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Abstract:

Rheumatoid arthritis (RA) is a chronic inflammatory polyarthritic disease associated
with remissions and exacerbations and characteristic genetic, clinical, pathological, and
immunological features. The present study was designed to examine the evidence linking
Proteus mirabilis to RA in some Iraqi patients. The study was carried out on 70 Iraqi RA
patients, during the period from March 2010 to March 2011. For purposes of comparison, 10
of Systemic Lupus Erythematousus (SLE) patients and 10 of apparently healthy subjects were
involved as a control groups. After bacterial isolation and identification, Enzyme linked
Immuno sorbent Assay (ELISA) technique has been applied for estimation of antibacterial
antibodies.

Results of this study revealed that out of 70 urine samples of RA patients, E.coli was
present in 12.9%, followed by P. mirabilis which present in 7.1%. Regarding SLE and
healthy control group, urine samples were negative from any bacterial strains except E. coli,
which present in about 10% of each group. Frequency of Proteus mirabilis in RA group was
highly significant when compared with that of other groups (p<0.01). All rheumatoid arthritis
patients and control groups were tested by ELISA technique for detection of IgM, IgG and
IgA antibodies specific to Proteus mirabilis. Results demonstrated that the levels of these
antibodies were elevated in the sera of RA patients with a high significant degree, in
comparison with control groups (p<0.01). The same sera were tested for anti- E. coli
antibodies and the results showed that there was no significant difference in the IgM and IgG
antibodies level to E. coli in RA patients when compared with control groups (p>0.05).

In conclusion, these findings suggested a possible association between infection with
Proteus mirabilis and rheumatoid arthritis. The elevated levels of Proteus mirabilis antibodies
within RA sera could be helpful in the identification of those patients during early stages of
the disease.
Key words: Rheumatoid arthritis, Proteus mirabilis.

في المرضى العراقین المصابین بالتھاب ونسبة عزلھاproteusالعلاقة بین الاجسام الضادة لبكتریا 
المفاصل الرثوي

****جاسم الخفاجيو***رشید المصلح، **خضیر البدري، *سوزان یوسف جاسم
فرع العلوم المختبریة السریریة، كلیة الصیدلة، الجامعة المستنصریة* 

بغدادكلیة الطب، جامعة**
قسم علوم الحیاة، كلیة العلوم، جامعة بغداد***

المختبرات التعلیمیة، مدینة الطب***



AJPS, 2014, Vol. 14, No.2
Date of acceptance: 20-4-2014

49

:الخلاصة
ھو مرض مزمن یصیب المفاصل ویمر باطوار متناوبة من الشفاء والانتكاس حیث ان التھاب المفاصل الرثوي

Proteusــــفحص دلائل  ارتباط بكتریا اللة صممت الدراسة الحالی.لھ صفات جینیة، سریریة، مرضیة، ومناعیة ممیزة
mirabilisبالتھاب المفاصل الرثويمرض ب.

اذار –2010للفترة من اذار تھاب المفاصل الرثوي مریضا عراقیا مصابا بمرض ال70جریت الدراسة على أ
10و مَجْموعِیَّةالحُمَامِیَّةٌ الةٌ ذِئْبَمرضى مصابین بداء ال10ایضا على ولغراض المقارنة فقد شملت الدراسة. 2011

المضادة ام سطبق اختبار الانزیم المرتبط الممتزللتحري عن الاجبعد عزل وتشخیص البكتریا.اصحاء ظاھریااشخاص 
E. coliــعینة ادرار عائدة لمرضى التھاب المفاصل الرثوي عزلت بكتریا ال70من مجموع .للبكتریا المعزولة

، في حین كانت النسب المناظرة في مجامیع السیطرة معدومة %7.1بنسبة Proteus mirabilisــالو%12.9بنسبة
كانت نسبة . من عینات الادرار لكلا المجموعتین10%التي ظھرت في E. coliلكل انواع البكتریا باستثناء بكتریا ال 

ثوي مرتفعة معنویا اذا ما قورنت نسبتھا مع في مرضى التھاب المفاصل الرProteus mirabilisــعزل بكتریا ال
. (p<0.01)المجامیع الاخرى 

(IgM, IgG, IgAظھرت نتائج التحري عن اضداد بكتریا الأ Proteus mirabilis  ( ارتفاعا معنویاعالیا في
Proteus mirabilisــایجابیة اضداد الإن فضلاً عن، (p<0.01)مستوى جمیع الاضداد مقارنة مع مجامیع السیطرة

في ضوء .(p<0.01)كانت مرتفعة معنویا في مصول مرضى التھاب المفاصل الرثوي مقارنة مع مجامیع الدراسة الاخرى 
ومرض التھاب المفاصل الرثوي Proteus mirabilisالنتائج اعلاه یمكننا الاستنتاج بان ھنالك علاقة بین بكتریا ال 

في مصول الاشخاص المصابین بھذا المرض یمكن ان یساعد في Proteus mirabilisحیث ان ارتفاع اضداد ال 
.تشخیص ھؤلاء المرضى خلال المراحل المبكرة منھ

Introduction:
Rheumatoid arthritis (RA) is a

chronic systemic inflammatory disease that
primarily affects the synovium, with local
symptoms of  joint swelling, pain and
morning stiffness, inflammation, and
subsequent cartilage damage with joint
destruction [1,2].

Rheumatoid arthritis considered as
an immune-mediated disease that could
possibly be triggered by an environmental
factors in a genetically susceptible
individuals [3].
Numerous studies have demonstrated that
some viruses, bacteria, and some other
microorganisms might be related with the
pathogenesis of RA through their previous
or chronic infection [4,5,6].

Many clinical and laboratory
methods used to find the role of
microorganisms in the pathogenesis of
rheumatoid arthritis. During the last three
decades, serological studies were carried
out by different independent groups on
microbial antibodies against various
microbial antigens in patients with RA and
other rheumatic diseases. One study
showed that certain microorganisms could
be detected in the blood of patients with
RA[6], while some investigators showed
that the antibody titers for certain

microorganisms in the serum of patients
with RA are higher than those in the
control group [7]. The high titers of anti-
Proteus antibodies in RA patients appeared
to be specific because there was no such
elevation in antibodies against other
microorganisms [8].

Previous clinical studies support
the suggestion that there is a link between
RA and urinary tract infection (UTI)
mainly caused by Proteus mirabilis.
Patients with RA were reported to have a
higher frequency of recurrent urinary tract
infection [9]. Urine samples from RA
patients yield higher isolation rates of
Proteus mirabilis than patients with
osteoarthritis or healthy controls [10].
Rheumatoid arthritis patients had higher
levels of antibodies against Proteus
mirabilis in their urine when compared to
those of healthy subjects [11]

The present study was designed to
examine the evidence linking Proteus
mirabilis to RA in some Iraqi patients

Materials and Methods:
This randomized clinical study was

carried out on (70) Iraqi RA patients who
were referred to the consultant clinic at the
department of Rheumatology, Baghdad
Teaching Hospital. For purposes of
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comparison, 10 of Systemic Lupus
Erythematousus (SLE) patients (from the
department of Rheumatology) and 10 of
apparently healthy subjects (from the
National Center of Blood Transfusion),
were involved as a control groups.
Samples:

Ten milliliters (10 ml) of venous
blood were collected from patients as well
as controls. Serum was separated and kept
at deep freeze (-20º C) to be used for
different investigations.

The midstream urine was collected
into sterile wide-mouth container from
patients as well as controls. General urine
examination was carried out for the
detection of UTI and cultured into
appropriate media for bacterial isolation.
Bacterial isolation and identification:

The collected samples were
streaked on MacConkey agar and blood
agar plate. Plates were incubated at 37ºC
for 24 hrs [8]. The isolates were identified
depending on the colonial characteristics
on the culture media, microscopic
examination and biochemical tests
according to Bergey's manual of
systematic bacteriology [9] and methods
mentioned in other literature reviews [14].

Enzyme immunoassay for estimation of
bacterial antibodies:

Antibacterial antibodies were
estimated by using ELISA kit especially
prepared for this purpose depending on
methods mentioned in previous litreature
reviews [15,16,17].
Statistical analysis:

Chi-Square test (χ2), Analysis of
variance (ANOVA) and Least Significant
Difference (LSD) were used to accept or
reject the statistical hypotheses [18].

Results:
Bacterial Isolation:

Out of 70 urine samples of RA
patients, E.coli was present in 12.9%,
followed by P. mirabilis which present in
7.1%, while Proteus vulgaris and
Klebsiella were present in 1.4% of those
patients. Regarding SLE and HC groups,

urine samples were negative from any
bacterial strains except E. coli, which
present in about 10% of each group, as
demonstrated in figure-1.

Figure-1:Frequency of bacterial strains
among studied groups.

RA= rheumatoid arthritis, SLE= systemic
lupus erythematosus, HC= healthy control.
Results with non identical superscripts (a, b)
within different studied groups were
considered as a highly significant difference
(p<0.01).

Antibodies levels to P. mirabilis among
sera of the studied groups:

Figure-2 show that the frequency of
P. mirabilis antibodies for RA patients sera
was significantly higher than those of
control groups (p<0.01).

Figure-2:Frequency of anti- proteus
antibodies among sera of the
studied groups.

RA= rheumatoid arthritis, SLE= systemic
lupus erythematosus, HC= healthy control.
Results with non identical superscripts (a, b, c)
within different studied groups were
considered as a highly significant difference
(p<0.01).

Table-1 document that the levels of
IgM, IgG and IgA to P. mirabilis
(0.37±0.1, 0.76±0.3 and 0.22±0.1,
respectively) were elevated in the sera of
RA patients with a highly significant
degree in comparison with HC and SLE
groups (p<0.01). However, the levels of
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IgG antibodies were significantly higher
than those of IgM and IgA antibodies

(p<0.01).

Table- 1: Mean distribution of OD value for IgM, IgG and IgA antibodies to P. mirabilis among
studied groups.

Studied
groups

N Mean of OD value ± SEM

IgM IgG IgA
RA 70 0.37±0.1a 0.76±0.3a* 0.22±0.1a

SLE 10 0.09±0.01b 0.26±0.12b 0.06±0.12b

HC 10 0.07±0.05b 0.21±0.05b 0.09±0.06b

SEM: standard error of mean Results with non identical superscripts (a,b) were considered as
a highly significant difference among the studied groups (p<0.01).
*= highly significant difference within the same group (p<0.01).

To investigate the relationship
between IgM, IgG and IgA antibodies to p.
mirabilis and IgM, IgG and IgA antibodies
to E. coli, the same sera were tested for
IgM, IgG and IgA to E. coli.

The results showed that there was
no significant difference in the IgM and

IgG antibodies level to E. coli in RA
patients when compared with control
groups (p>0.05), while IgA antibodies
level was elevated significantly in RA
patients when compared with control
groups (p<0.05), as present in table-2.

Table -2: Mean distribution of OD value for IgM, IgG and IgA antibodies to E. coli among
studied groups.

Studied groups N Mean of OD value ± SEM

IgM IgG IgA
RA 70 0.05±0.02a 0.28±0.1a 0.39±0.1a*

SLE 10 0.03±0.09a 0.27±0.12a 0.22±0.12b

HC 10 0.02±0.05a 0.30±0.05a 0.18±0.06b

SEM: standard error of mean RA= rheumatoid arthritis, SLE= systemic lupus erythematosus,
HC= healthy control.
Results with non identical superscripts (a, b) were considered as a significant difference
among the studied groups (p<0.05).
*= significant difference within the same group (p<0.05).
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Table- 3: Mean distribution of OD value for IgM, IgG, and IgA antibodies to P. mirabilis and E.
coli among sera that give positive results for P. mirabilis antibodies.

Studied groups Mean of OD value ± SEM

N IgM N IgG N IgA
RA P. mirabilis 30 0.51±0.4ψ 52 0.82±0.1aψ* 23 0.35±0.2ψ

E. coli 0.03±0.02 0.10±0.03 0.16±0.01

SLE P. mirabilis 0 - 2 0.28±0.1b* 0 -

E. coli - 0.22±0.12 -

HC P. mirabilis 0 - 0 - 0 -

E. coli - - -

SEM: Standard error of mean RA= rheumatoid arthritis, SLE= systemic lupus erythematosus, HC=
healthy control.
Results with non identical superscripts (a, b) were considered as a highly significant difference
(p<0.01) among the studied groups.
Ψ= highly significant as compared with E. coli within the same group (p<0.01).
*= highly significant as compared with other Ig-isotypes within the same group (p<0.01).

Discussion:
In a total of 70 RA patients, E. coli

was present as a single causative pathogen
in 11.4% of patients, while the
corresponding percent of frequency for P.
mirabilis was 5.7%. Additionally, 1.4% of
patients showed mixed infection of E. coli
and P. mirabilis.

Results of the present study
demonstrated that P. mirabilis isolated in
frequency of about 7.1% from RA patients,
and there is a highly significant difference
when compared with that of other groups
(p<0.01). These results were consist with
previous study which recorded that P.
mirabilis was the principal causative agent
of UTI in RA patients [19]. Another study
recorded that urine samples from RA
patients yield higher isolation rates of P.
mirabilis than patients with osteoarthritis
or healthy control subjects [10]. Various
microbiological and immunological data
results support the suggestion that there is
a link between RA and UTI mainly caused
by P. mirabilis [3, 11, 20].

In the current study, P. mirabilis
isolated from the urine of RA patients in a
percent of 7.1%, as demonstrated in figure
1, while the results of antibodies levels to
P. mirabilis indicate the presence of high
frequency of P. mirabilis specific

antibodies among the sera of RA patients,
as shown in figure-2. This may attribute to
the incorrect information history that taken
from the patients who received treatment
when the urine samples were taken from
them or due to the previous infection,
which could explain the high frequencies
of IgG anti-P. mirabilis antibodies among
the sera of RA patients. These results not
agree with findings of many other studies
which denoted the presence of positive
correlation between anti-Proteus antibody
levels in serum samples and the number of
Proteus colony-forming units obtained
from urine specimens of RA patients [21, 22].

The current study demonstrated
high titers of IgG anti-Proteus antibodies
in sera of RA patients compared to control
groups using ELISA technique. The
difference was statisticaly highly
significant (p<0.01) (table-1). These results
were comparable to many other studies
which found that the RA patients under
studies showed a significant elevation in
IgG anti-Proteus antibodies compared to
control groups [8,23,24].

Certain studies detected a different
results, were they found that RA patients
showed a significant elevation in IgM anti-
Proteus antibodies in sera of RA patients
compared to control groups (p<0.05) [16,17].
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The difference in the types of anti-
Proteus antibodies attributed to the
duration of the disease. The detection of
IgG anti-Proteus antibodies indicate a
previous infection because IgG has a long
half-life in the serum (about month), while
the detection of IgM anti-Proteus
antibodies indicate a recent infection
because IgM has a short half-life in the
serum (about  week) compared with
IgG[16].

In the current study, the levels of
IgM and IgG anti-E.coli were comparable
among the studied groups, only the IgA
anti-E.coli being higher in the RA group
compared with control groups. These
findings were consistent with the previous
studies [8,26]. Senior et al. previously
reported a slight elevation of antibodies to
E. coli in RA patients but the differences
did not reach statistical significance [16].

The p. mirabilis positive sera reveal
significant elevation in IgM, IgG and IgA
antibodies to p. mirabilis in comparison
with IgM, IgG and IgA antibodies to E.
coli (p<0.01) (table 2 and 3); while the
levels of IgM, IgG and IgA antibodies to p.
mirabilis in all serum samples (nine),
which taken from RA patients that have
positive culture for E. coli, were lower than
the cut-off value for p. mirabilis
antibodies.

Epidemiological studies reported an
association between P. mirabilis
seropositivity and rheumatoid
arthritis[11,27]. During the last three decades,
many serological studies were carried out
by different independent groups on
microbial antibodies against various
microbial antigens in patients with RA and
other rheumatic diseases. Antibodies
against P. mirabilis were found to be
significantly elevated among a total of
1375- RA patients, but not in other
diseases or healthy subject controls, from
more than 15 different countries[12]. The
high titers of anti- p. mirabilis antibodies
in RA patients would appear to be specific
because there was no such elevation in
antibodies against 27 other microbial

agents (Klebsiella, E.coli, Yersinia,
Salmonella, Chlamydia, Shigella,
Pseudomonas, Serratia, Campylobacter,
and normal bowel flora species) [28] .

In conclusion the results of the
present study demonstrated a possible
association between infection with P.
mirabilis and rheumatoid arthritis, but
how the bacteria or the antibodies or both
contribute to the disease process is not
clear.
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