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Abstract: 
Viruses have long been suspected to contribute to the onset of T1D; Rubella virus is a 

non-segmented, single-stranded RNA enveloped virus that belongs to the togavirus 

family. It has been implicated in T1D, as patients with congenital syndrome (CRS) 

had a higher incidence of T1D than the general population. It is objected that to 

evaluate the sero-prevalence of anti-rubella IgG antibodies in type 1DM patients 

compared to non-diabetic children.A total number of 45 diabetic type 1 patients and 

45 as control were enrolled in the study. Male to female ratio was 1: 1 among the two 

groups. Age range between 6 -18 years with a mean of 12,6  ±3.1 for the  patients and  

the  range was 9 -18  for the control with a mean 16.5 ± 2.4 The majority of the 

participants were from Bahri locality. All the participants declared  no history of 

rubella infection or vaccination against rubella taken  The result obtained in this study 

was that more than 75% of the study groups showed IgG antibodies seropositivity   

and insignificant correlation (p= 0.525) was found when comparing the diabetic 

patients with the control. 
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1. Introduction 

Viruses have long been suspected to contribute to the onset of Diabetes mellitus 

type 1 (T1DM) which is chronic metabolic disorder characterized by disturbance in 

glucose metabolism insulin defect in secretion and prolonged exposure of the cells 

and tissues to hyperglycemia [1]. There are more than 14 viruses that are believed to 

induce or trigger T1DM [2,3].  The common viruses that induce T1DM include; 

rubella, CSV-B, Cytomegalo virus (CMV), adenovirus and mumps (American 

Diabetes Association, 2010). Rubella virus is a non- segmented, single-stranded RNA 

enveloped virus that belongs to   the togavirus family. It has been implicated in T1D, 

as patients with congenital syndrome (CRS) had a higher incidence of T1D than the 

general population, with approximately 10-20% developing diabetes between the ages 

of 5-20 years [4]. 

1.1. Rubella Virus (RV) 
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Rubella is an ssRNA-enveloped virus and member of the Togavirus family. Also 

known as German measles or three-day measles [5] is a disease caused by the rubella 

virus. The name "rubella" was derived from Latin, meaning little red. Rubella is also 

known as German measles because the disease was first described by German 

physicians in the mid-eighteenth century. Children recover more quickly than adults. 

Infection of the mother by rubella virus during pregnancy can be serious; if the 

mother is infected within the first 20 weeks of pregnancy, the child may be born with 

congenital rubella syndrome (CRS), which entails a range of serious incurable 

illnesses. Miscarriage occurs in up to 20% of cases [6]. Rubella and congenital rubella 

syndrome (CRS) are caused by rubella virus. Rubella infection usually presents as 

low-grade fever accompanied by skin rash, conjunctivitis, sore throat, headache, 

myalgia, anorexia, nausea, tender lymphadenopathy, and soft palate petechiae Joint 

involvement is a common manifestation of rubella. Arthritis or arthralgias occurs in 

up to 50% of adult females, developing soon after the onset of the rash. 

Transplacental transmission of RV to the fetus during organogenesis leads to severe 

congenital malformations collectively referred to as CRS. These include sensorineural 

hearing loss, ocular abnormalities, congenital heart disease, and central nervous 

system abnormalities [7]. Moreover manifestations of congenital infection by the 

rubella virus may be transient with spontaneous regression, including neonatal 

thrombocytopenic purpura, hemolytic anemia, and hepatitis; permanent: deafness, 

congenital heart disease, cataract, glaucoma, pigmentary retinopathy, and mental 

retardation; and tardive: diabetes mellitus, hypo- and hyperthyroidism, and 

panencephalitis [8] 

1.2. Diagnosis of Rubella 

Many rash illnesses can mimic rubella infection, and as many as 50% of rubella 

infections may be subclinical. The only reliable evidence of acute rubella infection is 

a positive viral culture for rubella or detection of rubella virus by polymerase chain 

reaction, the presence of rubella-specific IgM antibody, or demonstration of a 

significant rise in IgG antibody from paired acute- and convalescent-phase sera. 

The diagnosis of infection is serologic and is based on the presence of specific IgG 

and IgM antibodies. Acute rubella infection can be serologically confirmed by a 

significant rise in rubella antibody titer in acute- and convalescent-phase serum 

specimens or by the presence of serum rubella IgM. Serum should be collected as 

early as possible (within 7-10 days) after onset of illness, and again 14-21 days 

(minimum of 7) days later [9]. Detection of rubella IgM or IgG antibodies in an 

approved or certified laboratory except if the case has received a rubella-containing 

vaccine eight days to eight weeks before sample collection and there has been no 

evidence of rubella transmission in the community and no history of travel. However, 

the infant less than 6 months, detection of rubella IgM reactivity is diagnosed, and 

children over 6 months of age IgG antibody detection is definitely an infected child 

[10]. Presence of rubella IgM antibody meaning the infection is current or recent, and 

IgG antibody meaning that vaccination or a post infection [11]. 

1.3. Complications and Prevention of Rubella 

It can cause the following problems in babies:  cataracts (cloudy patches in the lens 

of the eye) and other eye defects,  deafness,   congenital heart disease,a small head 

compared with the rest of the body, as the brain is not fully developed, a slower than 

normal growth rate in the womb, damage to the brain, liver, lungs or bone marrow,  
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type 1 diabetes , overactive thyroid or underactive thyroid , swelling inside the brain 

which causes a loss of mental and movement functions and hearing problems [12]. 

Rubella infections are prevented by active immunisation programs using live, 

disabled virus vaccines. Two live attenuated virus vaccines, RA 27/3 and Cendehill 

strains were effective in the prevention of disease. The vaccine is now usually given 

as part of the MMR vaccine. The WHO recommends the first dose is given at 12 to 18 

months of age with a second dose at 36 months. Pregnant women are usually tested 

for immunity to rubella early on. Women found to be susceptible are not vaccinated 

until after the baby is born because the vaccine contains live virus [13]. The 

congenital rubella syndrome (CRS) has now been eliminated by routine vaccination of 

prepubertal girls in most parts of the world, but it retains its interest as a possible 

model of   virus-induced type 1 diabetes [14]. 

1.4. Causes of DT1 

The cause of type 1 diabetes is unknown [10]. A number of explanatory theories 

have been put forward, and the cause may be one or more of the following: genetic 

susceptibility, a diabetogenic trigger, and/or exposure to an antigen [15]. Rubella is an 

ssRNA-enveloped virus and member of the Togavirus family. Also known as German 

measles or three-day measles [5] is a disease caused by the rubella virus. The name 

"rubella" was derived from Latin, meaning little red. Rubella is also known as 

German measles because the disease was first described by German physicians in the 

mid-eighteenth century. Children recover more quickly than adults. Infection of the 

mother by rubella virus during pregnancy can be serious; if the mother is infected 

within the first 20 weeks of pregnancy, the child may be born with congenital rubella 

syndrome (CRS), which entails a range of serious incurable illnesses. Miscarriage 

occurs in up to 20% of cases [6]. Rubella and congenital rubella syndrome (CRS) are 

caused by rubella virus. Rubella infection usually presents as low-grade fever 

accompanied by skin rash, conjunctivitis, sore throat, headache, myalgia, anorexia, 

nausea, tender lymphadenopathy, and soft palate petechiae Joint involvement is a 

common manifestation of rubella. Arthritis or arthralgias occurs in up to 50% of adult 

females, developing soon after the onset of the rash. Transplacental transmission of 

RV to the fetus during organogenesis leads to severe congenital malformations 

collectively referred to as CRS. These include sensorineural hearing loss, ocular 

abnormalities, congenital heart disease, and central nervous system abnormalities [7]. 

Moreover manifestations of congenital infection by the rubella virus may be transient 

with spontaneous regression, including neonatal thrombocytopenic purpura, hemolytic 

anemia, and hepatitis; permanent: deafness, congenital heart disease, cataract, 

glaucoma, pigmentary retinopathy, and mental retardation; and tardive: diabetes 

mellitus, hypo- and hyperthyroidism, and panencephalitis [8].Many rash illnesses can 

mimic rubella infection, and as many as 50% of rubella infections may be subclinical. 

The only reliable evidence of acute rubella infection is a positive viral culture for 

rubella or detection of rubella virus by polymerase chain reaction, the presence of 

rubella-specific IgM antibody, or demonstration of a significant rise in IgG antibody 

from paired acute- and convalescent-phase sera.The diagnosis of infection is serologic 

and is based on the presence of specific IgG and IgM antibodies. Acute rubella 

infection can be serologically confirmed by a significant rise in rubella antibody titer 

in acute- and convalescent-phase serum specimens or by the presence of serum 

rubella IgM. Serum should be collected as early as possible (within 7–10 days) after 

onset of illness, and again 14–21 days (minimum of 7) days later [9]. Detection of 
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rubella IgM or IgG antibodies in an approved or certified laboratory except if the case 

has received a rubella-containing vaccine eight days to eight weeks before sample 

collection and there has been no evidence of rubella transmission in the community 

and no history of travel. However, the infant less than 6 months, detection of rubella 

IgM reactivity is diagnosed, and children over 6 months of age IgG antibody detection 

is definitely an infected child [10]. Presence of rubella IgM antibody meaning the 

infection is current or recent, and IgG antibody meaning that vaccination or a post 

infection [11].The cause of type 1 diabetes is unknown [10]. A number of explanatory 

theories have been put forward, and the cause may be one or more of the following: 

genetic susceptibility, a diabetogenic trigger, and/or exposure to an antigen [15]. 

1.4.1. Genetic Factors 

Type 1 diabetes is a disease that involves many genes. Depending on locus or 

combination of loci, they can be dominant, recessive, or somewhere in between. The 

strongest gene, IDDM1, is located in the MHC Class II region on chromosome 6, at 

staining region 6p21 [16]. The risk of a child developing type 1 diabetes is about 5% 

if the father has it, about 8% if a sibling has it, about 3% if the mother has type 1 

diabetes [17]. 

1.4.2. Non genetic factors for DT1 

i. Environmental Factors 

Environmental factors can influence expression of type 1. in addition to genetic 

factors, can influence the disease's prevalence [18].  Environmental influence include 

the presence of a 10-fold difference in occurrence among Caucasians living in 

different areas of Europe, and that people tend to acquire the rate of disease of their 

particular destination country [15]. 

ii. Virus Infection 

One theory proposes that type 1 diabetes is a virus-triggered autoimmune response 

in which the immune system attacks virus-infected cells along with the beta cells in 

the pancreas [19].  The Coxsackie virus family or rubella is implicated, although the 

evidence is inconclusive. This vulnerability is not shared by everyone, for not 

everyone infected by the suspected virus develops type 1 diabetes. This has suggested 

presence of a genetic vulnerability [20] and there is indeed an observed inherited 

tendency to develop type 1. It has been traced to particular HLA genotypes, though 

the connection between them and the triggering of an autoimmune reaction remains 

poorly understood. 

iii. Chemicals and Drugs  

Some chemicals and drugs selectively destroy pancreatic cells. Pyrinuron (Vacor, 

N-3-pyridylmethyl-N'-p-nitrophenyl urea), a rodenticid, selectively destroys 

pancreatic beta cells, resulting in type 1 diabetes after accidental or intentional 

ingestion. Zanosar is the trade name for streptozotocin, an antibiotic and 

antineoplastic agent used in chemotherapy for pancreatic cancer; it kills beta cells, 

resulting in loss of insulin production. Other pancreatic problems, including trauma, 

pancreatitis or tumors (either malignant or benign), can also lead to loss of insulin 

production [21]. 

1.5. Viral infections as Potential Triggers of Type 1 Diabetes 
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Virus infections and autoimmune disease have long been linked. These infections 

often precede the occurrence of inflammation in the target organ. Viral infections may 

promote autoimmunity via several different and sometimes combined mechanisms. 

These mechanisms include: direct cytolysis of virus-infected cells; induction of 

autoimmune responses to "altered self-antigens"; molecular mimicry resulting in the 

activation of autoreactive T and/or B cells by viral antigens; and bystander activation 

of autoreactive T cells that may be driven by viral superantigens. In addition, viruses 

may induce disturbances of the finely tuned balance between T regulatory cells (Tregs) 

and autoreactive T cells in favor of the autoreactivity, either by specific infection or 

destruction of Treg or by expansion of autoreactive T cells, and viruses may lead to 

the activation of innate immunity by triggering toll-like receptors. It could well be that 

multiple mechanisms need to act in concert to result in disease onset. Additional 

mechanisms often used to explain the association of autoimmunity and virus infection 

are molecular mimicry, bystander activation (with or without epitope spreading), and 

viral persistance. These mechanisms have been used separately or in various 

combinations to account for the immunopathology observed at the site of infection 

and/or sites of autoimmune disease, such as the brain, heart, and pancreas. These 

mechanisms are discussed in the context of multiple sclerosis, myocarditis, and 

diabetes, three immune-medicated diseases often linked with virus infections. 

Molecular mimicry represents a shared immunologic epitope with a microbe and the 

host .Virus infections lead to significant activation of APCs such as dendritic cells. 

These activated APCs could potentially activate preprimed autoreactive T cells, which 

can then initiate autoimmune disease (bystander activation of autoreactive immune T 

cells). Persistent viral infections can lead to immune-mediated injury due to the 

constant presence of viral antigen driving the immune response [22]. 

1.6. Rubella Virus and T1D 

T1DM (formerly insulin-dependent diabetes or juvenile diabetes) is a form of 

diabetes mellitus that results from the autoimmune destruction of the insulin-

producing beta cells in the pancreas [23]. T1DM and thyroid abnormalities may 

develop in the first and second decades of life and represent the most well-known 

association of rubella with autoimmune diseases. Genetic studies demonstrated that 

patients with CRS who developed T1DM had a significant increase in HLA-DR3 and 

decreased HLA-DR2 haplotype, which are characteristic of autoimmunity. In addition, 

autoantibodies against insulin and islet cells and T-cell abnormalities have been 

demonstrated in CRS subjects who developed T1DM. Viruses may trigger beta cell-

specific autoimmunity leading to diabetes with or without direct infection of the beta 

cells [24]. Moreover, viruses may directly infect and destroy insulin-producing 

pancreatic beta cells, resulting in clinical T1D.  The subsequent lack of insulin leads 

to increased blood and urine glucose. The cause of diabetes mellitus type 1 is 

unknown. Type 1 diabetes can be distinguished from type 2 by autoantibody testing 

[10]. According to findings of Ramondetti and colleagues shown that, mumps and 

rubella viral infections are associated with the onset of Type 1 diabetes. The statistical 

significance observed after exclusion of the Sardinian data suggests that other 

environmental factors may operate over populations with different genetic 

susceptibility [25].It has been reported for an increased prevalence of T1D in patients 

with congenital rubella In patients with congenital rubella syndrome, the frequencies 

of the HLA antigens DR2 and DR3 are decreased in nondiabetic subjects, whereas 

these frequencies are increased in rubella-positive patients that also developed T1D. 

These data indicate that if rubella is indeed involved in the pathogenesis of T1D, this 
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is restricted to those infected subjects that have the genetic susceptibility to develop 

T1D. It has been shown that the percentage of subjects with antibodies against islet 

cells is increased in patients with congenital rubella syndrome compared with 

noninfected subjects. However, a more recent study by Viskari et al. in2003 was not 

able to demonstrate such a correlation between congenital rubella syndrome and the 

development of autoantibodies against islet antigens [26]. These data led the authors 

to conclude that diabetes development in subjects with congenital rubella syndrome 

may not be immune-mediated. 

1.7. The role of Rubella Infection in the Development of T1D 

Although genetic susceptibility appears to be a prerequisite, studies on the risk of 

developing T1D using identical twins have shown that the concordance rate for the 

disease approaches only 40%. Suggesting that environmental factors such as viruses, 

diet, and beta cell toxins may be involved in the initiation and/or progression of beta 

cell destruction leading to T1D.One theory proposes that type 1 diabetes is a virus-

triggered autoimmune response in which the immune system attacks virus-infected 

cells along with the beta cells in the pancreas [19]. The Coxsackie virus family or 

rubella is implicated, although the evidence is inconclusive [20]. Islet cell and anti-

insulin antibodies were found in 50-80% of diabetic patients with CRS, whereas these 

antibodies were present in about 20% of non-diabetic patients with CRS suggesting an 

underlying autoimmune disorder. Epidemiological studies have shown the presence of 

virus specific IgM antibodies in recent-onset T1D patients. An increased prevalence 

of Type 1 (insulin-dependent) diabetes has been reported in patients with congenital 

rubella. Rubella virus multiplies in the pancreas, and we have hypothesized that 

studies of children with congenital rubella would be of great importance in following 

the development of Type 1 diabetes in a defined, susceptible population [27]. 

An increased incidence of insulin-dependent diabetes mellitus (IDDM) has been 

reported in patients with congenital rubella syndrome (CRS). Thus, studies of children 

with CRS would be of great importance in following the development of IDDM in a 

susceptible population [28]. 

In 1967, fifty young adults with congenital rubella were reviewed. Diabetes mellitus 

was detected in one of the fifty patients. Subsequently four other patients with 

congenital rubella and diabetes mellitus were found from other sources. The original 

group of fifty young adults was then reassessed, with special attention to the detection 

of diabetes mellitus. Of forty-four patients available for review, five (including the 

original patient) had diabetic glucose-tolerance tests, and a further four had slight 

abnormalities in glucose tolerance together with abnormal insulin responses 

suggestive of latent diabetes mellitus. The combined incidence of diabetes and latent 

diabetes in this group of patients was nine out of forty-four (20%). These findings 

suggest a causative relationship between congenital rubella infection and diabetes 

mellitus [29].Persons with the congenital rubella syndrome, characterized by the well-

recognized abnormalities of the otologic, ocular, cardiac, and neurologic systems, also 

have an increased risk of developing endocrine disorders. Comprehensive medical 

studies of 201 rubella-deafened students from three residential schools for the deaf 

revealed that 20% had either diabetes or other significant abnormalities of glucose 

metabolism [30]. 

Two infants with congenital rubella associated with diabetes mellitus were born six 

months apart in the same geographical area. Both mothers had contracted rubella 
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during their sixth week of pregnancy. Both infants had subnormal birth weights and 

developed the classical congenital rubella defects. They represent the earliest reported 

onset of diabetes in association with rubella. It is notable that one of the patients did 

not have a family history of diabetes, thereby engendering the inference that 

congenital rubella can effect pancreatic development resulting in diabetes without 

genetic predisposition. One can postulate that rubella causes a reduction in the number 

of beta cells in the pancreas, thus inhibiting the production of insulin [31].Type 1 

diabetes (T1D) results from the destruction of pancreatic beta cells. Genetic factors 

are believed to be a major component for the development of T1D, but the 

concordance rate for the development of diabetes in identical twins is only about 40%, 

suggesting that nongenetic factors play an important role in the expression of the 

disease. Viruses are one environmental factor that is implicated in the pathogenesis of 

T1D. To date, 14 different viruses have been reported to be associated with the 

development of T1D in humans and animal models. Viruses may be involved in the 

pathogenesis of T1D in at least two distinct ways: by inducing beta cell-specific 

autoimmunity, with or without infection of the beta cells, [e.g. Kilham rat virus 

(KRV)] and by cytolytic infection and destruction of the beta cells (e.g. 

encephalomyocarditis virus in mice). With respect to virus-mediated autoimmunity, 

retrovirus, reovirus, KRV, bovine viral diarrhoea-mucosal disease virus, mumps virus, 

rubella virus, cytomegalovirus and Epstein-Barr virus (EBV) are discussed [32]. 

1.8. Rationale 

D.M is a chronic disease which has become more common nowadays. Both Clinical 

and experimental studies revealed that different viruses can modulate the expression 

of diabetes via various mechanisms between viral infections and T1D are still lacking. 

Several studies confirmed the growing rate of Type 1 diabetes mellitus in childhood 

coinciding with increasing diagnosis of viral infections and Rubella viral infection 

was associated with the onset of Type 1 diabetes. The best evidence of viral 

involvement in the pathogenesis of type 1 diabetes comes from animal studies and 

from the detection of viral sequences in the circulation of people with recently 

diagnosed diabetes, or in the islets of patients that died from acute T1D. The 

prevalence rate of it over the world for adults age 20 and older in 2012 was 12.3% 

compared to 11.3 % in 2010 [33].In Sudan, Federal   Ministry of Health data reported 

diabetes mellitus was found to be one of the ten leading diseases of hospital admission 

with increased prevalence rate in Sudan in the recent 5 years. However, no studies 

confirmed the growing rate of Type 1 diabetes mellitus in childhood coinciding with 

increasing diagnosis of viral infections and few data correlating if Rubella virus 

infection is associated with the onset of Type 1 diabetes in Sudanese diabetic children. 

1.9. Objective 

To evaluate the sero-prevalence of anti-rubella IgG antibodies in type 1DM patients 

compared to non-diabetic children. 

2. Materials and Methods 

2.1. Study Design 

This was a cross-sectional case control study conducted in Ahmed Gasim Hospital 

and Jabir Abualiz Specialis Diabetes Center, Khartoum state during October 2014 - 

January 2015. Demographic data were collected in a data collection sheet including 
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age, residence, history of family infection with diabetes and history of rubella 

infection or vaccine from consented participants. Verbal consent was taken from 

parent/ guard of child. 

2.2. Samples Collection and Laboratory Analysis 

One method was used for sample collection which is venous blood to prepare the 

serum and plasma. There was no special preparation for the patient before sample 

collection such as fasting or any other precautions. A volume of 3-5 ml blood in plain 

container or EDTA anticoagulant container was collected with drawn using a 5 ml 

sterile disposable syringe. 

Laboratory analysis was done on refrigerated sera or plasma.  Rubella IgG ELISA 

Kit was used. Qualitative \ semi-quantitative assay for anti-Rubella IgG antibodies. 

All samples were thawed and well mixed before analysis. Diluted samples (1:100) 

were incubated for 20 minutes to allow specific antibodies to Rubella to bind to the 

antigen coated wells. After washing away unbound antibodies and other sample 

constituent, Rubella specific IgG was detected used rabbit anti human IgG conjugated 

to horseradish peroxidase. After 20 minutes incubation, unbound conjugate was 

removed by washing, and TMB enzyme substrate was added for 10 minutes. A blue 

colour developed when antibodies to Rubella were presented. Addition of stop 

solution gave a yellow colour and optical densities were measured by microplate 

reader. Results were taken and saved until statistically analyzed. 

2.3. Quality Control 

The kit has negative, positive and three standers with different concentrations 15, 

25 and 100 U\ml  

2.4. Data Processing and Analysis 

Data were processed using of SPSS (Statistical Package for Social Sciences) 

computer program and were presented by tables and figures. Any result with a p value 

< 0.5 was considered significant.  

Results and Discussion  

3.1. Characteristics of the Study Group 

A total number of 45 diabetic type 1 patients and 45 as control were enrolled in the 

study.  Male to female ratio was 1:1 among the two groups. Age range between 6 -18 

years with a mean of 12,6  ±3.1   for the  patients and  the  range was 9 -18 for the 

control  with a mean 16.5 ± 2.4 The majority of the participants were from Bahri 

locality.  All the participants declared no history of rubella infection or vaccination 

against rubella taken (Table 1). 

Table 1. Characteristics of the study patients. 

Variable Patients N (%) Control N (%) 

Mean age ( SD) years 12.62  (3.14) 16.58  (2.42) 

Sex 

Male 

Female 

 

23        51.1% 

22        48.9% 

 

22       48.9% 

23       51.1% 
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Residence 

Khartoum  locality 

Omdurman 

Bahri 

 

14        31.1% 

14        31.1% 

17        37.8% 

 

8          17.8% 

12        26.7% 

25        55.6% 

With Diabetic family history 

With no  family history 

29        64.4% 

16        35.6% 

32        71.1% 

13        28.9% 

With history of rubella infection or 

vaccination 
0 0 

3.2. Rubella Infection Among the Study Group 

More than 75% of the study groups showed IgG antibodies seropositivity and 

insignificant correlation (p= 0.525) was found when comparing the diabetic patients 

with the control as shown in Table 2. 

Table 2. Sero-prevalence of rubella infection. 

 

Control Patient 

Frequency Percent Frequency Percent 

Negative 10 22.2 11 24.4 

Positive 35 77.8 34 75.6 

Total 45 100 45 100 

The mean anti- rubella IgG antibodies was nearly similar between the diabetic 

patients and the control group with insignificant difference (Table 3). 

Table 3. The mean IgG titer between the diabetic patients and the control group. 

 Mean Std. Deviation P value 

Control 2.887302 0.5540682 0.525 

patient 2.811578 0.5713594  

Rubella is an ssRNA-enveloped virus and member of the Togavirus family. Also 

known as German measles or three-day measles is a disease caused by the rubella 

virus. It can cause many complications and problems include diabetes mellitus type 1. 

The results of the present study search for to document the prevalence of antibodies 

against rubella virus in diabetic Sudanese children. Ninety children were included in 

this study 45 (50%) were presented the study group (diabetic children) and 45 (50%)   

health children as control group. The present study reported a prevalence of IgG anti-

rubella of 75.6 % among the diabetic children which is considerable high and in 

agreement with study ofAltman et al., 2012 high prevalence of IgG antibodies against 

rubella was detected among patients with autoimmune diabetes mellitus (89.9%) and 

among the controls (95.9%) [7]. 

Ramondetti et al, 2012, correlated   between Type 1 diabetes incidence and rubella 

which was depended on the evaluation of the relationship between new cases of Type 

1 diabetes and those of measles, mumps and rubella in 1996-2001, by analysis data of 

newly-diagnosed Type 1 diabetes children without detection of antibody of diabetes 

or viruses [25]. While,  Ginsberg-Fellner and colleagues  in 1984,  performed their 

study on two hundred and forty-one children with congenital rubella (mean age 17.4 

+/- 0.3 years; 65% black and Hispanic, 30 of whom already have diabetes and 17 of 

whom have border line glucose tolerance. In these latter two groups, HLA-DR3 is 

significantly increased and HLA-DR2 significantly decreased. Pancreatic islet cell 

cytotoxic surface antibodies are found in 20% of the total congenital rubella 

population, including in more than 50% in the time period before they develop 

diabetes and are not related to any specific HLA type.  The data demonstrate that 
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Type 1 diabetes developing in congenital rubella patients has the genetic and 

immunological features of classical Type 1 diabetes [27].  

  

Figure 1. Gender distribution among the study 

group. 

Figure 2. Distribution of participant according 

to residence. 

  

Figure 3. Family history of diabetic disease. Figure 4. History of rubella infection or 

vaccination. 

  

Figure 5. Sero-prevalence of rubella infection. Figure 6. Mean titer between patients and 

control group. 

Also in the study of Kawasaki et al, 2000 and Greenbaum et al,1997 , The 

predictive value of islet cell surface antibodies (ICSA) and IAA measured by ELISA, 

which were reported to be frequent in patients with CRS in two previous studies, was 

later shown to be poor [34]. Moreover two studies by   Rabinowe et al ,1986 and  

Clarke et al, 1984, analysing islet cell antibodies (ICA), all CRS patients were 

observed to be ICA-negative [35,36]. 
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Unexpectedly no significant difference was found in the present study in sero-

prevalence of anti-rubella IgG between the patients and the control, although all the 

participants declared no previous rubella infection or anti rubella vaccination. This 

unusual finding could be explained by their exposure to the infection without 

symptoms or obtaining a combined vaccine that contains rubella vaccine.   

Altobelli et al, 2003 reported the risk of diabetes for children exposed to only one 

infection (morbilli, parotitis, rubella, pertussis or varicella) is not statistically 

significant [37]. Moreover, Viskari et al, 2003  observations support the idea that 

diabetes may not be immune-mediated in patients with congenital rubella syndrome 

and reported that 37 subjects affected by or exposed to rubella during fetal life (mean 

age 12.5 years). One patient had diabetes and four patients had clinical 

hypothyroidism at the time of the examination. These results provide no evidence of 

an increased frequency of markers for humoral β-cell autoimmunity in patients with 

CRS suggesting that diabetes in CRS may be caused by other than autoimmune 

mechanisms [26].  

Hiltunen et al, 1999 suggest that immunization by vaccines can influence the 

pathogenesis of type I (insulin-dependent) diabetes mellitus [38]. Also Vial and 

Descotes, 2004 suggest that a potential link between vaccines and autoimmune 

diseases cannot be definitely ruled out and should be carefully explored during the 

development of new candidate vaccines [39]. 

3. Conclusion 

In conclusion, In conclusion, IgG anti-rubella is prevalent among the Sudanese 

children. However, diabetes may not be immune-mediated in patients had a rubella 

infection. It showed statistical insignificant result that rubella infection isn’t a main 

reason of DT1 in children, this is in accordance with the fact that a considerable 

proportion of previously reported of rubella infection mean diabetic type 1. The age 

distribution and the presence of family history of diabetes and locations have, 

however, differed between studies impeding the interpretation of the results. 

Recommendation 

Introduction of new vaccine special for rubella virus only with screening research to 

limit the distribution of rubella. 

Further studies to validate our finding should be carried out on large number of 

samples and different status. 
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