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Introduction  Human cartilage glycopro‑
tein‑39 (HC gp‑39), also referred to as YKL‑40, 
is a protein produced by human chondrocytes, 
synovial cells, macrophages, and neutrophils.1,2 
The physiological role of HC gp‑39 remains un‑
known, although contribution to angiogenesis 
control and regulation of the connective tissue 
remodeling have been suggested as its putative 
functions.3

Increased serum levels of HC gp‑39 were found 
in patients with rheumatoid arthritis, and were 
therefore associated with articular damage and in‑
flammation. Peptides derived from HC gp‑39 bind 
to DR4 molecules on peripheral blood T cells from 
patients with rheumatoid arthritis. On the ba‑
sis of this finding, HC gp‑39 has been suggest‑
ed to be involved in the pathogenesis of rheuma‑
toid arthritis.4,5

Systemic lupus erythematosus (SLE) is an auto
immune disease affecting various organs. SLE 

patients suffer from arthralgias or even arthritis 
that might lead to joint damage. So far, only a few 
studies have investigated the serum level of HC 
gp‑39 in patients with SLE. Vos et al.6,7 showed 
increased serum HC gp‑39, but there was no cor‑
relation with clinical and laboratory parameters 
of disease activity or inflammation. The present 
study was designed to evaluate serum HC gp‑39 
levels in patients with SLE in relation to their 
joint manifestations.

Patients and methods  Twenty‑five women 
with SLE were examined. A mean age of patients 
was 44 years, mean period of overt disease prior 
to the study was 10.5 years. A control group com‑
prised 22 healthy women (mean age, 41 years). 
The body mass index (BMI) of patients and con‑
trols was similar (23.2 ±4.2 and 25.2 ±3.8 kg/m2, 
respectively). Diagnosis of SLE was based on 
the modified American College of Rheumatology 
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Abstract

Introduction  Human cartilage glycoprotein‑39 (HC gp‑39) is a protein secreted by various cells 
including chondrocytes. Serum HC gp‑39 has been suggested to be a marker of cartilage damage. 
However, inflammation involving other sites than the  joints is an additional factor that increases 
the serum level of HC gp‑39.
Objectives  The aim of the study was to evaluate the usefulness of HC gp‑39 determination in serum 
of patients with systemic lupus erythematosus (SLE) as a marker of joint involvement.
Patients and methods  Serum HC gp‑39 levels were measured in 25 patients with SLE and 22 
healthy controls. SLE activity was assessed by the Systemic Lupus Erythematosus Disease Activity 
Index, and articular involvement by calculating the number of swollen and tender joints. The markers 
of inflammation (erythrocyte sedimentation rate, C‑reactive protein) were determined.
Results  We observed an increase in HC gp‑39 in SLE patients. However, there was no correlation 
of this parameter with disease activity, inflammatory markers (except serum γ globulin levels), and 
articular involvement.
Conclusions  The study suggests that increased HC gp‑39 in SLE patients results mainly from 
inflammation and is not useful as a marker of joint involvement.
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There was no correlation between serum 
HC gp‑39 levels and age, BMI, duration of symp‑
toms, serum CRP, ANA titre, or ESR. A positive 
correlation was found between HC gp‑39 and γ 
globulin in SLE patients (r = 0.40, P <0.05). There 
was no such correlation in controls. There was no 
association between HC gp‑39 levels and disease 
activity measured with the SLEDAI. There was no 
difference in serum HC gp‑39 between the sub‑
groups of patients with the SLEDAI <30 (10 pa‑
tients) and those with the SLEDAI >30 (15 pa‑
tients) or those treated with different doses of 
glucocorticosteroids.

When SLE patients were classified according to 
the degree of articular involvement, there was no 
correlation between serum HC gp‑39 levels and 
the number of swollen, tender joints or DAS 28 
(data not shown).

Discussion  Articular involvement in SLE is dif‑
ferent from that in rheumatoid arthritis. In the 
latter, inflammation of the synovial membrane 
results from infiltration with activated lympho‑
cytes and major histocompatibility complex class 
II expressing cells, and this phenomenon may be 
related to altered peptide ligand based on the HC 
gp‑39 epitope.13 In SLE patients, inflammato‑
ry arthritis rarely leads to joint destruction and 
is believed to be an immune‑mediated reaction 
or a result of deposition of immune complexes 
within the joints.

HC gp‑39 was initially thought to be an index 
of cartilage damage but subsequent studies re‑
vealed that it should be considered as an index 
of chondrocyte activation.14 This process is relat‑
ed to inflammation and may be associated with 
cartilage damage because it occurs in rheumatoid 
patients, while it is not associated with signifi‑
cant joint damage in SLE patients with immune

‑induced chondrocyte activation.
Our results suggest that HC gp‑39 cannot be 

considered as a marker of articular damage in pa‑
tients with SLE, which is consistent with the pre‑
vious findings of Vos et al.6,7 The mechanism that 
accounts for secretion of HC gp‑39 remains un‑
clear. The open question is what is a role of sys‑
temic inflammation in stimulation of HC gp‑39 
secretion. In the present study, there was no cor‑
relation between serum HC gp‑39 and CRP. It 
might suggest that HC gp‑39 is released by ac‑
tivated chondrocytes only, but it is not an acute 

classification criteria.8 Patients with overlapping 
syndromes or other concomitant disorders were 
excluded. All the examined patients had active 
disease (Systemic Lupus Erythematosus Disease 
Activity Index [SLEDAI] >10), and most of them 
had organ involvement. There was no patient 
with renal failure requiring dialysis. All patients 
were receiving treatment for SLE.9 Corticoster‑
oids were administered in all patients (mean daily 
dose equivalent of 22 mg prednisone), some pa‑
tients received other medications as well (cyclo‑
phosphamide, azathioprine, mofetil mycophe‑
nolate). Venous blood samples were collected in 
the morning after overnight fasting.

Serum HC gp‑39 was measured with a com‑
mercially available enzyme‑linked immunosor‑
bent assay, using METRA YKL‑40 kit (Quidel Co., 
San Diego, California, United States). All mea‑
surements were done in duplicate. The erythro‑
cyte sedimentation rate (ESR), serum C‑reactive 
protein (CRP), antinuclear antibody (ANA), and 
protein fractions were determined using rou‑
tine methods. To assess disease activity we used 
the SLEDAI,10 because it has been shown to be 
a valid measure in multiple patient groups, and 
also to be sensitive to signs and symptoms of 
internal organ involvement.11 Articular involve‑
ment in patients with SLE was evaluated by cal‑
culating the number of swollen and tender joints. 
We also used an index for rheumatoid arthri‑
tis activity, the Disease Activity Score (DAS) 28, 
because it includes the assessment of 28 joints 
for tenderness and swelling, as well as the ESR. 
The DAS 28 index was calculated like in rheuma‑
toid arthritis patients (DAS 28 = 0.54 times √ 
[number of tender joints] + 0.039 times number 
of swollen joints + 0.72 times natural logarithm 
ESR + 0.14).12

Data distribution was analyzed with the Sha‑
piro‑Wilk test. The U Mann‑Whitney test was 
used to compare the groups because the obtained 
results were not normally distributed. Correla‑
tion coefficients were calculated and tested us‑
ing the Spearman’s rank test.

Results  Mean serum levels of HC gp‑39 were 
almost twice higher in SLE patients than in con‑
trols. The HC gp‑39 level was above 51.3 ng/ml 
(i.e., mean ± standard deviation of the control 
group) in 14 SLE patients (60%) (TABLE).

Table  Serum human cartilage glycoprotein‑39 level and other laboratory parameters in patients with systemic lupus erythematosus and healthy 
controls (mean ± standard deviation)

Group HC gp‑39 (ng/ml) CRP (ng/ml) ESR γ globulin protein fraction (%)

(mm/1 h) (mm/2 h)

controls (n = 22) 36.4 ±14.9 2447.6 ±1600.1 7.7 ±3.4 15.8 ±5.1 13.9 ±1.1

SLE (n = 25) 65.2 ±43.0a 9884.3 ±1867.7a 24.0 ±25.2 43.9 ±36.0 15.8 ±2.9

a  statistical significance of the difference P <0.005

Abbreviations: CRP – C‑reactive protein, ESR – erythrocyte sedimentation rate, HC gp‑39 – human cartilage glycoprotein-39, SLE – systemic lupus 
erythematosus
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phase reactant, and the local inflammation with‑
in the synovial membrane is the major trigger for 
HC gp‑39 release. The role of immune‑mediat‑
ed activation of chondrocytes in secretion of HC 
gp‑39 is supported by the correlation between 
serum HC gp‑39 and γ globulin levels.

Our results do not suggest that HC gp‑39 mea‑
surement should be applied for clinical purpos‑
es as a marker of articular involvement in pa‑
tients with SLE; nonetheless, the mechanism of 
increased HC gp‑39 in these patients is a phenom‑
enon that deserves further investigation.
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Streszczenie

Wprowadzenie  Ludzka chrząstkowa glikoproteina 39 (human cartilage glycoprotein-39 – HC gp‑39) 
jest białkiem wydzielanym przez różne komórki, w tym chondrocyty. Sugerowano, że stężenie 
HC gp‑39 w surowicy jest wskaźnikiem uszkodzenia chrząstek, ale procesy zapalne pozastawowe 
są dodatkowym czynnikiem zwiększającym stężenie HC gp‑39 w surowicy.
Cele  Celem pracy jest ocena przydatności oznaczania stężenia HC gp‑39 w surowicy chorych na 
toczeń rumieniowaty układowy (systemic lupus erythematosus – SLE) jako wskaźnika uszkodzenia 
stawów.
Pacjenci i  metody  Stężenie HC gp‑39 w surowicy oznaczono u 25 chorych na SLE i u 22 osób 
zdrowych, stanowiących grupę kontrolną. Aktywność choroby określono za pomocą wskaźnika 
SLEDAI (Systemic Lupus Erythematosus Disease Activity Index). Zajęcie stawów oznaczono liczbą 
obrzękniętych lub bolesnych stawów. Oznaczono wskaźniki zapalne (odczyn Biernackiego, stężenie 
białka C‑reaktywnego).
Wyniki  Wykazano zwiększenie stężenia HC gp‑39 w surowicy chorych na SLE, ale nie stwierdzono 
korelacji stężenia HC gp‑39 z aktywnością choroby, wskaźnikami zapalenia (z wyjątkiem stężenia 
γ‑globulin), jak również ze stopniem zajęcia stawów przez proces chorobowy.
Wnioski  Wyniki badania sugerują, że zwiększone stężenie HC gp‑39 u chorych na SLE jest głównie 
skutkiem procesu zapalnego i nie wskazują na przydatność oznaczania HC gp‑39 jako wskaźnika 
uszkodzenia stawów.
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