
Letters to the Editor

675

Activity of N-acetyl-
hexosaminidase in serum and
joint fluid of the knees of
patients with juvenile 
idiopatic arthritis

Sirs,
In the pat h ogenesis of dege n e rat ive and
inflammatory joint disease, the role of the
lysosomal N-acetyl-β h ex o s a m i n i d a s e
(HEX) is of particular importance (1-3). We
report the first data on HEX activity in the
synovial fluid and serum of patients with
juvenile idiopatic arthritis (JIA).
We studied 15 patients with JIA (5 girls, 10
boys; 6-16 years old). Four of them had pol-
yarticular and 11 oligoarticular onset JIA.
Duration of the disease was 0.5-10 years. At
the time of sampling 6 patients were in a
very active, and 9 in a subacute, period of
disease according to Mallya and Mace (4).
Rheumatoid factor was positive in 1 child
and 2 children had antinuclear antibodies.
We also studied two other gro u p s : 1 5
patients with rheumatoid arthritis (RA) (10
female, 5 male; 22-74 years old; duration of
the disease 5-30 years) with knees that were
swollen and painful during physical exami-
n at i o n , and effusion in the joint; and18
patients with injured anterior cruciate liga-
ments (ACL) (5 females, 13 males; 17-21
ye a rs old) 3 weeks to 27 months after
injury. Arthrocentesis of the knee joints of
JIA and RA patients was perfo rm e d
because of prolonged exudation or intra-
articular injections of steroids. Samples of
knee joint fluids from patients with ACL
we re collected during routine diag n o s t i c
arthroscopy. Activity of HEX in serum and
synovial fluids was determined according
to Zwierz et al . (5), and protein according
to Gornall et al. (6). The study design was
approved by the Ethical Committee of the
Medical Unive rsity of Bialy s t o k , and all
patients gave their informed consent.
In the synovial fluid of patients with JIA
and RA, the specific activity of HEX
amounted to 28.4 ± 20.0 µk at/kg pro t e i n
and 25.3±10.4 µkat/kg of protein, respec-
t ive ly, and was signifi c a n t ly elevated in
c o m p a rison to patients with ACL injury
( 5 . 1 ± 2.2 µk at/kg of protein); p ≤ 0 . 0 0 0 1
(Fig. 1). The specific activity of HEX in the
synovial fluid of patients with JIA, RA and
ACL injury was 8.3, 6.3 and 2.0 times high-
er than in the same patients’ serum.
Our results indicate that in rheumat o i d a l
diseases, excretion of HEX from joint tis-
sues to synovial fluid is much higher than in
non-rheumatoid diseases. It is worth noting
that HEX activity increases even above 20
µkat/kg protein in the very active period of
JIA. This is in agreement with reports of

Stephens et al. (7) that HEX activity in the
synovial fluid of RA patients is higher than
those with osteoarthritis, and of Berenbaum
et al. (8) that the specific activity of HEX in
the synovial fluid of RA patients is higher
than in their serum. The elevated activity of
HEX in the synovial fluid of patients with
J I A , s i m i l a rly to RA pat i e n t s , i n d i c at e s
damage to the lysosomes of the joint tis-
sues. This may be of diagnostic value in
children with prolonged exudate in the knee
j o i n t , resistant to pharm a c o l ogical and
p hy s i o t h e rapeutical tre atment. In these
cases we advise determining the HEX in the
s y n ovial fl u i d, wh e re values ab ove 10
µkat/kg of protein suggest rheumatoid dis-
e a s e. Howeve r, b e fo re introducing the
ab ove results to ge n e ral pra c t i c e, m o re
investigation in a larger number of patients
with JIA will be necessary.

J. POPKO1, MD
A. ZALEWSKA2, MD
S. OLSZEWSKI1, MD
A. GÓRSKA3, MD
S. SIERAKOWSKI4, MD, Professor 
K. ZWIERZ2, MD, Professor
M. URBAN3, MD, Professor
1Departments of Paediatric Orthopedics and
Traumatology, 2Pharmaceutical Biochemistry,
3Paediatrics, and 4Rheumatology, Medical
University of Bialystok, Bialystok, Poland.

Address correspondence to: Dr Janusz Popko,
Department of Pediatric Orthopedics and
Traumatology, Children’s Hospital, J. Was-
zyngtona 17 Str., 15-274 Bialystok, Poland.

References
1. VERBRUGGEN G, VEYS EM: N-acetyl-β D-

glucosaminidase activity in synovial fl u i d.
Rheumatol Rehab 1975; 14: 50-5.

2. S H I K H M A N A R , B R I N S O N D C , LUTZ M:
Profile of glycosaminoglycan-degrading gly-
cosidases and glycoside sulfatases secreted
by human articular chondrocytes in home-
ostasis and infl a m m ation. A rt h ritis Rheum
2000; 43: 1307-14.

3. P O P KO J, ZALEWSKA A , B RYCKA R, M A -
CIAS T, KNAS M, ZWIERZ K : Activity of N-
acetyl-β hexosaminidase and its isoenzymes
in joint fluid from a knee with an injured an-
terior cruciate ligament. Biol Sport 2002; 19:
43-9.

4. MALLYA RK, MACE BE : The assessment of
disease activity in rheumatoid arthritis using
a mu l t iva ri ate analysis. R h e u m atol Rehab
1981; 20: 14-17.

5. ZWIERZ K, GINDZIENSKI A, GLOWACKA D,
POROWSKI T: The degradation of glycocon-
jugates in the human gastric mucous mem-
brane. Acta Med Acad Sci Hung 1981; 38:
142-52.

6. G O R NA L L AG, BA R DAW I L L C J, DAV I D
M M: D e t e rm i n ation of serum proteins by
means of the biuret reaction. J Biol Chem
1949; 177: 751-66.

7. S T E P H E N S RW, G H O S H P, TAYLOR T K F:
The ch a ra c t e ri s ation and function of the
polysaccharides of human synovial fluid in
rheumatoid and osteoarthritis. Biochim Bio -
phys Acta 1975; 399: 101-12.

8. B E R E N BAUM F, L E G A R S L , TO U S S I ROT E
et al.: Marked elevation of serum N-acetyl-
β−D-hexosaminidase activity in rheumatoid
arthritis. Clin Exp Rheumatol 2000; 18: 63-
66.

Fig. 1. Specific activity of N-acetyl-—hexosaminidase in the synovial fluid and serum of patients with
idiopathic juvenile arthritis (JIA), rheumatoid arthritis (RA) and injured anterior cruciate ligaments
(ACL).


