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ABSTRACT 
 

A total of 200 serum samples were collected from Bent Al-Huda 

hospital in Al -Nasiriyah city, Thi- Qar province, Iraq. These samples were 

collected from aborted women in different ages and cases to detect of Rubella 

virus by Enzyme Linked Immuno Sorbent Assay (ELISA) and Immuno 

chromatography (ICT) techniques. 

 
It was founded from the recent study 162 (81%) of serum samples 

were positive by IgG ELISA, and 105 (52.5%) were positive by IgG with 

ICT technique. All serum samples. were registered negative results to IgM 

anti- rubella virus by two techniques. 

 
The results of ELISA technique were appeared the higher rate 

(97.95%) for anti-Rubella virus antibodies was observed in second age group 

((21-30)years) and a no significant differences were observed in the 

seropositivity concerning to age groups(P value:>0.05). In ICT, the higher 

rate (85.71%) of anti-Rubella virus antibodies was observed in the second 

group of ages, with the presence of significant among the age groups(P 

value:< 0.05). According to the cases, the higher rate (96%) of anti-rubella 

virus antibodies was in bleeding in early pregnancy case which observed with 
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ELISA technique, and no founded significant differences among cases groups 

P value:> 0.05), while 90.9% of seropositivity fetal death cases was resulted 

with ICT technique, and were founded highly significant differences among 

the rates of seropositivity against rubella virus(P value:< 0.01). The 

sensitivity and specificity were registered 95% and 61% respectively with 

ELISA test, while the lower sensitivity and sensitivity values were with ICT 

test, they were 85% and 57% respectively, and the statistical analysis was 

appeared the existence of significant differences (P value:< 0.05) between the 

two tests. 
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INTRODUCTION 
 

Rubella is an infection caused by a rubella virus [1]. Rubella virus is 

the sole member of the genus Rubivirus in the Togaviridae family, only one 

serotype has been identified [2].Rubella virus is a spherical (40-80) nm, 

positive-sense, single-stranded RNA virus with spike-like haemagglutinin-

containing surface projections. An electron-dense (30-35) nm core is 

surrounded by a lipoprotein envelope [2, 3].The name Rubella comes from 

the Latin word meaning “little red”. In 1814, it was first discovered to be a 

separate disease from measles in German medical literature thus receiving its 

nickname the “German measles”, In 1914, Hess postul ated a viral etiology 

and in 1914 Norman Gregg reported congenital cataracts in 78 infants whose 

mothers had maternal Rubella in early pregnancy [4]. 

Rubella virus is transmitted (congenital) to a fetus by an infected 

mother [5] Acquired Rubella (non congenital) is transmitted via airborne 

droplet emission from the upper respiratory tract of active cases; can be 

passed along by the breath of people sick from rubella; also can be spread by 

coughing or sneezing .The virus may also be present on the skin, there is no 

carrier state, the reservoir exists entirely in active human cases. The disease 

has an incubation period of two to three weeks [6, 7]. Rubella generally is a 

mild rush fever disease when acquired in childhood, but when infection 

occurs during the first months of gestation leading to fetal death, miscarriage, 
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stillbirth or infants with a pattern of birth defects, known as congenital 

rubella syndrome CRS [8].Rubella has symptoms that are similar to those flu. 

, however, the primary symptom of rubella virus infection is the appearance 

of rash (exanthema) on the face which spreads to the trunk and usually fades 

after three days. Other symptoms include low-grade fever, swollen 

glands(sub occipital & posterior cervical lymphadenopathy ),joint pains , 

headache and conjunctivitis .The virus has a tetatogenic properties and is 

capable of crossing placenta and infecting the fetus [9].20-50% of infected 

persons are asymptomatic, the laboratory diagnosis of rubella is required, 

since clinical diagnosis is often inaccurate [10].Viral isolation may 

occasionally be warranted particularly during infections in pregnancy[11], 

and as a result of the non-cytopathic effect of rubella virus in cell cultures, it 

is not usually recommended[12].Nucleic acid amplification techniques have 

been developed since the 1990 for the detection of rubella virus RNA in 

clinical samples of orophangeal sources in serum or saliva[12,13]. 

Diagnosing rubella relies on the same twin techniques that using in measles. 

Because it mimics other diseases ,rubella should not be diagnosed on clinical 

grounds alone. IgM antibodies to rubella virus can be detected early using 

ELISA technique, other conditions and infections can lead to false positives.  

The IgM test should be augment by an acute and convalescent measurement 

of IgG antibody. It is important to know whether the infection is indeed 

rubella, especially in women because if so, they will be immune to 

reinfection [14]. In recent years, other assays such as 

Immunochromatography have been developed for rubella testing 

[15].Because the relation between Rubella virus infection and congenital 

Rubella syndrome , this study was aimed to detection of  Rubella virus in 

aborted women . 

MATERIALS AND METHODS 
 

In this study the 200 blood samples were collected from aborted 

women after taking written informed consent in Bent-Al Huda hospital . 10 

ml of blood sample was placed in sterile tubes without anticoagulant and 

were stored overnight at room temperature (18-25) C° for serum separation. 

The samples were then centrifuged at high speed 3000 rpm for 5 minutes. 

The serum was transferred into a single clean, sterile cryovial to conserve at -

20C° until assayed [16]. 
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Rubella antibodies were detected by the enzyme linked immune 

sorbent assay (ELISA) IgG and IgM Rubella kit (Foresight, Acon 

Laboratories, San Diego, USA) and specific colloidal gold solid-phase 

Immunochromatography (ICT) Rubella IgM and IgG kit ( Weifang Kanghua, 

Biotech, Shandong, China). 
 

RESULTS 
 

From the 200 total serum samples examined by ELISA and ICT for 

the presence of antibodies of Rubella virus, 162(81%) were positive by IgG 

ELISA. A 105(52.5%) were positive by IgG ICT. All the tested samples 

showed negative results to IgM antibodies by two techniques. 

 
The highest positive age group was observed in 21-30 years group 

with 48(97.95%) and 42(85.71%) in ELISA and ICT respectively. Statistical 

analysis by using chi-square was appeared no significant among age groups 

with anti- rubella virus antibodies by ELISA technique (P value:> 0.05). 

Dependent on ICT technique, it was presence of significant differences in the 

rate of seropositivity among age groups (P value:< 0.05) (table 1). 

Table 1: The Seropositivity against Rubella Virus Antibodies(IGg)by using 

ELISA & ICT technique  According to Age Groups of Women 

  

Table 2 displayed the Seropositivity according to case group, the bleeding in 

early pregnancy was registered higher percentage (96%) for seropositivity 

among other cases in ELISA, while the fetal death case was registered 

(90.9%) in ICT technique. 

 
The anti-rubella virus antibodies based ELISA positive results were 

Age Groups ELISA Positive(+) ICT Positive(+) 
Age(Years) Number Number Percentage Number Percentage 

14-20 49 40 (81.6%) 24 (48.97%) 
21-30 49 48 (97.95%) 42 (85.71%) 
31-40 50 39 (78 %) 29 (58%) 
41-45 52 35 (67.3%) 10 (19.23%) 

The Total 200 162 (81%) 105 (52.5%) 
P Value > 0.05 < 0.05 
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not statistically significant (P value:> 0.05), but ICT was highly significant 

different among the rates of seropositivity against rubella virus(P value:< 

0.01). 

Table 2: The Seropositivity against Rubella Virus Antibodies According to 

Cases Groups 

Types of Cases ELISA Positive(+) ICT Positive(+) 
 

Case Number Number  Percentage Number  Percentage 
 

Recurrent abortion 60 55  (91.6%) 51  (85%) 
 

Congenital 
68 40 

 
(58.8%) 16 

 
(23.52%)  

anomalies   
 

       
 

Bleeding in early 
50 48 

 
(96%) 18 

 
(36 %)  

pregnancy   
 

       
 

Fetal death 22 19  (86.36%) 20  (90.9%) 
 

The Total 200 162  (81%) 105  (52.5%) 
 

P Value    

> 
0.05  

< 
0.01 

 

 

The results in Table 3 show the sensitivity and specificity of ELISA 

and ICT techniques. It was appeared high sensitivity (95%) in ELISA 

technique, and in specificity was (85%), while ICT technique was registered 

(61%) and (57%) in sensitivity and specificity respectively. The differences 

between both techniques were found to be significant (P value :< 0.05). 

Table 3: The Sensitivity and Specificity of ELISA and ICT             

  

 

 

DISCUSSIONS 
 

The seriousness of Rubella was not appreciated until 1941, when the 

association was made between certain sever birth defects and maternal 

infection during the first trimester (3 months) of pregnancy, a condition 

called congenital rubella syndrome. If a pregnant women contracts the 

disease during this time, there is about a 35% incidence of serious 

damage(17). 

The detection of specific rubella antibodies has been of great 

importance due to reduce risk of the virus, serological tests are used recently 

to determine immune status and acute rubella infection (18). 

 ELISA ICT 
Sensitivity 95% 61% 
Specificity 85% 57% 

P Value < 0.05  
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Our results appeared the presence of anti-rubella virus IgG antibodies 

were in high rates in serum samples that tested by ELISA and ICT. But all 

samples showed negative for IgM by two techniques. These results may be 

due to old infections of rubella. 

 

The presences of IgM antibody indicates an acute infection, and is 

usually undetectable after 2 months. Rubella IgG will appear almost as early 

as the IgM, but then persists for a life time (19), these results are in 

agreement with those obtained by Sangeetha et al., (2012) who found 

80.75% and 46.58% of serum samples were positive by IgG ELISA and IgG 

ICT respectively, and all samples were negative for IgM antibodies by both 

techniques (15). 

This study was showed the highest positive age group to anti rubella 

virus antibodies was observed in 21-30 years group, this was probably result 

from non-immune to rubella in women of this age group. 

 

In relation to seropositivity according to case group, the recent study 

was showed, the higher numbers for anti-rubella virus were founded in 

bleeding in early pregnancy and fetal death cases in ELISA and ICT 

respectively. 

Many mothers who contract rubella within the first critical trimester 

either have a miscarriage or a still born baby (20), miscarriage is the most 

common causes of bleeding in early pregnancy (21). 

Sensitivity and specificity are gauges used to evaluate a clinical test 

(22). The recent study compared the sensitivity and specificity between the 

two techniques. ELISA technique showed a high percentage of sensitivity 

(95%) and specificity (85%), these results were similar to results of Field et 

al., (1988) who showed a sensitivity of 97% and specificity of 95.6% (23). 

Our results showed the values of sensitivity and specificity with ICT was 

lower when compared with ELISA test, as the percentage 61% and 57% 

respectively. These results were disagreed with those obtained by Mu Ying et 

al., (2010) who found 100% sensitivity and specificity with ICT (24). Our 

results are agreement with Terada et al., (2002) they compared ELISA with 

ICT technique for detection of IgG antibodies against Rubella, in their study 

ELISA showed 100% in sensitivity and specificity, ICT showed 99.35% of 

sensitivity and 100% of specificity (25). 
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CONCLUSIONS 
 

In conclusion, a high rates of aborted women have antibodies against 

rubella virus, and our results conclude that, the ELISA technique is standard 

technique and have high sensitivity and specificity for detection of anti-

rubella antibodies. ICT technique more rapid, yield titer in short time but less 

sensitivity and specificity compared with ELISA technique 

The study recommend screening women of childbearing age for 

antibodies against rubella virus, and use ICT in screening of rubella virus but 

not use it in confirm diagnosis of infection, as well as to use ELISA 

technique in confirm the infection with rubella virus. 

 

REFERENCES 
 

1. Tian, L.; Shen H.; Lu, Q.; Norman, R.J. & Wang, J.( 2007). Insulin 

resistance increases the risk ofspontaneous abortion after assisted 

reproduction technology treatment. J. Clin. Endocrinol Metab. 92(4):1430-

1433.  

2. Glueck, C.J.; Wang, P.; Goldenberg, N.& Sieve-Smith, L.(2002). Pregnancy 

outcomes among women with polycystic ovary syndrome treated with 

metformin. Hum Reprod. 17(11):2858-2864.  

3. Eisenhardt, S.; Schwarzmann, N.; Henschel, V.; Germeyer, A.; vonWolff, 

M.& Hamann, A. (2005). Early effects of metformin in women with 

polycystic ovary syndrome: a prospective randomized, double-blind, 

placebo-controlled trial. J. Clin. Endocrinol. Metab. 91(3):946-952.  

4. Žaneta, K.; Gražina, D. & Zita, K.( 2004). Serum le ptin levels in pregnant 

women and umbilical cord: relationship to mother and neonate 

anthropometry. ACTA. Medica. Lituania. 11(3):26-30.  

5. Kim, K.H.; Kim, Y.J.; Lee, S.; Oh, S.W.; Lee, K.& Park, Y. (2008). 

Evaluation of plasma leptin levels and BMI as predictor of postpartum 

weight retention. Indian. J. Med. Res. 128(5):595-600.  

6. Alexe, D.M.; Syridou, G.& Petridou, E.T.(2006). Determinants of early life 

leptin levels and later life degenerative outcomes. Clin. Med. Res. 4(4):326-

335.  

7. Masayo, Y.; Toshiya, M.& Takeshi, I.(2003). Serum Leptin Levels in 

https://jutq.utq.edu.iq/index.php/main


University of Thi-Qar Journal Vol.12 No.4 DEC 2017 
Web Site: https://jutq.utq.edu.iq/index.php/main  

  Email: journal@jutq.utq.edu.iq 

52 
 

Women throughout Life; Relationship to Body Mass Index and Serum 

Estradiol Levels. Japaneas journal of reproductive endocrinology. 8: 55-60.  

8. Sagawa, N.; Yura, S.; Itoh, H.; Mise, H.; Kakui, K.& Korita,D.(2002). Role 

of leptin in pregnancy-A Review. Placenta. 17(3):110-138.  

9. Loss, R. P. (2010).American Society for Reproductive Medicine. 

http://www.asrm. org/Literature/mainlit.html.  

10. Practice Committee of the American Society for Reproductive 

Medicine.(2008). Definitions of infertility and recurrent pregnancy loss. 

Fertil Steril.89(6):1603.  

11. Grattan, D.R; Ladyman, S. R. & Augustine, R. A. (2007).Hormonal 

induction of leptin resistance during pregnancy. Physiol. Behav.91 (4):366-

374.  

12. De Mouzon Sylvie, H.; Jacques, L. & Patrick, C.(2006). The known and 

unknown of leptin in pregnancy. 194(6), pp. 1537-1545.  

13. Yamada, M.; Matsuzaki, T.; Iwasa, T.; Shimizu, F. Tanaka, N.& Ogata, R. 

(2003).Serum Leptin levels in women throughout life; Relationship to body 

mass index and serum estradiol levels. Japan Society of Reproductive 

Endocrinology.8:55-60.  

14. Cowan, M. K. & Talaro, K. P. (2006).Microbiology A systems Approach. 

Mc Graw- Hill Science , 3edtion.US.  

15. Sangeetha, S. ;Seema, P. & Damayanthi, M. (2012). Enzyme Linked Immuno 

Sorbent Assay and Immuno Chromatography in the Evaluation of Anti-

Rubella Antibodies. The Internet Journal of Microbiology. Volume 10. N.1.  

16. Tortora, G.J.; Funke, B. R. & Case, C. L. (2002). Microbiology An 

introduction, 8th ed. U.S.A., p: 604-605.  

17. Hermann, K.L. (1995). Available Rubella serologic tests. Reviews of 

infectious diseases. Vol.7, supplement 1, March-April, Pp 108-122.  

 

18. World Health Organization. (2007). Manual for the Laboratory diagnosis of 

measles and rubella virus infection. Second edition. CH-1211 Geneva 27, 

Switzerland.  

19. De santis, M.; Cavalier, A. F.; Straface, G. and Caruso, A. (2006). Rubella 

infection in pregnancy. Reprod. Toxicol., 21(4):390-8.  

20. Cunningham, F. G.; Me Donalds, P.C.& Gant, N.F. (1997). Williams’s 

obstetrics, 20th ed. Stamford, Connecticut: Appleton and Lange.  

21. Lalkhen, A. and Mc Cluskey, A. (2008). Clinical tests: sensitivity and 

https://jutq.utq.edu.iq/index.php/main


University of Thi-Qar Journal Vol.12 No.4 DEC 2017 
Web Site: https://jutq.utq.edu.iq/index.php/main  

  Email: journal@jutq.utq.edu.iq 

53 
 

specificity. The Broad of management and trustees of the British Journal of 

Anaesthesia. V8, N6, Pp: 221.  

22. Chibssa, T.R.(2006).Participatory appraisal and seroprevalence study of foot 

and mouth disease in South Ethiopia; University of Addis Ababa, Pp1-85.  

23. Field, R.; David, W.T. H. & Anthony, l. (1988). Cunningham. Evaluation of 

Rubella Immune Status by Three Commercial Enzyme linked 

Immunosorbent Assays. Journal of Clinical Microbiology, Pp:990-94.  

24. Mu Ying, Wang Ran.( 2010). IgG Antibody detection of Rubella Virus in the 

Rubella Epidemiological Investigation. Occupation and health; 8.  

25. Terada, K.; Nizuma T.; Ogitam, S.& Kataoka, N.(2002). Practicability and 

reliability of a new rapid detection kit for rubella antibody. Pub med. 76(5): 

369-72.  

 

في الكشف عن الأجسام المضادة لفيروس الحصبة  ICTو ELISA استخدام تقنيتي 

 الألمانية عند النساء المجهضات في مدينة الناصرية ، محافظة ذي قار ، العراق

 احمد ناصر فياض                                        انتظار نعيم عبد        

     جامعة ذي قار –كلية العلوم –قسم التحليلات المرضية                    

 

 الخلاصة

 
عينة مصل من مستشفى بنت الهدى في مدينة الناصرية، محافظة ذي قار،  200تم جمع         

العراق. وقد جمعت هذه العينات من النساء اللواتي تعرضن للإجهاض في مختلف الأعمار والحالات 

 Immunoوتقنية ELISA       للكشف عن فيروس الحصبة الألمانية عن طريق تقنية 

chromatography (ICT) . 

 

، ELISAباستخدام فحص IGg٪( من عينات المصل كانت إيجابية لـ81) 162وجدت الدراسة        

وأعطت جميع عينات المصل نتائج  ،IGgباستخدام فحص ICT لـ٪( كانت إيجابية 52.5) 105و 

 .باستخدام التقنيتين  anti- rubella virus IgMسلبية لـ  

 

٪( للأجسام المضادة لفيروس الحصبة الألمانية 97.95دل )أعلى مع ELISAأظهرت نتائج تقنية      

( سنة ولم تلاحظ فروق معنوية في معدل الإصابة بالنسبة 30-21في المجموعة العمرية الثانية )

 (.P >0.05 :للفئات العمرية )قيمة

 

٪( الأجسام المضادة لفيروس الحصبة 85.71، لوحظ ارتفاع معدل )ICTباستخدام تقنية        

 :Pلمانية في المجموعة الثانية من الأعمار، مع وجود أهمية معنوية  بين الفئات العمرية ) قيمة الأ

٪( من الأجسام المضادة لفيروس الحصبة الألمانية قد 96(. وفقا للحالات، كان أعلى معدل )0.05>
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ذات  ، ولا توجد فروقELISAظهر في حالات  النزيف في الحمل المبكر التي لوحظت مع تقنية 

٪ من حالات الموت الجنيني 90.9(، بينما P >0.05:دلالة إحصائية بين مجموعات الحالات ) قيمة 

، مع وجود فروق ذات ICTقد ظهر موجبا للأجسام المضادة لفيروس الحصبة الألمانية باستخدام 

 (.P< :0.01دلالة إحصائية بين الحالات الموجبة مصليا ضد فيروس الحصبة الألمانية )قيمة 

، في حين ELISA٪ على التوالي مع اختبار 61٪ و 95سجل تحليل الحساسية والخصوصية       

٪ على التوالي، وظهر 57٪ و 85، إذ سجلت ICTمع اختبار  الحساسية والخصوصية اقل قيمكانت 

 ( بين الاختبارين.P < :0.05التحليل الإحصائي وجود فروق ذات دلالة إحصائية )قيمة
  

 : الحصبة الألمانية، الاليزا, الكروماتوكرافي المناعيالمفتاحيةالكلمات 
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