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Introduction :

Rubella usually begins with malaise, low-grade fever, and a

morbilliform rash appearing same day. The rash starts on

the face, extends over the trunk and extremities, and rarely

last more than 3 days. Unless an epidemic occurs, the

disease is difficult to diagnose clinically, as the rash caused
1, 2

by other viruses (e.g.enteroviruses) . It can either cross

the placenta to cause

congenital infections to

f e t u s , a b o r t i o n ,

i n t r a u t e r i n e d e a t h ,

preterm labor or infect the

baby prenatally as it

passes through the birth

canal of the mother or in
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Abstract :.

Background : The gene order for the Rubella virus (RV) 40S RNA is 5' -p150-p90-C-E2-E1-3' and the complete nucleotide sequence of RV

has been determined for three strains. The RV core is surrounded by a host-derived lipid bilayer containing 5-6nm long spikes composed

of the E2 and E1 glycoproteins

Objective(s) : Molecular detection of Rubella virus glycoprotein after serum screening of 240 women attending Federal Medical Centre

Lokoja (FMC) via IgG and IgM ELISA.

Method : Cross-sectional study was carried out in Obstetrics and Gynecology clinic at FMC Lokoja. Serology for anti RV-IgG and IgM was

done for 240 blood samples after serum separation. Polymerase Chain Reaction (PCR) was done for rubella cDNA via RUB 2 & 7 and RUB

8 & 11 specific primers and this was sequenced using dye terminator cycle sequencing.

Result : 231(96.25%) of 240 and 4(1.7%) of 231 subjects were positive to Rubella IgG and IgM respectively after assay. PCR band result

had 320bp on 1kb DNA plus ladder of 0.9µg/lane and live blast of the 320 length sequence result revealed a Rubella membrane

glycoprotein E1 (Rubella_E1). All subjects that had blood transfusion were positive to Rub-IgG (p=0.566) while 3(1.6%) of 168(88.9%)

respondents with no blood transfusion were IgM positive (P= 0.537). 61(32.6%) of 67(35.8%) respondent who reported history of rash

were positive to Rub-IgG (p=0.057) and of 30(22.7%) that has had a miscarriage, 29(22.0%) was positive to Rub-IgG (p=0.731)

Conclusion : Rubella virus membrane glycoprotein E1, an important structural type 1 membrane protein in the entire pathogenesis of

rubella virus has been confirmed in this locality.

Keywords: Rubella, Parity, seroprevalence, IgM, IgG.
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postnatal life.

It's a non-arthropod-borne Togavirus and only member of

the genus Rubivirus. It's an enveloped ssRNA circular or

oval shaped virus of 60nm in diameter and nucleocapsid of

33nm symmetry thought to be icosahedral but virus

particle has a pleomorphic appearance. Rubella is a +ve 40S

RNA virus consisting of 3 structural proteins. The outer

membrane is a host derived lipid bilayer containing

specialized glycoproteins (E1: 58kDa and E2: 42-46kDa).

Rubella virus matures and buds off from infected cells

either at the plasma membrane or at the internal

membranes depending on the cell type. It proceeds to

enter adjacent uninfected cells by a membrane fusion

process in the endosome and this is directed by E1-E2

heterodimers. The heterodimer formation is crucial for the
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The method of dye termination technique was employed

using the quick start kit procedure according to Bechman

coulter dye terminator cycle sequencing. and This involves

the labeling of the chain terminator ddNTPs which permits

sequencing in a single reaction rather than four reactions

as in the labeled-primer method. Each of the four

dideoxynucleotide chain terminator was labeled with

fluorescent dyes emitting light at different wavelengths.

The resulting sequence was subjected to live blast at

National Center for Biotechnology Information (NCBI).

Table I : Rubella IgG & IgM status in relation to history of rash among respondents

Data entry and Analysis

Results were compiled and analyzed via use of Statistical

package for the Social Science (SPSS) version 17 software

package at statistical significance level of p<0.05.

Ethical consideration

The ethical clearance was granted by the Federal Medical

Center Ethical Review Committee. Informed consent was

obtained from subjects after careful explanation of the

study.

HISTORY OF RASH Total P values

NO YES

RUBELLA Igm NEGATIVE (%) 1(0.5) 4(2.1) 5(2.7) 0.057

POSITIVE (%) 118(63.1) 61(32.6) 179(95.7)

EQUIVOCAL (%) 1(0.5) 2(1.1) 3(1.6)

Total (%) 120(64.2) 67(35.8) 187(100.0)

RUBELLA Igm NEGATIVE (%) 116(63.7) 63(34.6) 179(98.4) 0.446

POSITIVE (%) 2(1.1) 0(0.0) 2(1.1)

EQUIVOCAL (%) 1(0.5) 0(0.0) 1(0.5)

Total (%) 119(65.4) 63(34.6) 182(100.0)
2

P< 0.05 is significantly different: X - chi square “(IgG) = 5.722 (IgM) = 1.615”

Total P values

NO YES

RUBELLA IgG NEGATIVE (%) 6(3.1) 0(0.0) 6(3.1) 0.566

POSITIVE (%) 165(84.6) 21(10.8) 186(95.4)

EQUIVOCAL (%) 3(1.5) 0(0.0) 3(1.5)

Total (%) 174(89.2) 21(10.8) 195(100.0)

RUBELLA IgM NEGATIVE (%) 165(87.3) 21(11.1) 186(98.4) 0.537

POSITIVE (%) 3(1.6) 0(0.0) 3(1.6)

Total (%) 168(88.9) 21(11.1) 189(100.0)
2

P< 0.05 is significantly different: X - chi square “(IgG) = 1.139 (IgM) = 0.381”

BLOOD TRANSFUSION (%)

Total P values

NO YES

RUBELLA IgG NEGATIVE (%) 4(3.0) 1(0.8) 5(3.8) 0.731

POSITIVE (%) 96(72.7) 29(22.0) 12594.7)

EQUIVOCAL (%) 2(1.5) 0(0.0) 2(1.5)

Total (%) 102(77.3) 30(22.7) 132100.0)

RUBELLA IgM NEGATIVE (%) 96(75.6) 29(22.8) 125(98.4) 0.438

POSITIVE (%) 2(1.6) 0(0.0) 2(1.6)

Total (%) 98(77.2) 29(22.8) 127(100.0)
2

P< 0.05 is significantly different: X - chi square “(IgG) = 0.625 (IgM) = 0.601”

HISTORY OF MISCARRIAGE (%)

Table II : Rubella IgG & IgM status in relation to history of blood transfusion among subjects 

Table III : Rubella IgG & IgM status in relation to history of miscarriage among respondents
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Table IV: Rubella virus glycoprotein sequence

Sequence result

gcacggacaactcgaggtccaggtcccgcccgaccccggggacctggttgagtacattatgaattaca

ccggcaatcagcagtcccggtggggcctcgggagcccgaattgccacggccccgattgggcctccccg

gtttgccaacgccattcccctgactgctcgcggcttgtgggggccacgccagagcgcccccggctgcgc

ctggtcgacgccgacgaccccctgctgcgcactgcccctggacccggcgaggtgtgggtcacgcctgtc

ataggctctcaggcgcgcaagtgcggactccacatacgcgctggac

Amplified product

320bp

400bp

300bp

200bp

100bp

-ve 1 2 3 4 5 6 7 8 9 M

320bp

Plate 1: Rubella virus expression under UV transilluminator.

(Expression of rubella virus protein on gel electrophoresis viewed

under UV transilluminator. The bands shown are at 320bp on

comparison with standard Molecular weight markers of 1kb DNA

plus ladder of 0.9µg/lane.)

-ve= Negative control

M = Molecular weight marker

Lane 1-9= R1, R2, R3, R4, R5, R6, R7, R8, R9.

Results :

A total of 240 subjects were enrolled for this research and

out of this consenting patient, only 6 (2.50%) patients

tested negative to Rubella IgG after assay (i.e. have not

been exposed to the virus), 3 (1.25%) were equivocal while

the remaining 231 (96.25%) IgG positive samples were

assayed for Rub-IgM and 4 (1.7%) subjects were positive. A

100%. Cross tabulation of history of rash showed that

61(32.6%) from 67(35.8%) subjects that could recall history

of rash were Rub-IgG positive while 118(63.1%) from

120(64.2%) subjects that said otherwise were positive

(p=0.057) and rubella IgM samples were only recorded

among subjects without history of rash (p=0.446) “Table I”.

A 100% IgG positivity was recorded in the subjects that had

history of blood transfusion i.e. 21(10.8%) while those

without had 165(84.6%) positivity. Three (3) subjects with 

no history of blood transfusion were IgM positive (Table II).

In Table III, 29(22.0%) of 30(22.7%) that has had

miscarriage and 96(72.7%) out of 102(77.3%) without

history of miscarriage were positive to rubella IgG

(P=0.731) while 2(1.6%) of 98(77.2%) without history of

miscarriage were positive to rubella IgM (p=0.438).

Plate 1 expresses the molecular weight of rubella virus

genome using Rub2&7 and Rub8&11 specific primers in

subject serum. Rubella virus was detected in all the

subjected samples which were previously positive to

both/either IgG and IgM assay. The resulting bands are at

320bp after been compared with the standard at 100bp

intervals. Sequence result after live blast confirmed an E1

membrane glycoprotein of Rubella virus of Togaviridae

family (Rubella_E1).

Discussion :

Although most respondents couldn't recall any previous or

current incidence of rash and “p- value” was statistically

insignificant (p>0.05), high seropositivity was recorded and

this is not surprising since one of the features of the

infection is passing unnoticed due to its symptom

similarities to other infections in our locality such as the

common cold. Asymptomatic carriers have also been
9

reported in other studies and also in consistent with
10

Obijimi et al., stating that only one subject could recall a

history of rash with two subjects having a member of the

family with rash and yet increased seropositivity was

recorded. Pregnant women whose sera tested positive for

rubella virus-specific IgM antibodies had no history of

pregnancy loss. This is however not statistically significant

(p=0.438).

Another factor that was considered is blood transfusion

because most blood transfusion doesn't require screening

for rubella virus and with the high prevalence rate in our

locality, transmission via blood can't be ruled out since

body immunity in form of immunoglobulin G persists

throughout life time after initial exposure to the virus. Out
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of 195 subjects that responded to the question regarding

blood transfusion, 186 (95.4%) tested positive and among 

this, 21 (10.8%) have had blood transfusion and all tested

positive. It's logical to assume that other predisposing

factors could be in play since route of blood transfusion

may not have been directly pointed in the result but that

doesn't rule out the fact that those subjects could have

been infected via blood route. Further confirmation could

be deduced from the rubella IgM result cross referenced

with the history of blood transfusion where none of the

subjects were positive implying that they were not

undergoing a current infection and this is in line with the

fact that their blood transfusion was also in the past. This
12

corroborate to an earlier report by Junaid et al., however,

it's not statistically significant (p=0.381). (p>0.05).

It's established that rubella virus infection could result in to

loss of pregnancy in form of miscarriage or still birth. Of the

total respondent to this, 30 of the 132 subjects have had

miscarriage. The result from the cross reference of Rubella

IgG status to miscarriage shows that 29 (96.7%) out of the

30 had been exposed to rubella virus however, 1 (3.33%)

negativity to rubella IgG shows that all the miscarriage

can't be linked to rubella viral infection since some other

medical or non-medical factors could be involved to cause

same effect. The remaining patients without history of

miscarriage and yet tested positive to rubella IgG could be

because they were not pregnant during the time of

infection or the stage of the pregnancy might have passed

the period were the virus can significant affect the fetus

(pregnancy). Result from further test showed that all the

women that have had a pregnancy loss were negative to

current rubella infection (IgM) which could only mean that

they had been exposed before and thus the positive result

for IgG and not for IgM. It was also noticed that the 2

subjects that tested positive to rubella IgM had not

experience any pregnancy loss before which might explain

why they had no previous history of rash and this conforms
11

to a report by Agbede et al., in UITH were the 3 pregnant

women whose sera tested positive for rubella virus-specific

IgM antibodies had no history of pregnancy loss. This is

however not statistically significant (p=0.438). “p>0.05”

Question regarding blood transfusion, 186 (95.4%) tested

positive and among this, 21 (10.8%) have had blood

transfusion and all tested positive. It's logical to assume

that other predisposing factors could be in play since route

of blood transfusion may not have been directly pointed in

the result but that doesn't rule out the fact that those

subjects could have been infected via blood route. Further

confirmation could be deduced from the rubella IgM result

cross referenced with the history of blood transfusion

where none of the subjects were positive implying that

they were not undergoing a current infection and this is in

line with the fact that their blood transfusion was also in

the past. This corroborate to an earlier report by Junaid et

12
al., but however, it's not statistically significant (p=0.381).

Molecular analysis of the subject sera under UV

transilluminator confirms the presence of rubella virus

genetic material (DNA) via its molecular weight shown at

320bp which is in range with other molecular study on
13

rubella virus by Maria et al., on simultaneous detection of

Measles virus, Rubella virus and parvovirus B19 were she

had 320bp for rubella virus under UV transilluminator.

Results from DNA sequencing of 320 letter product

submitted to NCBI live blast search confirmed the rubella

virus E1 membrane glycoprotein, a sole member in the

genus Rubivirus of Togaviridae family. The virus consists of

40S genomic RNA and a single species of capsid protein

which is enveloped within a host-derived lipid bilayer

containing two viral glycoproteins, E1 (58kDa) and E2 (42-

46 kDa). Rubella virus matures and buds off from infected

cells either at the plasma membrane or at the internal

membranes depending on the cell type. It proceeds to

enter adjacent uninfected cells by a membrane fusion

process in the endosome and this is directed by E1-E2

heterodimers. The heterodimer formation is crucial for the

transport of E1 out of the Endoplasmic reticulum to the

Golgi and plasma membrane. This is in correlation with
14, 15

earlier reports from Conserved Domain Database (CDD)

for the functional annotation of proteins.

The E1 has been shown to be a type 1 membrane protein

that is rich in cysteine residues with extensive
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intramolecular disulfide bonds and has been implicated in

the pathogenesis of the virus such as facilitating the fusion

of viral envelope to endosomal membrane via
16

conformational changes induced by PH 6.0 , studies by
17, 18

Hobman et al., reveals that it carries specific signals as 

heterodimer with E2 to direct the insertion of viral protein

in to endoplasmic retriculum and further into golgi

complex. The E1 transmembrane has also been revealed to

play a critical role in the very late stage of virus budding in
19

other research .

Conclusion and Recommendation :

Rubella_E1 membrane glycoprotein is a very important

structural protein in the successful pathogenesis of rubella

virus and detection of this glycoprotein in the subject

serum is evident of the presence and continuous

transmission of the virus. Also, it can be conclusively

deduced that in addition to other established risk factors,

blood transfusion is another important route of rubella

virus transmission that requires attention via screening

before transfusion.

It is most appropriate for the Nigerian government to add

Rubella vaccination to her immunization policy to cull the

virus once and for all like other countries. It is not of strange

occurrence were viruses becomes more virulent and

resistant due to mutation caused by different host

immunity reactions to the invading antigen and its

continuous localized transmission.
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