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Staphylococcal enterotoxins (superantigens) in Rheumatoid arthritis patients
are considered. Nevertheless, there is unclear where is the origin of these superantigens
in the SF of RA patients. This study aimed to assess mRNA encoding Staphylococcal
enterotoxin B gene in Synovial fluid of the patients with RA. This experimental study,
eighty Synovial fluids of patients with RA was assayed. The mRNA extraction carried
out. Based on Staphylococcal enterotoxin B gene specific primers for RT Real Time PCR
designed. Then, cDNA was synthesized and amplification by SYBR®Green Real Time
RCR was down. The S. aureus strain ATCC 14458 as positive control was used. The results
analyzed descriptively. The results indicated, using specific primers and probe for
enterotoxin B could amplify the related cDNA gene. SYBR®Green Real Time RT RCR
method has been outline that 38 cases (47.5%) were showed. In fact, the reverse transcriptase
convert mRNA to cDNA for partially encoding staphylococcal enterotoxin B (superantigen)
gene. In comparison positive and negative control, the results descriptively analyzed.The
results showed, Real Time RT RCR were able to detect and characterized the mRNA
producing enterotoxin B gene in Synovial fluid of 47.5% of the RA patients. Despite the
finding may be discussed the direct role of enterotoxin B as a classic superantigen in the
pathophysiology of RA disease. It may demonstrate the causative of disease and facilitate
the rapid detection. However, more research is needed this finding could change the
perspective approach treatment of the RA diseases.
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Rheumatoid arthritis (RA) is a chronic
inflammatory disease, which has been remained
unknown exact etiology and its pathophysiology?.
The RA isone of the most important autoimmune
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diseases that 0.5% - 1% populations of the world
areaffected. The prevalence of RA diseaseinIran
isabout 0.33%? 2. The disease can lead to decrease
the daily activities and quality of life*. However,
different environmental and genetic factors may
have been involved in as causative of the RA
diseases’. In the terms of genetic, the people with
MHC-type HLA-DR4 have more prone to the
disease and the male patients after 8 yearswith RA
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has been shown HLA-B275. Among environmental
factors, the bacterial and viral agents, nutrition’,
and hormonal® have mentioned. Recently, the
results researches revealed that superantigens
(SAgs) have also implicated in chronic
inflammatory diseases such as psoriasis and
rheumatoid arthritis**t. Saphylococcusaureus (S
aureus) SAgs as inflammatory agents attached to
MHC Il and T cell receptor and lead to rel ease of
thelarge amounts of cytokinesincluding IL-1 and
TNF-+ which consequent inflammation and
damages of tissues occurred’. Thus, SAgs are
predisposing factorsfor RA disease. In addition,
the superantigenic toxinsmay play arolein causes
of diseases such as Atopic dermatitis, psoriasis,
and chronic sinusitis'®. Few researchers have
focused to detect the Enterotoxin C and B genes
from clinical isolates of S. aureus' . The
staphylococcal enterotoxin P, detection, and
characterization have reported®. Furthermore,
recognition of Staphylococcal enterotoxin A
(superantigensA) in Synovial fluid of RA children
have been discussed'®. Because of, rapid and
accurate detection of causative agents of RA
disease can guide to appropriate treatment and
decreasetherisk of permanent disabilities. Sofar,
several methods for detection of Enteroxins
producing gene in body fluid including uniplex
PCRY, Multiplex PCR®, and Sandwich ELISA®
have reported. Due to published results of
Staphylococcal, enterotoxins act as superantigen
and causes of inflammation disease. The precise,
accurate and rapid identification of superantigens
and evaluate of in Synovial fluid hasbeen remained
unresolved. However, an exciting and important
outline for patients with chronic rheumatoid
arthritisisdetermine and clarified related etiologic
agents. Especially, oncethe body fluids of patients
had no identifiable organisms or diagnostic
determinants. Despite, several studies have
reported gene encoding of SAgs, but the origin
was unclear. It isalso not clear whether these gene
encoding of SAgs are expresse in site of
involvement or not? In order to answer the question
this study has designed. Thus, the aim of this
research was to develop the Real time RT RCR
method to detection of mMRNA producing
enterotoxin B genein Synovial fluid of RA patients,
whilethelack of isolation of S. aureusbacterium.
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MATERIALS AND METHODS

This experimental study had conducted
in Bagiyatallah University of Medical Sciences
microbiological department laboratory Tehran Iran.
The study protocol approved by the Ethical
Committee of the Bagiyatallah University of
Medical Sciences, Teheran, IR Iran, on November
29, 2011, with Code No: 24, Paragraph 28. During
threeyears (January 2012- March 2015). Totally, 80
Synovia fluids (SF) samples from patients with
RA who had no significant of infectious disease,
based on American college of Rheumatology (ACR)
criteria, provided by expert rheumatologist. All
patients were from different cities of Iran that
referred to Bagiyatallah Hospital rheumatol ogy
clinic and they have medical records. Because of
repeated visitsthe clinic they agreed tofill consent
form and donation synovia fluid sample were
enrolled in thisstudy. The samplesstored at -80°C
until used. The S. aureus 14458 ATCC strain used
as positive control.

Real timeRT RCR method
Primer and probeDesign

Primers pairs and probes for cDNA
synthesis was designed and Real time PCR
reaction were performed. The primer wasbased on
the reference sequence of S. aureusATCC 14458,
enterotoxin B gene, evaluate by Primer3 software
and GenScript Real-time PCR (TagMan) Primer
Design (Table 1) and synthesized by Pishgam
Company Iran.

Set up of MRNA Extraction from Reference
Bacteria

As a positive control, S. aureus ATCC
14458 strain producing enterotoxin B has
inoculated to LB broth and incubated in 37 °C for
18 hours. After that, based on mRNA extraction
Ribex kit (GeneAll Company), thebacterial mMRNA
has extracted. Briefly, 0.25 ml of bacterial
suspension was add to 0.75 ml of Ribex solution
and were pipettefor lysis. The homogenateslysate
wereincubated for 5 minutesin room temperature
and then they were centrifuged in 12000x g for 10
minutes in 4°C and Colorless supernatant were
transferred to a new micro tube. 0.2 ml of
Chloroform was added to 0.75 ml of lysate
supernatant solution to anew micro tube and they
were gently mixed for 15 seconds and were
incubated for 2 minutes at room temperature. The
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solution was centrifuged in 12000x g for 15 minutes
in4 °C, and then the agueous phase wastransferred
to anew micro tube. 0.25 ml of isopropyl a cohol
and 0.125 of 0.8 M sodium citrate were added to
aqueous phase separately and ten times by upside-
down were slowly mixed. The sampleshave placed
in room temperature for 10 minutes and then they
were centrifuged in 4 °C and Supernatant was
discarded. 1 ml of 75% ethanol was added for
washing the mass MRNA and then the solution
were centrifuged in 7000xg for 5 minutesin 4 °C
and the Supernatant was carefully discarded and
mass MRNA was air dried for 5 minutes. The
resultant mRNA dissolved in DEPC water and was
placed for 15 minutesin 56°C. The DNase enzyme
were added to above solution in order to remove
the DNA contamination. Finally, the amounts of
MRNA measured by Nano drop and subjected to
cDNA synthesis. The resultants were stored in -
70°C.
MRNA Extraction from Synovial fluids Samples

According to the above protocol, the 80
synovial fluids samples stored in -80°C were
subjected to mRNA extraction and cDNA synthesis
separately.
cDNA Synthesis

Based on the manufacture’s instruction
the cDNA was synthesized as briefly: respectively,
2 and 5 pmol from 100 pmol stoke solution of
specific Forward and Reveres primers and added
to 2 ¥l of purified mRNA. In purpose of
denaturation of RNA, the solution incubated for 5
min at 65°C, and cooled oniceimmediately. After
that, 10ul Master Mix RT (Reverse transcriptase)
manufactured by Gen all, (Hyrer script RT master
mix cat No. 601-710) was added to the tube, and
were slowly over abrief centrifuges. Solution was
incubated for 1 h at 55° C, and finally reaction
stopped with incubation in 95° C water bath for 5
minutesand cooled onice. 2 units of RNaseH was
added to synthesized cDNA and were incubated
for 20 min at 37 ° C. in each case, due to quality
control of the results agarose gel electrophoresis
was performed.
Real timePCR reaction

Real time PCR reaction was performed
using SYBR®Green day. 104 Master Mix Real Q
pluZ master mix (Amplicon; Cat No. A323499), 1v4
of each Real Time primer pairs and probe by
concentration of 5 pmol, 5¥4 of synthesized cDNA
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and 44 water with DEPC quality added to micro-
tubes and the final volume reached 20v4. Three
steps Amplification program was as follows in
Corrbet RG 6000instrument. Theinitial temperature
was 95°C for 15 minutes and then 40 cycles of
denaturation at 95°C for 15 seconds, Annealing
for 30 secondsat 56°C thefina stagein 72°Cfor 30
seconds. The digital output were monitor and
saved.

RESULTS

Patient’sanalysis

In this study, 80 rheumatoid arthritis
patientswereincluded. The demographic analysis
reveal ed that the mean age of patients participating
was 52+ 13 yearsold, with 49 (61%) women and 31
(39%) men. Mean duration of chronic rheumatoid
arthritis was 5.2 years. They were all under
treatment with steroid, azathioprine, methotrexate,
and or biologic drugs.

Bacterial mRNA Extraction and cDNA

Theresultsof mMRNA extracted and cDNA
synthesized from positive control sample of S.
aureus strain ATCC 14458 that producing
enterotoxin B has shownin Figure 1.

Theresults of optimized Tm of real time
PT PCR reactions were determined €” 77.2°C for
positive control (No. 27 bright purple color). The
results of real time RT PCR anumber of synovial
fluids samples of patients with RA is shown in
Figure 2. In theright table, the real time RT PCR
synovial fluid samples with TM above 77.2°C
indicated the presence of mMRNA encoding
enterotoxin B of Staphylococcus aureus. Out of
80 samples of synovial fluid of patients suffering
fromRA, 38 cases (47.5%) of synovial fluid sample
have shown enterotoxin B mRNA by converting
to cDNA. Theresults of positive reaction (cDNA
geneamplification) by Real Time PCR methodswere
showninFigure 3.

Theresultsof onerun Real TimeRT PCR
including 20 samples can be seenin Figure 3, after
thefifteen cyclesof Red Time RT PCR amplification
reaction and depending of initial gene copy number
and reaction conditions the maximum out coming
were on 30to 40 cycles. The horizontal lineswith
threshold near zero indicate the absence of the
target gene in the samples. While, the ascending
sigmoid curve line showed the presence of the
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Table 1. Characteristics of Primers and Probes used in this study
Name Sequence Strand Modification
The cDNA synthesis primers Set: Amplicon Size = 165
Query- L TGTATGTATGGTGGTGTAAC Forward
Query- R ATAGTGACGAGTTAGGTA Reveres
Real- Time PCR Primer Set : Amplicon Size= 70
Query-L1 GCAGAGAGTCAACCAGATCCT forward
Query-R1 TTTCCATCAAACCAGTGAATTT reverse
Query-P1 TCGCTTTGTGCAACTCATCTGGTTT reverse 5 Fam - 3 Tamra
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Fig. 1. Gel electrophoresisof Real time RT PCR product
from cDNA synthesized based on S. aureus mRNA
optimization. Lines 1, 5 and 6 are negative control. Line
2 DNA marker 100 bp. Lines 3 and 4 is positive
control.The sequencing of the Real Time PCR products
confirms the accuracy of the results

target gene and amplifications. Thefinding results
confirmed by electrophoresis.

DISCUSSION

However, the role of the Staphylococcus
and Streptococcus toxins in pathogenesis of
infectious diseases has discussed®. The
pathophysiology of bacterial exotoxins impact
remains unresolved. Several studies have pointed
out the role of staphylococci producing toxinsin
pathogenesis of acute form of the inflammatory
diseases. For example, the role of these toxinsin
Kawasaki and atopic dermatitis has discussed?.
The researches results have showed that bacterial
SAgsmay havearolein chronic sinusitisand nasal
polyposis? 2, A research result has pointed out to
pathogenicity of staphylococcal enterotoxins
(SAgs) intheairway inflammation?.
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Fig. 2. The results of optimized reaction for TM Real Time RT PCR peak assay for Staphylococcal Superantigen
(Enterotoxin B) detection in the synovial fluids of patents with RA have shown
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Fig. 3. An example of device-normalized optimization of the Real Time RT PCR reaction for Staphylococcal SAgs
(Enterotoxin B) detection in the synovial fluids of patents with RA are shown

Staphylococci producing enterotoxins
haveisolate from patientswith psoriasisand atopic
erythrodermaand compare the resultswith healthy
individuals®. In addition, isolating staphylococcal
producing enterotoxin B in clinical samples was
reported®®. Enterotoxins production from
Coagulase Negative Staphylococci (CoNS)
isolated from Cerebrospinal fluid were explored?.
Furthermore, Enzyme-linked immunosorbent assay
(ELISA) was used to detect staphylococcal SAgs
in the synovial fluids of seronegative rheumatoid
arthritis patients and immunobl ot confirming has
reported?”. However, detection of staphylococcal
enterotoxinA, B, C, D and E from synovial fluid of
patients with rheumatoid arthritis by PCR were
reported. Of course, not only the staphylococcal
SAgsin SF of patientswith RA have investigated
but also other superantigens, such as
Mycoplasmas in SF of RA patients by frequency
of 53.4% were reported® 2°, Detection of exatoxins
producing bacteria in clinical samples is not
surprising. However, there is controversial and
noteworthy, why in non- acute disease and in
absence of bacteria, different toxins being
recognized. Where is the resources of toxins
production?.

The previous researches findings have
erased several important questions. Why in
absence of the bacteria? The enterotoxins (SAgs)
and its encoding genes were detectable. For
response this question, the Real Time RT PCR
methods have set up. The 80 synovial fluids

samples of RA patients have tested. Our study

showed the mRNA encoding staphylococcal

enterotoxin B in the SF of patients. This finding
may explain the causality serogenative rheumatoid
arthritis of some patients™

Because of, these exotoxins have ahility
to activate the immunological reactions with
resultant cytokines storm.

On the other hand, despite negative
culture of Staphylococcal species, the presence of
MRNA encoding staphylococcal enterotoxin B
(superantigen B) wasexisted. Theresultsof current
study suggest one-step closer to find out the origin
of staphylococcal enterotoxins in the SF of RA
patients. Because of, the results of this study
described two pointsthat are moreimportant. First,
staphylococcal enterotoxin B DNA hasexpression
in local of inflammation. Secondly, this finding
induced two important hypotheses.

a) The possibility of the normal form of
staphylococcal producing enterotoxin converted
to fastidious and or non- cultivable form of the
bacteria.

b) Other hypothesis is that the possibilities of
plasmids carrying genes encoding staphylococcal
enterotoxins and penetrate into the synovial
tissue cell and expression.

Theapproval of both hypothesisrequired
further investigation with evidence immune-
€l ectron microscopy.

However, based on theresult of thisstudy
out of 80 samples of synovia fluid of patients
suffering from RA, 38 (47.5%) of them have shown
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enterotoxin B mRNA existence separately. This
finding was differing from the Nourbakhsh
study results (47.5% vs 18%). These differences
may bereflecting the morereliability of molecular
method RT Real Time PCR used in this study. In
addition, there was no correlation between
detected the staphylococcal SAgs with positive
cultures of S. aureus from synovial fluids of
patients with RA2, Despite, the current research
conducted in order to assay the synovia fluids
samplesof non-septic rheumatoid arthritis patients.
Several researchers had investigated the etiologic
agents of septic arthritisin children. They showed
that, in 23% of suspected patients the 16sDNA of
bacterial genomic from synovial fluid was
detected®. Clinical aspects have demonstrated
many differences between rheumatoid arthritisand
septic arthritis. This study investigates the SF
patients with RA while a few researchers have
reportsthe finding results from SF septic arthritis
patients. Therefore, no available similarity isthere
between the results of this study with other
reported studies. Because of, the diseases were
different.

Staphylococcal SAgs may play an
important rolein pathophysiology of inflammatory
disease such asRA. While, isnot possibleisol ated
bacteriafrom the synovia fluid of patients. Because
of, bacteria named non-cultivable or Viable-But-
Non culture able-State (VBNC) reported®. Thus, it
isnecessary designing rapid and simpletechnique
to identify the superantigenic exotoxins in the
synovial fluid or blood of patients. Further study
is requiring for determined the roles of the other
bacterial SAgs such as Prevotella copri® in SF of
RA patients.

In conclusion, this study result suggests
possible role of Staphylococcal SAgs in the
pathophysiology of RA asan autoimmune disease.
Due to this reason, rapid identification and
treatment of the disease caused by these organisms
may prevent the autoimmune system activation of
the patients. Thisfinding may provide specific and
appropriate cure for some patients with RA.
Bacteriological assay of synovial fluid of patients
with RA islaborious and time consuming. However,
set up the fast and easy method to detect exact
etiology of RA patients may provide specific
treatment. Hence, thereisarelativelack of available
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information. Further studieswith larger samplesize
is needed this areas of RA patients.
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