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Adenosine deaminase (ADA, EC 3.5.4.4) is important enzyme in
purine metabolism [7]. Themall isoform of the enzyme (SADA) iscataly-
tically active protein with a molecular mass3§-40 kDa. [9].The large ADA
isoform (LADA, Mm of 280-300 kDa) represents a non-covalent complex
between the catalytic unit and an ADA-binding ceflembrane enzyme
dipeptidyl peptidase IV (DPPIV he enhanced ADA activity was registered in
different diseases, e.g. tuberculosis, rheumatdfttias, etc.(reviewed in [4].
The ADA substrate, adenosine, is known as antimfhatory agent. It suppres-
ses thanflammation by decreasing of pro-inflammatory ancreasing of anti-
inflammatory cytokines, regulatinthe inflammatory function of endothelial
cells [6].

Arthritis is one of the most common causegebple’s disability in the
world. There are 10@ifferent forms of arthritis. Inflammatory joiniseases are
heterogeneous group of disorders afflicting notygolint tissues but often
multiple organs in the body. The group of the joint disosdacludes septic
arthritis (SA), rheumatoid arthritis (RA), osteoarthritis (RAankylosing spon-
dylitis (AS), reactive arthritigReA), etc. [23].RA is one of the most common
types of arthritis. It affects 0.5-1% of the wopldpulation. It is an autoimmune
diseaseaccompanied with inflammation, causing chronic sy® and
progressive destruction of joints. The preventioraleast retardation of irre-
versible joint damage is a principal therapeutio & RA [20, 25].

Acute bacterial arthritis or “septic arthritis” s rheumatologic emer-
gency. Bacterial replication in theint and the ensuing inflammatory process
can leado local joint destruction, and may be accompaiigdystemic infec-
tion [22]. The predominant causatiymthogens in septic arthritis are Stap-
hylococcusaureus and Streptococcus, accounting for up to 8figases [11].
Staphylococci (S. aureus and coagulase-negataghylococcuspecies) ac-
count for moreghan half of cases of prosthetic-hip and prostHatigeinfection
[24]. Typically septic arthritis presents with a shor xeek history of pain,
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swelling, heat and restrictechovement in the affected joint(s). There is a
commonmisconception that septic arthritis affects onatjonly, but evidence
suggests that in up to 22% of caies presentation is poly-articular [10].

Protein citrullination (deimination) catalyzed byzgmes of peptidyl
arginine deiminase (PAD) family is a posttranslagéiomodification, conversing
arginine residues in proteins into citrulline resd [12]. PAD enzymes and the
citrullinated proteins are implicated in numerowsthplogical disorders, so
citrullination is considered as one of crucial mse in the context of inflam-
mation [16], particularly, linked to the pathogeisesf RA [14]. The citrul-
linated ADA was suggested as an ACPA antigen in RA synovitis [18].
Generally, the investigation of protein citrullirat is an urgent, actual task in
the medical biochemistry.

There are several works devoted to the ADA actidpplication for
differential diagnosis of joint diseas®]. Preliminary we demonstrated that in
RA SFs the increasing of the ADA activityascompanied with the increasing
of SADA/LADA ratio. It was significanthhigher as compared to the SFs from
patients with ankylosing spondylitis (AS), gout (Guvenile idiopathic
arthritis (JIA) and reactive arthritis (ReA) [BADA and LADA isoforms from
the SFs of RA, G, AS, ReA and JIA were separated their comparative
amounts were evaluated. In the SFs from the mostudfied arthritis types, the
LADA isoform was prevailing over the SADA isoforrActually, only in the
SFs from patients with RA, the SADA isoform wasgameted in the substantial
amount. The isolated ADA isoforms were purified anelir citrullination states
were analyzed. The LADA samples from the SFs ofttadl studied arthritis
types were not citrullinated [13]. As to the SADdyly in the case of purified
from RA SFs, SADA was citrullinated [3Considering, that one of Jafginine
residues in SADA [8], Arg-142, participataés SADA binding to DPPIV [21],
we suggested the prevention of the SADRPIV interaction because of Arg-
142 citrullination. Occurring of these phenomen#& SF, obviously, result in
hindering of SADAtransformation to LADA and to the registered acclaton
of SADA especially in RA SF.

The presentvork demonstrates that from the 7 studied samflegmtic
arthritis (SA) SFs, only in one case the SADA warillinated similar to the
SADA from RASF.

Material and Methods

The synovial fluids from the patients diagnosedording to the accepted
classification criteria andstored before use at -ZD L-citrulline, diace-
tylmonoxime(DAMO), thiosemicarbazide (TSC) amdlenosine was purchased
from Sigma (USA)AIl the used reagents were of the highest availpbiéy.

The ADA activity was assayed by the phehgpochloritecolorimetric
method. The amount cdimmonia, liberated in the catalyzed deamination of
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adenosine was evaluated from the absorbance af#ay mixture at 630 nm [1,
17]. SADA and LADA isoforms were separated from SFs gsiel-filtration
chromatography procedures as descrimatier [2].

The presence of citrulline in the proteins was ghowusing the
colorimetric assay based on the specific reactfobAMO with ureido group
under highly acidic conditions [5]. The protein gaenwas subjected to acidic
hydrolysis by incubating in a water bath for 1.5.fwin the presence of 3 N
HCI. To 0.5 ml of hydrolyzed protein, 1.5 ml of $tdy prepared chromogenic
solution was added. The chromogenic solution imB@ontained 1 mg TSC,
10 ml 0.5 % DAMO in water and 20 ml 0.025% Fe&blution in 15 % HSO,.
The mixture of hydrolyzed protein and chromogerotuson in a capped test
tube was incubated for 15 min in a water bath. rAfteoling, the quantity of
citrulline was measured as optical absorbance @tré8. In the work it was
expressed asshyAog ratio.

The spectral measurements were carried out on geetrsphotometer
Cary 60 (USA).

Results and Discussion

The presentwvork characterizes one SF sample from 7 studiedicsep
arthritis (SA) samples, in which the SADA isoformasv citrullinated. The
patient wasdiagnosed by SA of shoulder joinigfected with Staphylococcus
aureus. He took Metformin as he had type Il diabetellitus. The physical
examination showed obvious swelling of shoulder lméation of movement
(both actively and passively) cause of severe phitial laboratory inves-
tigations (Creactive protein, 35 mg/L; white blood cell couh®x1G/ul;
erythrocyte sedimentation rate 58m/hour) evidenced acute inflammation
process. Because the rheumatoid factor and anti4{e€iB werenegative, the
patient was not diagnosed as RA.

The total ADA activity in the SF from shoulder jtérof this patient was
equal t066.5U/L, the highest among af the SA SF samples and being an
additional indication of inflammation. We studiettis SF sample more
rigorously. After dialysis against 7mM phosphatefféu (pH 7.4), it was
concentrated on the ion-excharigBAE-cellulose. An aliquot from the central
protein fraction, eluted from this column was sabge to gel-filtration through
Sephadex G-200sf. In all the eluted fractions, pinetein (Asg), the ADA
activity (Aesg), and the level of protein citrullination £&/A»s) were evaluated.
Figure 1 shows the results of this gel-filtratiorhe diagram for the ADA
activity (-e-) evidences thsignificant level in the region of LADA molecular
mass (250 kDa) and the lower level in the regioBADA molecular mass (35-
40 kDa). The diagram for the level of citrullinatiG-A-) evidences the absence
of citrullination in the high-molecular region fractions, and noticeable
citrullination in the small-molecular fractions Wwitlow ADA activity. This
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result evidences the protein citrullination in SADRractions separated from

shoulder SA SF.
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As it was noted in the Introduction, earlier, wegistered that SADA in
RA SF is usually citrullinated. For comparison witite SADA from shoulder
joints SA SF, Figure 2 shows the result of identgel filtration on Sephadex
G-200sf of RA SF with separation of small and larggforms of ADA. The
obtained picture evidences some protein citruliamin the LADA preceding
fractions (Mm > 300kDa), and significant citrullit@n in protein fractions in
the region of SADA activity (Mm ~ 35-40 kDa).
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Figure 3 compares the results from the diagrant§gares 1 and 2. This
picture evidences: a) in RA SF the specific agtiot SADA fraction, Assf/Azso
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ratio, averaged through all the activity possessiagtions, is 2.7 times higher
than at SA SF; b) the averaged SADA/LADA ratio & R 3.2 times as higher
as compared with SA; c) the averaged citrullinatetate of all the SADA
fractions expressed ass#fAg ratio, is nearly the same (1.1) at two, SA and
RA samples. Hence, in the single case of SF from W an acute
inflammation, even being presented in the loweel@ompared to the RA SF,
the citrullination state of SADA is close to thergllination of SADA in RA
SF.
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Fig.3. The comparison of the data from diags in Fig. 1 and Fig.2
Conclusion

Septic arthritis is a medical emergency which czadIto serious com-
plications and mortality. For this reason, the ppbmccurate diagnosis and the
correct treatment are critical to ensuring a gasit.

Therefore, along with the bacteriological analy#ig, biochemical inves-
tigations of SFs, as protein citrullination canveey informative and valuable.
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Unkunghunbwdhttwqub ubwwnhl wppphwinh nhupnid
L.Q. Gupuybnjut
NEwywnhnhjupghuhth gehthtwgdwdp (MUY) hEnnpuujughn

Aliwthnjunudp uyhnwnigubpnid wipghtthth dbwgnpnubtpp yepusynud
Ll ghwnpnihh: 8hnpnihttwgus uyhnwlnigubp ki gpuigynid dup-
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nnt Uh pwpp nipe hhywbnmpniubph dwdwiwy Ujghwydbph U Mwp-
Yhtuntth hhwunmpjniuutp, pbdwnnhy wppphn (PU) b wyj: 0U-h
uhiynjuw) htinniynud (UZ) wnkinght nhwdhiwgh (GHU) wnhynipjub
qquih wdé k gpuiigyt), np ninklgynid Ep gudp Unjklnijuyhtt Aih wényg
(8UNU): Uykiht, hhug wmwppbp wppphnttph Uz-hg wipwwndws 8U-
10U b FUU (pupdpudnibynyughtt UU) hqndlubphg ghwnpnihtiug-
Jws Ep dhuyt U UZ-hg wiowndws 8UTU-u: Uju wphiwnwtipnid
ubpjuyugdus wndjuukpp gnyg ki tiwjhu ubynhy wppphnh Uz-nud
8UU-h ghnipnihtmuguéd (hubp:

A/IeHO3HH/1e3aMIHA32 IIPH CENITUYECKOM apTpHTE
JLT'. Kapanersn

[ocTTpaHcnsuuoHHass MoauQUKaUWs NEeNTUAWIAPTrUHUHACUMUHA3aMU
(ITA/T) mpeBpaiaetT OCTaTKM apriHMHa B Oenkax B UMTPYJUIMH. LluTpyamuHu-
pOBaHHbIE OENKM PErucTPUPYIOTCS MPHU HEKOTOPBIX TSDKENbIX 3a00JIeBaHUSX
YesloBeKa, TakuX kak Oose3nm Anbureiivepa u [lapkmHcoHa, peBMaTOMIHBIN
aptput (PA) u ap. Beuto moka3aHo 3HaYMTENbHOE MOBBIIICHUE AKTHMBHOCTH
aneHozuHae3amuHasbl (AJIA) B cuHoBuanbHO# xuakoctu (CXK) pesmaroma-
Horo aptputa (PA), compoBosnatouieecs: yBeJIMYEHUEM ero HU3KOMOJIEKYJIsip-
Hoi dopmbl (HAJIA). Bonee Toro, cpenn HAJIA u BAJIA (BhicokOMOJIE-
kynspHas AJIA) wzodopm u3 CXK nsatv TUNOB aprputa Oblia LUTPYILUIH-
HupoBaHa Tosibko HAJIA u3 CX PA. JlaHHble, npeacTtaBieHHbIe B HaCTOSIILIEH
pabote, cBumeTenbeTBYIOT 0 uTpyunHMpoBanu HAJIA B CXK centrueckoro
apTpura.
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