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CHLAMYDIA TRACHOMATIS NUCLEIC ACIDS CAN BE FOUND
IN THE SYNOVIUM OF SOME ASYMPTOMATIC SUBJECTS

H. RALPH SCHUMACHER, Jr.,, THURAYYA ARAYSSI, MARIANNA CRANE, JENNIFER LEE,
HERVE GERARD, ALAN P. HUDSON, and JOHN KLIPPEL

Objective. The recent identification of antigens or
nucleic acids of infectious agents in the joints of patients
with reactive arthritis has raised questions about
whether chlamydial or other infectious agent nucleic
acids are also present in normal joints. We had the
opportunity to study synovium from 30 asymptomatic
volunteer subjects by use of polymerase chain reaction
(PCR) for attempted identification of Chlamydia and
other infectious agents.

Methods. All subjects had blind needle synovial
biopsies with the Parker-Pearson needle. DNA was
extracted and PCR performed using primers for Chla-
mydia trachomatis, Chlamydia pneumoniae, Borrelia burg-
dorferi, and pan bacterial 16S ribosomal RNA (rRNA).

Results. Two subjects were identified with nucleic
acid for the 16S rRNA gene of C trachomatis. All other
PCR reactions were negative except for the pan bacterial
16S rRNA in the C trachomatis—positive subjects. Both
subjects, although symptom free, had some evidence of
synovial reaction.

Conclusion. C trachomatis appears to occasion-
ally be disseminated to joints without producing overt
disease.

The identification over the past few years of
antigens or nucleic acids from Chlamydia (1-7) and
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several other organisms (see later) in the joints of
patients with reactive arthritis has led to a reevaluation
of the pathogenesis and treatment of these patients. Our
studies and others have shown that evidence of bacterial
components (most often Chlamydia trachomatis) in
joints, although most common in reactive arthritis, can
also occur in patients with other diagnoses (5,8).

Since it is known that many other organisms, such
as mycobacteria, can be widely disseminated without
producing symptoms, we thought that it was important
to examine normal control subjects to begin to get some
impressions about whether and how often C trachomatis
and other bacteria associated with arthritis might be
disseminated to joints without producing symptoms.
This report describes the first study of apparently nor-
mal subjects, a survey of 30 asymptomatic volunteers
who consented to blind needle biopsies of knee syno-
vium, for evidence of chlamydial or other infectious
agents in these joints.

SUBJECTS AND METHODS

Thirty normal volunteers gave their informed consent
and were entered into a protocol approved by the Institutional
Review Board at the clinical center at the National Institute of
Arthritis and Musculoskeletal and Skin Diseases to study a
number of aspects of the features of normal synovium. All
subjects were required to have been totally free of any knee or
other joint symptoms at any time and to have no objective signs
of arthritis. All were also questioned about any antecedent
infections that might have later been associated with arthritis,
but subjects were not excluded on this basis.

All subjects had normal findings on knee radiographs.
Results of physical examinations were normal except for mild,
painless, retropatellar crepitus noted in 4 subjects. Subjects
were age and sex matched to reflect the composition of an
ongoing study our group is conducting concerning synovitis of
recent onset. The study subjects were ages 22-66; there were
12 men and 18 women. Eight subjects were black and 22 were
white.

In addition to radiographs, subjects were screened with
complete blood cell counts, coagulation studies, rheumatoid
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factor, antinuclear antibody, erythrocyte sedimentation rate,
serum creatinine, liver function tests, hepatitis screens, and
urinalyses.

Each patient underwent needle synovial biopsies of 1
knee (usually the left) using the Parker-Pearson needle as
previously described (9). Biopsies were performed on an
outpatient basis. After skin infiltration with 1% lidocaine, the
joint was aspirated to exclude any effusion that had been
missed. After further lidocaine installation into the joint space,
20-30 small synovial specimens were removed over 20 minutes
through the cannula, which was left in place throughout the
procedure. Specimens were immediately placed into formalin
for light microscopy, into 2% glutaraldehyde for electron
microscopy, into sterile plastic tubes for quick freezing at
—70°C for extraction of DNA for polymerase chain reaction
(PCR), into OCT embedding medium for immunohistochem-
istry or in situ hybridization, and into culture tubes for routine
and chlamydial cultures.

Specimens for PCR were transported on dry ice, and
DNA was extracted the following day for testing by sensitive
and specific assays, as described previously (10-12), for subse-
quent PCR for C trachomatis 16S ribosomal RNA (rRNA),
and major outer membrane protein (MOMP) (10,12) and for
several other organisms. Chlamydia pneumoniae 16S rRNA
and MOMP were assessed using 2 sets of primers as described
(13,14). Our data indicate that we can routinely find about 20
cells of these chlamydial species with the assays used. Borrelia
burgdorferi outer surface protein A (OspA) was tested for using
published primers for OspA and a genomic sequence (15) and
using nested primers as described for OspA and OspB (16).
Pan bacterial 16S rRNA was assessed using a conserved
sequence present across all bacteria using published primers
developed by Li et al (11) and by our group (17). For all assays
for all organisms targeted, extreme care was taken to avoid
crosscontamination of samples or assay preparations; that is,
nucleic acids were prepared for analyses in a laboratory distant
from that in which the PCR screening assays were prepared
and run; separate sets of pipettors were used for DNA
preparation and assay setup.

For all assays targeting specific organisms (i.e., C
trachomatis or C pneumoniae) the identity of PCR products
was confirmed by Southern blot hybridization using an
internal-sequence probe specific to each organism.

RESULTS

All 30 subjects had adequate DNA for PCR
study, as assessed by the demonstration of actin DNA.
Two subjects who are described below had positive
findings on tests for chlamydial DNA by PCR. Patient 1
was positive for both chlamydial 16S rRNA and MOMP,
each of which was confirmed by hybridization. Patient 2
was positive for 16S rRNA with hybridization but had
inconclusive hybridization for MOMP. Both were also
positive with the pan bacterial 16S rRNA screen but
were negative for all other bacteria studied. All other
subjects were negative for any chlamydial DNA tested,
and all those tested to date have also been negative for
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a pan bacterial 16S rRNA screening, for Borrelia, and for
C pneumoniae. All routine and chlamydial cultures of
the synovial tissue were negative.

Synovial biopsies were adequate for light micro-
scopic histology and electron microscopy in 26 and 22
subjects, respectively. These findings have been pre-
sented previously (18) and are to be described elsewhere
in detail. Findings in the 2 subjects with Chlamydia are
presented below.

Subject 1 was a 30-year-old black woman. She
had no history of genitourinary disease but had serologic
evidence of a possible past chlamydial infection, with
serum IgG antibodies to C trachomatis of 0.69 enzyme
immunoassay (EIA) units (Specialty Laboratories, Santa
Monica, CA). IgM antibodies to C trachomatis were
negative. She had no serologic or other abnormal find-
ings in the laboratory tests to suggest systemic rheumatic
disease. Her synovial biopsy showed a normal lining
layer but a few scattered deeper mononuclear cells.
Electron microscopy showed no evidence of bacteria in
the small pieces examined. She was lost to followup.

Subject 2 was a 51-year-old black woman who had
a history of a tubal ligation for contraception 20 years
earlier, had had unprotected sex with a number of men,
and had undergone a total abdominal hysterectomy for
uterine fibroids. She had no history of sexually transmit-
ted disease, had been tested, and was negative, for
human immunodeficiency virus, but had not had sero-
logic testing for Chlamydia. She had recurrent sinusitis
that had been treated with various antibiotics. She had a
history of removal of ganglions from her right wrist 5
years earlier.

On examination of this subject, there was mild
retropatellar crepitus but no joint tenderness, warmth,
or swelling. Her other joints were all normal. She had an
erythrocyte sedimentation rate of 28 mm/hour and oth-
erwise totally normal findings on screening laboratory
tests and autoimmune serology. Antichlamydial IgG
antibodies were positive at 0.62 EIA units (normal or
indeterminate 0-0.17). There were no IgM antibodies.
Her synovial biopsy demonstrated prominent villi and
clusters of perivascular mononuclear cells including
some plasma cells (Figure 1). Electron microscopy was
unsatisfactory because the specimen prepared for exam-
ination showed only fibrous tissue.

A followup examination was arranged 8 months
after the original biopsy. For 1 month, she had been
experiencing painful fingers. She had no other new
health problems. On examination most proximal inter-
phalangeal joints had bony enlargement but the left
second and third proximal interphalangeal joints were
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Figure 1. Synovial biopsy from sub]ect 2, showing chronic inflamma-
tion in the totally asymptomatic knee from which chlamydial DNA was
identified. Synovial lining cells are not increased. There is mild
vascular congestion and surrounding mononuclear cell infiltration with
plasma cells, lymphocytes, and macrophages. Hematoxylin and eosin
stained; original magnification X 400.

also boggy and tender. The left knee was still asymptom-
atic but was warmer and slightly swollen without a
definite bulge sign. There was no crepitus. She declined
further studies.

DISCUSSION

This first study of apparently normal volunteers
has shown that a small number of asymptomatic individ-
uals harbor nucleic acids of Chlamydia trachomatis in
their synovium. The 6.6% frequency of positive subjects
(2 of 30 subjects studied) is much lower than the
frequency of positivity among subjects we have studied
with reactive arthritis (~50%) and subjects with rheu-
matoid or unclassifiable arthritis who have some evi-
dence of synovial Chlamydia (10-20%) (8,19). We have
not studied osteoarthritis (OA), but Bas et al (4) in-
cluded 15 patients with OA in their series and reported
1 patient positive for C trachomatis. That patient had
evidence of a higher than expected joint fluid leukocyte
count, suggesting the presence of something other than
isolated OA.

Both of our subjects, although asymptomatic, had
at least some histologic evidence of a synovial inflam-
matory reaction to the organism. Whether these subjects
will develop overt disease remains to be seen. On
reevaluation of patient 2, there was some suggestion that
clinical joint disease might be evolving. Studies of larger
numbers of individuals would be needed to gain some
notion of exactly how often Chlamydia disseminates to

joints and whether it ever does so with absolutely no host
response. Whether Chlamydia is ever disseminated and
then cleared without the development of disease will
also require further study. This background level of PCR
positivity found in the synovium of asymptomatic sub-
jects can begin to define a level against which various
disease states can be compared. Chlamydia certainly is
known to persist asymptomatically in the genital tract,
and this is a likely site for further study as a possible
source. Our initial short-term studies in experimental
animals have so far shown that Chlamydia can spread
from ocular and genital infections without overt disease
but with some histologic changes (20).

These studies to date have not identified any
other bacteria in asymptomatic joints, but the possibility
of their existence is certainly not excluded. Whether our
inability to demonstrate other organisms in asymptom-
atic joints is due to variation in sensitivity of techniques,
small numbers of people sampled, or actual predilection
for Chlamydia in joints is not yet clear. Studies by
Wilbrink et al (21), our group (17), and other investiga-
tors have begun to accumulate evidence of bacterial 16S
rRNA in a number of diseased joints in which infectious
agents had not especially been suspected.

If findings such as ours are confirmed, implica-
tions for treatment or identification of bacterial DNA in
asymptomatic joints or at other sites may need to be
addressed in systematic studies. Parvovirus (22), and
Borrelia (23), as well as Chlamydia, are examples of
organisms that have been detected in inflamed joints
without clinical evidence of antecedent disease at other
sites by use of the newer sophisticated methods such as
PCR. Whether nucleic acids of these other organisms
occur in asymptomatic joints is not known, but could
have important implications for studies on pathogenesis.
Parvovirus B19 DNA has been reported in the synovium
of joints arthroscoped after trauma (24).

Does persistence of nucleic acids definitely play a
role in reactive or other arthritis? Might persistence
more likely only cause disease in the presence of certain
types of host response? Our current subjects have not
been treated, but the subject whom we were able to
contact has been advised of our findings and has been
offered the opportunity of receiving followup care.
Treatment of patients with known Chlamydia-associated
reactive arthritis with antibiotics has not been proven to
be invariably successful (25,26). Host factors may need
evaluation and manipulation. Neither of our subjects
had any clear clinical suggestion of host defects in
handling infections, although 1 patient had recurrent
sinusitis.
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In our histologic study of normal synovium ob-

tained by needle synovial biopsy, we have seen some
other subjects with findings that appear outside of the
usual normal range. Episodic or chronic bacterial or
other infectious insults could be a factor in some of these
changes. Bacteria and other particles reaching the cir-
culation can readily, or perhaps even preferentially,
localize to joints or entheses (27). Possibly more impor-
tant than whether agents ever reach the joint is how the
host responds to their presence.
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