNA sample (2 μl) at two wavelengths (260 and 280 nm). In most of the samples, RNA 

preparation gave an A260/A280 ratio between 1.7 and 2.0, which was considered suitable for further analysis 

in viral gene identification. 

 

2.3.1 Gene Expression 

The reaction program was on the first gene 1E: 95°C for 5 min/1 cycle, Intervention: 95°C for 40 secs, 

annealing: 57°C for 40 secs, Extension: 72°C for 40 sec F: 5-, done. Carry out the scale using 35 cycles and 

then press 4°C for 1 cycle. 1E sequence sets F: 5ʹ-TCGTGCAATGTCACCACTGA3ʹ, R: 5ʹ-

CTGGTAACCCCGTGACAC-3ʹ while 2B and 1D as the same reaction program: 95 °C for 5 min/1 cycle, 

Interference: 95 °C for 40 s, annealing: 58 °C for 40 seconds, extension: 72°C, for 40 seconds, F: 5-, run, do 

35 revolutions, then continue at 4°C for 1 turn. The 2B primers were F: 5ʹGCGACCTGGTGAGTACAT3ʹ, 

R: 5ʹ- AAGATGGCAGTTCCCTCCTC-3ʹ and 1D gene F: 5ʹ-CATTTGCGAGATCCCCCCCCACTG3ʹ, R: 

5ʹ- GGTAGGGTGTGTAGʹT, 

 

2.4 Statistical Analysis 

The Statistical Analysis System- SAS (2012) program was used to detect the effect of difference factors in 

study parameters. Chi-square test was used to statistical analysis 1. The statistical analysis system was (38) 

Used to determine the effect of different factors in Study parameters. Test T. Pressure between means. Value 

P for all tests It was considered statistically important if P <0.05 2. Expressive levels Calculated according to 

Livak and Schmittgen [28] Equation The genetic for the breeds showed The results were derived in 

identifying the causative breeds (P<0.01) significant compare between percentage (0.05 and 0.01 probability) 

in this study. 

 

3. Results and Discussion 

Serological and genetic expression tests were conducted on samples taken from pregnant women between the 

ages of 15-44 years, some of whom had miscarried, and the results obtained through the research were that 

most of the age groups exposed to miscarriage are limited to (24-40) years, and this It applies to both methods. 

 

3.1 Serological study 

In the serological examination, the total number of tests used in the research was (186), and the total number 
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of abortions was 50, distributed among all age groups, which were the most in the aforementioned category 

as in (Table 1). As shown in the table through the relationship between injury and the number of abortions 

and the results in both methods. 

 

Table (1): Finding a relationship between the level of infection with Rubella of different types with the 

number of miscarriage 

Age 

(year) 

Dedication by ELISA test to 

Patients group No. & % 

Dedication by RT-PC 

Strains of RUV 

 Total miscarriage Rubella 

IgG IgM 

Sub total Total miscarriage 1E 

strains 

2B 

strains 

1D 

strains 

Sub total 

15 – 19 18 6 9 9 24 8 8 7 1 0 16 

20 – 24 48 7 24 24 55 26 7 24 3 0 34 

25 – 29 60 13 30 30 73 30 13 20 6 0 39 

30 – 34 26 11 13 13 36 13 11 8 3 0 22 

35 – 39 20 5 10 10 25 10 5 8 1 0 14 

40 - 44 14 6 7 7 20 7 6 4 3 0 13 

Total 186 48 93 93 233 94 50 71 17 0 138 

Chi-χ2 17.03 

** 

7.81 ** 11.26 

** 

11.2 

6 ** 

18.34 ** 10.75 

** 

7.84 ** 11.48 

** 

4.79 * NS 14.37 ** 

* (P≤0.05), ** (P≤0.01), NS: Non-Significant. 

 

3.2 moliculor study 

As for the examination by the method of gene expression by RT-PCR, the results were close to the results of 

the serological examination, as the total tests performed on the samples were distributed between two strains 

(1E, 2B) except strain (1D). figure (1,2,3). 

 

 
Figure (1) :1E gene amplification plots by qPCR. Ct values ranged from 16.81 to 35.15. this plot for 

samples (1-30) another plots in appendix (32). The photograph was taken directly from Rotor-Gene 

Software Version 2.1.0.9, Threshold (0.210), gain Green: 9.33 
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Figure (2): 1E gene dissociation curves by qPCR Samples included all study groups. Melting temperature 

ranged from 83°C to 87°C, No primer dimer could be seen. The photograph was taken directly from Rotor-

Gene qPCR machine Rotor-Gene Software Version 2.1.0.9 

 

 
Figure (3): 2B gene dissociation curves by qPCR Samples included all study groups. Melting temperature 

ranged from 83°C to 87°C, No primer dimer could be seen. The photograph was taken directly from Rotor-

Gene qPCR machine Rotor-Gene Software Version 2.1.0.9 

 

 
Figure (4): 1Dgene dissociation curves by qPCR Samples included all study groups. Melting temperature 

ranged from 83°C to 87°C, No primer dimer could be seen. The photograph was taken directly from Rotor-

Gene qPCR machine Rotor-Gene Software Version 2.1.0 

 

In the table (1). Type (1E) more than others, so that the total number of tests reached (38), the percentage of 

1E strain 69, and the strain (2B) was (39), and the total number of miscarriage was 48 cases, where the first 

cause of abortion was from strain (1E). By 32 cases, and (2B) 16 cases. As shown in the table 

 

Table (2) Finding a relationship between age and infection rate in general 
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Age (year) 

Dedication by ELISA test to 

Patients group No. & % 

Dedication by RT-PCR to 

Strains of RUV. & % 

Total Rubella 

IgM IgG 

Sub total Total strains 

(1E) 

strains 

(2B) 

strains 

(1D) 

Sub total 

15 – 19 18 9 9 18 9 8 1 0 9 

20 – 24 48 24 24 49 23 21 2 0 23 

25–29 60 30 30 60 29 20 9 0 29 

30 – 34 30 15 15 30 15 12 3 0 15 

35 – 39 18 9 9 18 9 8 1 0 9 

40 -  44 18 9 9 18 8 6 2 0 8 

Total 192 86 86 192 93 75 18 0 93 

Chi-χ2 18.39 ** 13.58 ** 13.08 ** 18.39 ** 8.91 ** 8.63 ** 4.59 ** NS 8.91 ** 

* (P≤0.05), ** (P≤0.01). NS: Non-Significant. 

 

In the second table in which the most affected age group or its relation to infection was determined, when the 

rubella serological examination was most susceptible to infection, it was confined between 24 - 29 years, 

where the total infection for all ages was 192. The mentioned group represents 60 of the total number 

distributed Between IgM and IgG, each has 30 positive cases. As for the examination by polymerase chain 

reaction, the total number of infections reached 93, and the aforementioned age group constituted 29 of the 

total number. It was distributed among two strains out of the three on which the research was conducted. The 

first strain represented 1E and the second 2B, while the third that did not appear to us The results of any 

infection with it, the distribution of cases of infection was, where the first strain constituted 20 cases and the 

second 9 cases out of the total, as shown in the second table. In this study, we can discuss the results in both 

ways in terms of accuracy and speed. Through this table, it became clear to us during the research that working 

with the gene expression method is more accurate than the serological method. ELISA testing in miscarriage 

patients is high (84.00%), but molecular technology such as PCR is sensitive and highly specific compared 

to other diagnostic methods such as serological assays, by its speed, characteristics and accuracy of results 

[40]. In Hefei, China, 16.29% of the measles IgM antibody test result was reported as positive. Yashodara 

and colleagues in Hyderabad reported that 11 cases (12.5%) tested positive for rubella IgM antibody. Mathur 

et al reported that 13.8% were positive for IgM antibodies to rubella [41]. At Azad Medical College, New 

Delhi, the seropositivity for rubella IgM antibody was 8.3% with a previous normal delivery [42]. Several 

studies in India and other countries have shown that the seroprevalence of rubella ranges from 4.66% to 

28.6% of women of childbearing age. In India, pregnant women are exposed to poor economic and social 

conditions which lead to a variety of infections due to poor environment and hygiene. This is an important 

factor in poor pregnancy outcomes [43]. 

 

4. Discussion 

In this study, 11.26% of women were positive for Rubella IgG and IgM antibodies with poor postpartum 

history and the results were similar to those performed previously. By comparing ELISA and PCR. 

Serological tests used to determine the type of virus take a long time (1 to 2 weeks) and this in turn affects 

immunocompromised patients [44]. Moreover, up to 50% of infections during pregnancy are subclinical, and 

many of them go unnoticed. As a consequence, the true incidence of deafness associated with rubella (along 

with other CRS defects) is probably lower than the estimated incidence [45], but also in the second and third 

trimesters of pregnancy [46]. Seroprevalence of Rubella was determined in 580 women including 80 women 

of medical community of district Amritsar, by ELISA test. The overall Rubella IgG seropositivity was 68.8% 

while in women of medical community it was 80%. Maximum number of women were seropositive (77.2%) 

in age group 26-35 years. Significantly higher rates were observed in women of urban areas and those 

belonging to lower socioeconomic class. Although the incidence of seropositivity was more in women with 

history of adverse pregnancy outcome than those with normal obstetric performance, the difference was 
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statistically not significant (p > 0.05). Serologically, immune status showed poor correlation with history of 

past Rubella virus like infection. Epidemiologists link appearances. New infectious diseases and their 

spreadFor a high density of people and animals [47- 50]. The proximity between people and interaction is 

one of the main factors of urbanization; Urbanization. Urban forgives through Density, lack of space [51]. 

Urbanisation is increasingly problematised as the increasing densities and interconnections are argued to 

facilitate the rise and proliferation of infectious diseases [52]. but, These public health crises, which mainly 

affected Cities, also raised awareness that poor hygiene. The conditions of the poor were also of the rich 

Hence a collective problem [53]. 

 

We have noticed during the research that miscarriage may not be the main cause of rubella virus infection. 

Abortion may be due to a functional or mechanical defect inside the uterus, such as the widening of the 

vagina, exposure to a specific virus, for example, herpes simplex virus or cytomegalovirus, or infection with 

a parasite such as Toxo-plasma gondi, which is transmitted to the uterus in some stages of pregnancy and this 

is what Confirmed [54], the risk of reproductive failure lies in the first trimester of pregnancy when exposed 

to infection [55]. During pregnancy due to a weakened immune system, the mother's immunity can reduce 

the transmission of the virus to the fetus and this was confirmed by [56]. In it, it is one of the cellular sites of 

infection in humans and many others [56]. Infection with the parasite Toxoplasma condae is the primary 

cause of spontaneous abortion during pregnancy [57] due to its spread within the family. Fetuses of a woman 

infected during the first trimester of pregnancy with the virus are 30% to 50%. During pregnancy, it is possible 

for the virus to be transmitted to the baby through the placenta [58]. As for rubella virus infection during the 

first trimester of pregnancy, the possibility of miscarriage is low compared to confirmed congenital 

malformations such as deafness and/or vision loss [59]. In this table, we review the results obtained by 

searching for the extent of the impact of injury on different age groups and who are the most vulnerable to it. 

Through the table below, we find that the ages most affected by miscarriage are between 25-29 years, 

compared to the rest of the ages. There may be reasons that are far from the main reason we are looking for. 

However, it becomes clear to us that age has nothing to do with infection and abortion, as all ages are exposed 

to infection with the virus and abortion if the appropriate conditions are available for that to happen. Although 

the rates of infection vary. Perhaps among those reasons is the lack of vaccination due to social ignorance, 

the presence of genetically transmitted diseases, or due to a disease of the era such as diabetes, for example, 

which is associated with pregnancy. In 1986, [60] Black and colleagues compared the prevalence of rubella 

antibodies in pregnant women in 15 cohorts in Brazil, Chile, Ecuador, India, Nigeria, Jordan, South Africa, 

Taiwan, and the United States. The percentages of women with rubella aged 15-30 years in serum increased 

with age. This confirms the existence of a high risk of infection during the childbearing years. In other words, 

the prevalence of rubella antibodies in tropical Africa among women of reproductive age varies with different 

countries [61]. In The Gambia, Ethiopia, Upper Volta and Uganda they had 93% or more at age 14; This is a 

possible explanation for the absence of CRS cases in The Gambia, [62]. 

 

But in Nigeria, Ghana and Togo, 25-50% of women of childbearing age are unaffected. In a study of three 

northern Indian cities (Delhi, Chandigarh and Lucknow) and one eastern city (Calcutta) found that antibody 

to rubella was present in 80% by age. Serological studies in children in the last ten years in Jordan [63], 

Nigeria [64], [65], Saudi Arabia [66] Libya) 67and Taiwan [67] all showed increased incidence with age. 

That rubella affects children in many developing countries of all ages and that varying proportions of women 

did not acquire antibodies when they reached reproductive age, women in the North compared to only 57% 

of women in the East Unless there are more than 70% reliable vaccination records, measles vaccination may 

be limited. Restricting vaccination to a specific age group increases the age of infection and thus the incidence 

of CRS. To avoid this, girls are vaccinated before puberty, as well as women before or after pregnancy, and 

the vaccination of infants should precede or accompany it; Vaccine so that the goal is to register age groups. 
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This common policy has now been adopted in both the USA and the UK [68], [69]. The results that appeared 

to us according to the age groups most exposed to infection (35-39 years) were more prevalent by (60%) of 

patients, and this is consistent with a study that showed results that the age group 21-30 years was the most 

prevalent among (67.9%) of patients, and showed Other studies found that (44.5%) of injuries in Iraq were in 

the age of 21-30 years, (22.7%) of injuries in Kosovo were between 20-25 years of age, and (81.7%) of 

injuries in China were aged 29.20 years [70- 74]. The age groups ranged from 31-40 years and from 11 to 20 

years (16.9%) and (13.07%), respectively, (7.8%) of injuries in Greece were older than 35 years, and in Iraq 

the study showed that the percentage ranged between 17 and 45 years old [75], [76]. Younger women are at 

risk of contracting primary toxoplasmosis, CMV. [77] and rubella during pregnancy [78], [79]. Other 

researchers in the study revealed severe rubella virus infections in Turkey with an average age of (30.7) years 

in Iraq. [80] Rubella virus [81]. The spread of the disease for age groups between (24-29 years) lies for reasons 

related to weak immune system or exposure to chronic diseases that make women more. 

 

5. Conclusions 

According to the results of the current study, the following concluded: Total IgM antibodies showed a higher 

frequency in patients with exacerbation of miscarriage and The sensitivity and specificity of the ELISA test 

was lower than the PCR technique for detecting the rubella virus. During the research, we found that the 

infection rate of the type 1E strain of rubella is more prevalent than the rest of the strains.  

 

6. REFERENCES 

[1] Ackerknecht, E. H. (2016). A short history of medicine. JHU press. 

 

[2] Wesselhoeft C (1949). "Rubella and congenital deformities". N. Engl.J.Med. 240 (7):25861 

 

[3] Best,J.M.;Cooray,S.;Banatvala,J.E.(2005)."45.Rubella".Topleand  Wilson's Microbiology and Microbial 

Infections. 2 Virology. pp. 960–992. 

 

[4] Lee JY, Bowden DS (2000). "Rubella virus replication and links to teratogenicity". Clin.Microbiol.Rev. 

13 (4):57187.  

 

[5] Centers for Disease Control, Prevention (US), National Immunization Program (Centers for Disease 

Control, and Prevention). (2005). Epidemiology and prevention of vaccine-preventable diseases. Department 

of Health & Human Services, Public Health Service, Centers for Disease Control and Prevention. 

 

[6] Handbook, I. (2006). Chapter 19: New Vaccines. 

 

[7] Smith, J. L. (1881). Contributions to the study of Rötheln. Trans Int Med Congr Phil, 4, 14 

 

[8] Hess, A. F. (1914). German measles (rubella): an experimental study. Archives of Internal Medicine, 

13(6), 913-916. 

 

[9] Reagan, L. J. (2012). Dangerous pregnancies: Mothers, disabilities, and abortion in modern America. 

Univ of California Press. 

 

[10] Hanshaw, J. B., and Dadgeon, J. A. (1985). Viral diseases of the fetus and newborn. 

 

[11] Parkman, P. D., Buescher, E. L., and Artenstein, M. S. (1962). Recovery of rubella virus from army 

https://www.teikyomedicaljournal.com/


  ISSN: 03875547 

Volume 45, Issue 01, February, 2022 

  

4807 
 

recruits. Proceedings of the Society for Experimental Biology and Medicine, 111(1), 225-230 

 

[12] Weller, T. H., nad Neva, F. A. (1962). Propagation in tissue culture of cytopathic agents from patients 

with rubella-like illness. Proceedings of the Society for Experimental Biology and Medicine, 111(1), 215-

225. 

 

[13] Rec, W. E., and World Health Organization. (2007). Update of standard nomenclature for wild-type 

rubella viruses. 

 

[14] Lambert, N., Strebel, P., Orenstein, W., Icenogle, J., and Poland, G. A. (2015). Rubella. The Lancet, 

385(9984), 2297-2307. 

 

[15] Fokunang, C. N., Chia, J., Ndumbe, P., Mbu, P., and Atashili, J. (2010). Clinical studies on 

seroprevalence of rubella virus in pregnant women of Cameroon regions. African Journal of Clinical and 

Experimental Microbiology, 11(2). 

 

[16] Lee, J. Y., and Bowden, D. S. (2000). Rubella virus replication and links to teratogenicity. Clinical 

microbiology reviews, 13(4), 571-587. 

 

[17] Kolawole, O. M., Anjorin, E. O., Adekanle, D. A., Kolawole, C. F., andDurowade, K. A. (2014). 

Seroprevalence of rubella IgG antibody in pregnant women in Osogbo, Nigeria. International journal of 

preventive medicine, 5(3), 287. 

 

[18] GUNA, B. M. (2018). ASSOCIATION BETWEEN RECURRENT MISCARRIAGE AND RUBELLA 

VIRUS INFECTION AT THE JOS UNIVERSITY TEACHING HOSPITAL.  

 

[19] Centers for Disease Control and Prevention. (2001). Control and prevention of rubella: evaluation and 

management of suspected outbreaks, rubella in pregnant women, and surveillance for congenital rubella 

syndrome. 

 

[20] Westaway, E. G., Brinton, M. A., Gaidamovich, S. Y., Horzinek, M. C., Igarashi, A., Kääriäinen, L., ... 

andTrent, D. W. (1985). Togaviridae. Intervirology, 24(3), 125-139. 

 

[21] Lee, J. Y., Marshall, J. A., and Bowden, D. S. (1994). Characterization of rubella virus replication 

complexes using antibodies to double-stranded RNA. Virology, 200(1), 307-312. 

 

[22] Horzinek, M. C., Westaway, E. G., Brinton, M. A., Gaidamovich, S. Y., Igarashi, A., Kääriäinen, L., ... 

and Trent, D. W. (1985). Togaviridae. Intervirology, 24, 125-139. 

 

[23] Hemphill, M. L., Forng, R. Y., Abernathy, E. S., and Frey, T. K. (1988). Time course of virus-specific 

macromolecular synthesis during rubella virus infection in Vero cells. Virology, 162(1), 65-75. 

 

[24] Sedwick, W. D., and Sokol, F. (1970). Nucleic acid of rubella virus and its replication in hamster kidney 

cells. Journal of virology, 5(4), 478-489. 

 

[25] Wong, K. T., Robinson, W. S., and Merigan, T. C. (1969). Synthesis of viral-specific ribonucleic acid in 

rubella virus-infected cells. Journal of virology, 4(6), 901-903. 



A. S. J. Al-Mayahi and M. S. Al-Deresa, 2022                                                             Teikyo Medical Journal 

 

4808 
 

[26] Atkinson, W. (2006). Epidemiology and prevention of vaccine-preventable diseases. Department of 

Health & Human Services, Centers for Disease Control and Prevention. 

 

[27] Zhu, Z., Cui, A., Wang, H., Zhang, Y., Liu, C., Wang, C., ... and Xu, W. (2012). Emergence and 

continuous evolution of genotype 1E rubella viruses in China. Journal of clinical microbiology, 50(2), 353-

363. 

 

[28] Abernathy, E. S., Hübschen, J. M., Muller, C. P., Jin, L., Brown, D., Komase, K., ... and Icenogle, J. P. 

(2011). Status of global virologic surveillance for rubella viruses. The Journal of infectious diseases, 

204(suppl_1), S524-S532. 

 

[29] Zhu, Z., Abernathy, E., Cui, A., Zhang, Y., Zhou, S., Zhang, Z., ... and Xu, W. (2010). Rubella virus 

genotypes in the People's Republic of China between 1979 and 2007: a shift in endemic viruses during the 

2001 Rubella Epidemic. Journal of clinical microbiology, 48(5), 1775-1781. 

 

[30] World Health Organization. (2006). Global distribution of measles and rubella genotypes—update. 

Weekly Epidemiological Record= Relevé épidémiologique hebdomadaire, 81(51-52), 474-479. 

 

[31] Orenstein, W. A., Strebel, P. M., Papania, M., Sutter, R. W., Bellini, W. J., and Cochi, S. L. (2000). 

Measles eradication: is it in our future?. American Journal of Public Health, 90(10), 1521. 

 

[32] 

 

[33] World Health Organization. (2013). Guidance on conducting serosurveys in support of measles and 

rubella elimination in the WHO European Region (No. WHO/EURO: 2013-4502-44265-62531). World 

Health Organization. Regional Office for Europe. 

 

[34] Plotkin, S. A. (2006). The history of rubella and rubella vaccination leading to elimination. Clinical 

Infectious Diseases, 43(Supplement_3), S164-S168.. 

 

[35] World Health Organization, and World Health Organization. (2018). WHO vaccine-preventable 

diseases: monitoring system, 2018 

 

[36] Okamoto, K., Mori, Y., Komagome, R., Nagano, H., Miyoshi, M., Okano, M., ... andTakeda, M. (2016). 

Evaluation of sensitivity of TaqMan RT-PCR for rubella virus detection in clinical specimens. Journal of 

Clinical Virology, 80, 98-101. 

 

[37] National Institute of Infetious Diseases [NIID], and Tuberculosis, and Infectious Disease Control 

Division, Ministry of Health, Labor, and Welfare [MHLW]. (2016). Measles and rubella/congenital rubella 

syndrome in Japan, as of March 2016. Infect. Agents Surveill. Rep., 37, 59-60. 

 

[38] DuBois, R. M., Vaney, M. C., Tortorici, M. A., Al Kurdi, R., Barba-Spaeth, G., Krey, T., and Rey, F. A. 

(2013). Functional and evolutionary insight from the crystal structure of rubella virus protein E1. Nature, 

493(7433), 552-556. 

 

[39] Mustafa M.K., Abbas W. S., Ameerah M. Z. and Wesam R.K., Inhibition of SARS-CoV-2 reproduction 

using Boswellia carterii: A theoretical study. J. of Mole. Liq. 337 (2021) 116440.. 

https://www.teikyomedicaljournal.com/


  ISSN: 03875547 

Volume 45, Issue 01, February, 2022 

  

4809 
 

[40] Livak, K. J., and Schmittgen, T. D. (2001). Analysis of relative gene expression data using real-time 

quantitative PCR and the 2− ΔΔCT method. methods, 25(4), 402-408. 

 

[41] Nightingale, C. H. (2012).. Segregation: A global history of divided cities. University of Chicago Press. 

 

[42] Fomda, B. A., Thokar, M. A., Farooq, U., and Sheikh, A. (2004). Seroprevalence of rubella in pregnant 

women in Kashmir. Indian journal of pathology & microbiology, 47(3), 435-437. 

 

[43] Kaur, R., Gupta, N., Nair, D., Kakkar, M., and Mathur, M. D. (1999). Screening for TORCH infections 

in pregnant women: a report from Delhi. Southeast Asian journal of tropical medicine and public health, 

30(2), 284-286 

 

[44] Ahmed, M. U. (1992). IgM and IgG antibodies specific to rubella in child bearing women. J. Pak. Med. 

Assoc, 42(5), 121-2. 

 

[45] Anees A. Khadom, Mustafa M. Kadhim, Rana A. Anaee, Hameed B. Mahood Mustafa S. Mahdia, Abbas 

W. Salman (2021) Theoritical evaluation of Citrus Aurantium leaf extract as green inhibitor for chemical and 

biological corrosion of mild steel in acidic solution: Statistical, molecular dynamics, docking, and quantum 

mechanics study, Journal of Molecular LiquidsVolume 343, 1 December 2021, 116978 

 

[46] Northern, J. L., and Downs, M. P. (1991). Behavioral hearing testing of children. Hearing in children, 4. 

47-McNeill, W. H. (1976). History for citizens. AHA Newsletter, 14, 4-6. 

 

[48] Diamond, J. (2013). Guns, germs and steel: a short history of everybody for the last 13,000 years. 

Random House. 

 

[49] Caidi, H., Abernathy, E. S., Benjouad, A., Smit, S., Bwogi, J., Nanyunja, M., ... and Icenogle, J. (2008).. 

Phylogenetic analysis of rubella viruses found in Morocco, Uganda, Cote d’Ivoire and South Africa from 

2001 to 2007. Journal of clinical virology, 42(1), 86-90. 

 

[50] Wolfe, N. D., Dunavan, C. P., and Diamond, J. (2007). Origins of major human infectious diseases. 

Nature, 447(7142), 279-283. 

 

[51] Munster, V. J., Bausch, D. G., de Wit, E., Fischer, R., Kobinger, G., Muñoz-Fontela, C., ... and 

Mombouli, J. V. (2018). Outbreaks in a rapidly changing Central Africa—lessons from Ebola. New England 

Journal of Medicine, 379(13), 1198-1201. 

 

[52] Wood, C. L., McInturff, A., Young, H. S., Kim, D., & Lafferty, K. D. (2017). Human infectious disease 

burdens decrease with urbanization but not with biodiversity. Philosophical Transactions of the Royal Society 

B: Biological Sciences, 372(1722), 20160122. 

 

[53] Storper, M., and Scott, A. J. (2016). Current debates in urban theory: A critical assessment. Urban 

studies. 

 

[54] Alirol, E., Getaz, L., Stoll, B., Chappuis, F., and Loutan, L. (2011). Urbanisation and infectious diseases 

in a globalised world. The Lancet infectious diseases, 11(2), 131-141. 

 



A. S. J. Al-Mayahi and M. S. Al-Deresa, 2022                                                             Teikyo Medical Journal 

 

4810 
 

[55] Li, Z., Yan, C., Liu, P., Yan, R., and Feng, Z. (2009). Prevalence of serum antibodies to TORCH among 

women before pregnancy or in the early period of pregnancy in Beijing. Clinica chimica acta, 403(1-2), 212-

215. 

 

[56] Sen, M. R., Shukla, B. N., and Tuhina, B. (2012). Prevalence of serum antibodies to TORCH infection 

in and around Varanasi, Northern India. Journal of clinical and diagnostic research: JCDR, 6(9), 1483. 

 

[57] Mohammed, A. A. (2016). Frequency of IgM & IgG antibodies against Toxoplasma gondii, 

Cytomegalovirus and Rubella virus in serum specimens from aborted women in North Baghdad-Al-Tarmiya 

region. Al-Kufa University Journal for Biology, 8(3). 

 

[58] Kijlstra, A., & Jongert, E. (2008). Control of the risk of human toxoplasmosis transmitted by meat. 

International journal for parasitology, 38(12), 1359-1370 

 

[59] Montoya, J. G., and Contopoulos-Ioannidis, D. (2021). Toxoplasmosis. Neglected Tropical Diseases-

North America, 69-91. 

 

[60] Deorari, A. K., Broor, S., Maitreyi, R. S., Agarwal, D., Kumar, H., Paul, V. K., and Singh, M. (2000). 

Incidence, clinical spectrum, and outcome of intrauterine infections in neonates. Journal of tropical pediatrics, 

46(3), 155-160. 

 

[61] Black, F. L., Berman, L. L., Borgono, J. M., Capper, R. A., Carvalho, A. A., Collins, C., ... and Vecchi, 

N. (1986). Geographic variation in infant loss of maternal measles antibody and in prevalence of rubella 

antibody. American journal of epidemiology, 124(3), 442-452. 

 

[62] Clarke, M., Schild, G. C., Boustred, J., McGregor, I. A., and Williams, K. (1980). Epidemiological 

studies of rubella virus in a tropical African community. Bulletin of the World Health Organization, 58(6), 

931. 

 

[63] El-Khateeb, M. S., Tarawneh, M. S., Hijazi, S. A., and Kahwaji, L. (1983). Seroimmunity to rubella 

virus in Jordanians. Public health, 97(4), 204-207. 

 

[64] Odelola, H. A., Familusi, J. B., and Akinyemi, A. (1980). Rubella immunity in Nigerian children. 

Transactions of the Royal Society of Tropical Medicine and Hygiene, 74(6), 743-744. 

 

[65] Abdulla, M. A., Jamjoom, G., Karrar, Z. A., Badreldine, A., Al Jishi, N., and Taha, S. A. (1984). 

Seroepidemiology of rubella in Saudi Arabia: An adapted vaccine policy. J Epidemiol Community Health, 

38, 236-9. 

 

[66] Strauss, J., Dobahi, S. S., Danes, L., Kopecký, K., and Svandova, E. (1989). Serological survey of rubella 

in Yemen in 1985. Journal of hygiene, epidemiology, microbiology, and immunology, 33(2), 163-167. 

 

[67] Gebreel, A. O., Gilles, H. M., and Prescott, J. E. (1984). Studies on the sero-epidemiology of endemic 

diseases in Libya:II. Rubella. Annals of Tropical Medicine and Parasitology,78(5), 519-525. 

 

[68] Miller, C. L. (1991). Rubella in the developing world. Epidemiology and Infection, 107(1), 63-68. 

 

https://www.teikyomedicaljournal.com/


  ISSN: 03875547 

Volume 45, Issue 01, February, 2022 

  

4811 
 

[69] Hinman, A., Orenstein, W., Hart, K., andPreblud, S. (1983). Rational strategy for rubella vaccination. 

The Lancet, 321(8314-8315), 39-41.. 

 

[70] Millward, G. (2019). MMR. In Vaccinating Britain. Manchester University Press. 

 

[71] Anwar, S. A., and Al-Bayati, N. S. (2018). Prevalence of Toxoplasma gondii and Cytomegalovirus in 

Sera of Aborted Women in Samaraa city. Tikrit Journal of Pure Science, 22(6), 34-38.. 

 

[72] Pribakovic, J. A., Katanic, N., Radevic, T., Tasic, M. S., Kostic, M., Stolic, B., ... and Katanic, R. (2019). 

Serological status of childbearing-aged women for Toxoplasma gondii and cytomegalovirus in northern 

Kosovo and Metohija. Revista da Sociedade Brasileira de Medicina Tropical, 52. 

 

[73] E.A. Hussein, I.M. Shaheed, R.S. Hatam, M.M. Kadhim, D.T. Al-Kadhum, E.A. AL-Kareem (2020), 

Adsorption, thermodynamic and DFT studies of removal RS dye on the Iraqi’s clay from aqueous solutions, 

Syst. Rev. Pharm. 11 

 

[74] Margioula-Siarkou, C., Kalogiannidis, I., Petousis, S., Prapa, S., Dagklis, T., Mamopoulos, A., ... and 

Rousso, D. (2015). Cytomegalovirus, toxoplasma gondii and rubella vertical transmission rates according to 

mid-trimester amniocentesis: A retrospective study. International journal of preventive medicine, 6.. 

 

[75] Hussein, N., and Balatay, A. A. (2019). The Seroprevalence of Toxoplasma, Cytomegalovirus and 

Rubella Infections in Women with Abortion in Kurdistan Region of Iraq: A Brief Report. International 

Journal of Infection, 6(1). 

 

[76] Wang, Y., Hedman, L., Nurmi, V., Ziemele, I., Perdomo, M. F., Söderlund-Venermo, M., and Hedman, 

K. (2020). Microsphere-based IgM and IgG avidity assays for human parvovirus B19, human 

cytomegalovirus, and Toxoplasma gondii. Msphere, 5(2), e00905-19. 

 

[77] Majeed, H. T., Hasan, T. H., & Aljanaby, A. A. J. (2020). Epidemiological study in women infected with 

toxoplasma gondii, rubella virus, and cytomegalo virus in Al-Najaf Governorate-Iraq. International Journal 

of Pharmaceutical Research, 12, 1442-1447. 

 

[78] Sirin, M. C., Agus, N., Yilmaz, N., Bayram, A., Derici, Y. K., Samlioglu, P., ... and Dogan, G. (2017). 

Seroprevalence of Toxoplasma gondii, Rubella virus and Cytomegalovirus among pregnant women and the 

importance of avidity assays. Saudi medical journal, 38(7), 727. 

 

[79] Al-Marzoqi, A. H., Kadhim, R. A., Al-Janabi, D. K., Hussein, H. J., and Al Taee, Z. M. (2012). 

Seroprevalence study of IgG and IgM antibodies to toxoplasma, rubella, cytomegalovirus, Chlamydia 

trachomatis and Herpes simplex II in Pregnancy women in Babylon Province. Journal of Biology, Agriculture 

and Healthcare, 2(10), 159-164. 

 

[80] Hoehl, S., Berger, A., Ciesek, S., and Rabenau, H. F. (2020). Thirty years of CMV seroprevalence—a 

longitudinal analysis in a German university hospital. European Journal of Clinical Microbiology & 

Infectious Diseases, 39(6), 1095-1102.  

 

[81] Majeed, H. T., Hasan, T. H., and Aljanaby, A. A. J. (2020). Epidemiological study in women infected 

with toxoplasma gondii, rubella virus, and cytomegalo virus in Al-Najaf Governorate-Iraq. International 



A. S. J. Al-Mayahi and M. S. Al-Deresa, 2022                                                             Teikyo Medical Journal 

 

4812 
 

Journal of Pharmaceutical Research, 12, 1442-1447. 

 

[82] A. N. Alattabi, N. A. Ali, and M. AlSouki, “Biomarker Indicators Of Source Rocks And Depositional 

Environment For The Crude And Extract Oil From Fatha (Lower Fars) And Ghar Formation Of Selected Oil 

Fields Of South Iraq And Middle Euphrates,” Biochemical and Cellular Archives, vol. 20, no. 1, pp. 2293–

2300, 2020, doi: 10.35124/bca.2020.20.1.2293. 

 

[83] Z. F. Hassan and H. K. Al–Rekaby, “Study the association between coronavirus (COVID-19) and asthma 

in Thi-Qar Province/ Iraq,” International Journal of Pharmaceutical Research, vol. 12, no. 3, pp. 2943–2945, 

2020, doi: 10.31838/ijpr/2020.12.03.415. 

 

[84] M. N. Fenjan, B. A. Jarullah, S. J. Abdulrahman, and A. B. Roomi, “Molecular identification and 

phylogenetic analysis of rotavirus in children suffered from diarrhea under five years old in Thi-Qar Province, 

of Iraq,” International Journal of Pharmaceutical Research, vol. 12, no. 4, pp. 2484–2491, 2020, doi: 

10.31838/ijpr/2020.12.04.343. 

 

[85] M. Q. Sultan, “The effect of hyperglycemia on osmolality in the Thi-Qar Governorate patients,” in IOP 

Conference Series: Materials Science and Engineering, 2020, vol. 928, no. 5. doi: 10.1088/1757-

899X/928/5/052006. 

 

[86] E. G. Popkova, A.-M. M. Y. Oudah, L. v Ermolina, and B. S. Sergi, “Financing Sustainable Development 

Amid the Crisis of 2020. A Research Note,” Lecture Notes in Networks and Systems, vol. 198, pp. 773–780, 

2021, doi: 10.1007/978-3-030-69415-9_88. 

 

[87] Z. A. Abdul Muhsin, A. S. Aldhamin, and S. S. Shafik, “Enhancement mechanical properties of cellulose 

ethers-polyvinyl alcohol blend by uv irradiation,” Iranian Journal of Ichthyology, vol. 8, no. Special Issue 1, 

pp. 168–176, 2021, [Online]. Available: https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85118639444&partnerID=40&md5=cc717b2eded4b5426ea7274f55562401 

 

[88] H. Setia Budi, Y. Fakri Mustafa, M. M. Al-Hamdani, A. Surendar, and M. Ramezani, “Synthesis of 

heterocycles from propargylamines,” Synthetic Communications, 2021, doi: 

10.1080/00397911.2021.2001660. 

 

[89] A. B. Roomi, W. Nori, and S. H. Al-Badry, “The Value of Serum Adiponectin in Osteoporotic Women: 

Does Weight Have an Effect?,” Journal of Obesity, vol. 2021, 2021, doi: 10.1155/2021/5325813. 

 

[90] H. S. Majdi et al., “Nano and Battery Anode: A Review,” Nanoscale Research Letters, vol. 16, no. 1, 

2021, doi: 10.1186/s11671-021-03631-x. 

 

[91] M. Diykh, S. Abdulla, A. Y. Oudah, H. A. Marhoon, and S. Siuly, “A Novel Alcoholic EEG Signals 

Classification Approach Based on AdaBoost k-means Coupled with Statistical Model,” Lecture Notes in 

Computer Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in 

Bioinformatics), vol. 13079 LNCS, pp. 82–92, 2021, doi: 10.1007/978-3-030-90885-0_8. 

 

[92] R. Alubady, R. Sagban, H. A. Marhoon, and A. Alkhayyat, “Comparison of performance among 

forwarding strategies in CCN: Disaster scenarios,” International Journal on Communications Antenna and 

Propagation, vol. 11, no. 1, pp. 33–41, 2021, doi: 10.15866/irecap.v11i1.19920. 

https://www.teikyomedicaljournal.com/


  ISSN: 03875547 

Volume 45, Issue 01, February, 2022 

  

4813 
 

[93] Q. A. Qasim, A. A. A. Alsaad, and H. N. K. Al-Salman, “In-vivo and in-vitro evaluation for memory 

enhancing activity of some isoflavonoids by suitable animal models,” Journal of Chemical Health Risks, vol. 

11, no. 3, pp. 319–329, 2021, doi: 10.22034/jchr.2021.684225. 

 

[94] A. H. Abdulkadhim, “Estimating snow cover area in south of Turkey using the Normalized Difference 

Snow Index (NDSI) form MODIS Satellite Images,” in Journal of Physics: Conference Series, 2019, vol. 

1279, no. 1. doi: 10.1088/1742-6596/1279/1/012047. 

 

[95] Z. I. Mohammed and M. T. Qasim, “HORMONAL PROFILE OF MEN DURING INFERTILITY,” 

Biochemical and Cellular Archives, vol. 21, pp. 2895–2898, 2021, [Online]. Available: 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85115402315&partnerID=40&md5=0d89ff51c27dcd68381bf4ac64916e4c 

 

[96] K. H. Oudah, M. A. A. Najm, A. B. Roomi, H. A. Al-Sa’idy, and F. M. Awadallah, “The recent progress 

of sulfonamide in medicinal chemistry,” Systematic Reviews in Pharmacy, vol. 11, no. 12, pp. 1473–1477, 

2020, doi: 10.31838/srp.2020.12.218. 

 

[97] H. A. Gatea, I. S. Naji, and A. F. Abulameer, “Humidity sensing properties of ferroelectric compound 

Ba0.7Sr0.3TiO3 thin films grown by pulsed laser deposition,” International Journal of Thin Film Science and 

Technology, vol. 9, no. 2, pp. 143–150, 2020, doi: 10.18576/ijtfst/090208. 


