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Abstract                                                                                                                                  

Background: Rubella is a viral infection which is sometimes called German measles. Rubella 

virus (RV) is a single-strand RNA virus of positive polarity and belongs to genus Rubella virus, 

in the family Togaviridae. Rubella infection causes mild febrile illness accompanied by 

maculopapular rash and lymphadenopathy. Rubella is a mild contagious disease in non-pregnant 

women, but in pregnancy it may result in fetal loss or in congenital rubella syndrome. It spreads 

through contact with nose or throat secretion of an infected person.                                                              

Objective: To determine the sero-prevalence rate of rubella virus antibodies among premarital 

female students at Omdurman Islamic University.   

Materials and methods: This was a cross-sectional study conducted by investigating 90 

blood samples to detect rubella virus 1gG and 1gM antibodies, using the enzyme-linked 

immuno- sorbent assay (ELISA) technique (BIOS, USA).                                                                       

Results: Out of the 90 blood samples investigated for anti-RV 1gG and 1gM, 79 samples 

(87.8%) were found positive for anti-RV1gG, while 38 samples (42.2%) were found positive for 

anti-RV 1gM. 11 samples (12.2%) were found negative for anti-RV 1gG and 52 samples 

(57.8%) were found negative for anti-RV 1gM.                                                                                                                    

Conclusion: From this study, anti-Rubella IgM is moderately prevalent among premarital 

female students at Omdurman Islamic University, indicating an active rubella infection.                          
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Introduction 

Rubella infection can be transmitted from pregnant women to their unborn children via the blood 

stream. Postnatal rubella infection causes a mild febrile illness with maculo-popular rash and 

lymphadenopathy.  Lymphadenopathy may appear one week before the rash and persists for                             

10-14 days after rash disappearance. At first the rash is discrete and then develops to a pin-point  
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molecular lesion. The rash starts first on the face and then spreads rapidly to the trunk and 

limbs.1.                                                                                                                                                   

Maternal rubella infection in pregnancy may lead to fetal loss or congenital rubella syndrome 

(CRS). CRS may present with one or more of: cataracts, other eye defect, deafness, cardiac 

abnormalities, microcephaly, retardation of intra-uterine growth, inflammatory brain lesions, and 

damage of liver, lungs and bone marrow. The incubation period varies from 12-23 days (average 

14 days). 70% of women who get rubella may experience arthritis, however, this is rare in 

children and men. In rare cases, rubella can cause serious problems, i.e. brain infection and 

bleeding problems2.                                                                                                                                                

In the presence of rubella infection the immune system will respond by producing antibodies 

against the virus. Serological test can detect 1gM antibodies which are useful for diagnosis of an 

active infection. The optimum time to perform serological testing for rubella antibodies is 

approximately five days after the onset of fever and rash. This is because the immune system 

needs some time to respond and produces antibodies. At day five 90% of the serological tests 

becomes positive for rubella infection. 1gG antibodies are also produced in response to rubella 

infection. They are useful in determining whether infection in active or due to past infection. 

Low avidity 1gG antibodies are detectable in the blood during on active rubella infection. In 

Sudan, a high rubella sero-prevalence rate (95%) among pregnant women is existing3.                               

There is no specific treatment for rubella or congenital rubella syndrome (CRS). Patients with 

rubella should drink plenty of fluids and may take symptomatic medication to reduce the fever. 

The vaccine of rubella virus is a live attenuated vaccine (Measles-Mumps-Rubella:(MMR). 

There is no routine surveillance for CRS, and data on its incidence are extremely scarce. 

Sudanese surveillance for measles and rubella since 2006 has reported that rubella infection is a 

frequent cause of non-measles rash3.                                                                                                             

Rubella virus infection in adults might be more severe and can be accompanied by joint pain and 

arthritis. Rubella infection is a rare disease in many industrialized countries. Seroprevalence 

surveys are needed to check the exposure of the population to this virus and to identify areas 

with high endemicity. In this context we performed cross-sectional study to determine the 

seroprevalence rate of RV antibodies among premarital female students in Omdurman Islamic 

University. 

Materials and methods   

This was a descriptive cross-sectional study carried out during the period from January to May 

2018.the study population were female students at the Faculty of Pharmacy (Omdurman Islamic 

University, Sudan). A verbal consent was taken from all participants, and were informed of the 

aims of the study. Sample and clinical information were used anonymously. The study was 

approved by the Ethics Committee of Al Neelain University. Approval to collect the clinical 

specimens was taken from authorities of Omdurman Islamic University. Data were analyzed by 

SPSS statistical package of social science (version 14.0; SPSS Inc.) 

5 ml peripheral blood were withdrawn from each premarital female student in plain containers. 

Each blood specimen was centrifuged at 3000 rpm for 5 minutes to separate the serum. The  
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serum was preserved at -200C until tested for rubella virus 1gG and 1gM antibodies. This was 

performed using direct sandwich competitive inhibition ELISA technique. (BIOS, USA).                                                                                                        

Procedure: As per manufacturer's instructions, place the desired number of coated strips in the 

holder. Prepare 1:40 dilution by adding 5 uL of test samples, negative control, positive control 

and calibrator to 200 uL sample diluents for 1Gg, for 1gM calibrator to 200 uL of absorbent 

solution. Mix well. Dispense 100 uL diluted sera, calibrator, and control into the appropriate  

well. For the reagent blank, dispense 100uL sample diluents for 1gG (absorbent solution for 

1gM) in IA well position. Tab the holder to remove air bubbles from the liquid and mix well. 

Incubate for 30 minutes at room temperature. Remove liquid from well. Repeat washing three 

times with wash buffer. Dispense 100 uL of enzyme conjugate to each well and incubate for 30 

minutes at room temperature.                                                                                                                          

Remove enzyme conjugate from well. Repeat washing three times with washing buffer. Dispose 

100uL of TMB chromogenic substrate to each well and incubate for 15 minutes at room 

temperature. Add 100 uL of stop reaction. Make sure there are no air bubbles in each well before 

reading. Read O.D at 450 nm with a micro well reader.                                                                                     

Results were interpreted as follows:                                                                                                                         

* <13 IU/mL: Negative                                                                                                                                                    

* ≤ 13 to 15 IU/mL: Equivocal                                                                                                                                           

* > 15 IU/mL: Positive..  

Results  
 

90 blood specimens were collected in this study. Most of the students (32/35.6%) were coming 

from Omdurman City and the least number of students (1/1.1%) were coming from Kassala City 

and Nyala City.                                                                                                                                              

The female students investigated were aged 19-25 years. The mean age was 21.72 ± 1.7 years.  

At the mean age (21.72 years) of the female students investigated, the mean of positive IgG and 

the mean of positive IgM was 2.01222 and 0.74791 respectively (Table 1).   

Table (1): Distribution of positive mean anti-RV IgG                                                                                         

and positive mean anti-RV IgM according to age incidence  

 

Parameters Age Anti-RV IgG Anti-RV IgM 

Mean 21.72 2.01222 0.74791 

Median 22.00 2.05850 0.34700 

Std. Deviation 1.703 0.811174 0.877799 

Minimum 19 0.084 0.004 

Maximum 25 2.989 3.230 
 

The number of positive anti-RV IgG was 79 cases (87.8%) and the number of negative anti-RV 

IgG was 11 cases (12.2%). On the other hand, the number of positive anti-RV IgM was 38 cases  
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 (42.2%) and the number of negative anti-RV IgM was 53 cases (57.8%).                                                             

As shown in Table (2), most seropositive IgG students (28/31.1%) were coming from 

Omdurman and Khartoum. The association of anti-RV IgG with students residence was 

significant (p = 0.019). Also, most seropositive IgM students (17/18.9%) were coming from 

Omdurman. The association of anti-RV IgM with students residence was insignificant (p = 0.22).  

Table (2): Association of anti-RV IgG and IgM with students residence 

 
 

Residence 
Anti-RV IgG (p = 0.019) Anti-RV IgM (p = 0.220) 

Positive Negative Positive Negative 

Omdurman City 28 (31.1%) 4 (4.4%) 17 (18.9%) 15 (16.7%) 

Khartoum City 28 (31.1%) 0 (0.0%) 10 (11.1%) 18 (20.0%) 

Khartoum North 11(12.2%) 2 (2.2%) 5 (5.6%) 8 (8.9%) 

Al Jazeera State 4 (4.4%) 2 (2.2%) 1(1.1%) 5 (5.6%) 

Saudi Arabia 0 (0.0%) 1(1.1%) 0 (0.0%) 1 (1.1%) 

Nahr Al Neel State 2 (2.2%) 2(2.2%) 1 (1.1%) 3 (3.3%) 

North Kordofan State 1 (1.1%) 0 (0.0%) 0 (0.0%) 1 (1.1%) 

White Nile State 3 (3.3%) 0 (0.0%) 3 (3.3%) 0 (0.0%) 

Kassala City 1 (1.1%) 0 (0.0%) 1(1.1%) 0 (0.0%) 

Nyala City 1 (1.1%) 0 (0.0%) 0 (0.0%) 1 (1.1%) 

Total 79 (87.8%) 11 (12.2%) 38 (42.2%) 52 (57.8%) 
 

Discussion  
 

The female students investigated were 90 students. 79 students (87.8%) were found positive for 

RV IgG antibody, while 11 students (12.2%) were found negative for this antibody. Also, 38 

students (42.2%) were found positive for RV IgM antibody. while 52 students (57.8%) were 

found negative for this antibody. This indicates a circulation of wild rubella virus; since rubella 

virus vaccination is not widely practiced in Sudan. The sero-frequency rate of anti Rubella IgG 

exhibited in this study was lower than that reported by Adam and his colleagues (2013)3 who 

found that Rubella 1gG antibody frequency rate was 95.1% among pregnant ladies. This finding 

was similar to our finding in this study; which revealed an insignificant association of anti-RV 

IgG with age incidence.                                                                                                                           

Another study targeting RV IgG and IgM antibodies was conducted in Sudan (2015) by Manal 

Mohammed and her co-authors4 had reported that the seropositivity of anti-RV IgG (82.5%) and 

the seropositivity of anti-RV IgM (1.9%) among unmarried women aged 17-31 years old, were 

lower than the findings of the present study.                                                                                   

Furthermore, in Turkey Aksakal and his co-workers5 found a high seroprevalence rate of anti-RV 

IgG (98.6%) among patients aged 20-24 years old age.                                                              

Also Nanbaksh and his co-authors6 evaluated RV 1gG antibody among high school girls in 

Uremia city (Iran). They reported a seropositivity of 84.9% and a seronegativity of 5% 

respectively.                                                                                                                                                                
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On other hand, a higher frequency rate (68.3%) was reported in India by Thayyil and his 

colleagues7.  However, this finding was lower (94.1%) than that reported by Al Shreef and his 

co-authors8  from Saudi Arabia                                                                                                  

Conclusion: From this study, anti-Rubella IgM is moderately prevalent among premarital female 

students at Omdurman Islamic University, indicating an active rubella infection.                                  

Recommendation:  Full Rubella vaccination coverage is needed for premarital females to 

minimize susceptible cases in the female population.                                                                     
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