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Kashin-Beck disease (KBD) is an endemic 
degenerative osteoarthropathy of uncertain 
etiology. The aim of our study was to identify 
changes in C-telopeptide of type II collagen (CTX-II), 
pyridinoline (PYD), and deoxypyridinoline (DPD) 
among KBD patients. 54 KBD patients and 78 
healthy controls were included this study. Urinary 
samples were collected and measured by ELISA. The 
median quantities of PYD, CTX-II, and DPD of KBD 
patients were 1107.73 ng/µmol.cre, 695.11 
ng/µmol.cre, and 1342.34 pml/µmol.cre, while the 
median quantities of healthy controls were 805.59 
ng/µmol.cre, 546.47 ng/µmol.cre, and 718.15 
pml/µmol.cre, respectively. The differences 
between KBD patients and healthy controls were 
statistically significant (Z = 4.405, 3.653, and 3.724; 
P < 0.001). The higher levels of PYD, CTX-II, and DPD 
detected in KBD patients indicate that they could 
be used as biomarkers of KBD.  

Kashin-Beck disease (KBD) is an endemic 
degenerative osteoarthropathy characterized by 
chondrocyte necrosis, apoptosis, cartilage 
degeneration, and matrix degradation[1]. The 
pathological changes of KBD progress slowly and 
lead to secondary osteoarthritis. KBD is 
geographically distributed in a narrow zone in China 
from the northeast to the southwest. The etiology of 
KBD remains uncertain. Three major environmental 
causes have been proposed: selenium deficiency, 
cereal contamination by mycotoxin-producing fungi, 
and high levels of organic material in drinking 
water[2-3]. 

Usually the development of KBD is monitored by 
X-ray of the hand, however this method only 
measures bone erosion and cartilage loss with poor 
sensitivity. Radiographic changes develop over 
relatively long periods of time and significant 

cartilage degradation must occur before it is seen on 
a radiograph[4]. Magnetic resonance imaging (MRI) is 
also used to assess quantitative and qualitative 
cartilage changes[5], however this is an expensive and 
time- consuming method.  

Early diagnosis and treatment of KBD is 
paramount in preventing joint damage and disability. 
Biochemical markers are molecules derived from 
connective tissue fragments, which can be measured 
and evaluated as an indicator of normal biologic 
processes, pathogenic processes or pharmacologic 
responses to therapeutic interventions[6]. Sensitive 
biomarkers reflecting the turnover and activity of 
the synovium, cartilage, and bone tissues can be 
used to monitor disease progression and drug 
efficacy more reliably and with higher sensitivity in 
comparison with radiographic changes which often 
occur slowly[5]. 

Type II collagen is the most abundant 
constituent of the cartilage matrix. The 
C-telopeptide of type II collagen (CTX-II) can be 
measured in urine providing a sensitive and specific 
measure of type II collagen breakdown[7]. 
Pyridinoline (PYD) and deoxypyridinoline (DPD) are 
bone turnover markers that can be detected in 
urine[8]. The aim of our study was to identify changes 
in the levels of CTX-II, PYD, and DPD in urine in KBD 
patients. This investigation might provide a better 
understanding of KBD pathogenesis. 

The study was carried out in compliance with 
the ethical principles outlined in the world medical 
association Helsinki’s declaration. This study was 
approved by the Ethics Committee of the Qinghai 
Institute for Endemic Disease Prevention and Control. 
The consent procedure was approved by the Ethics 
Committee of the Qinghai Institute for Endemic 
Disease Prevention and Control. 
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could effectively reduce the serum level of CTX-II 
and delay the process of articular cartilage damage 
induced by T-2 toxin．In this study, the urinary levels 
of CTX-II in KBD patients were higher than in the 
control group (P < 0.001), indicating that articular 
cartilage degradation is involved in the pathogenesis 
of KBD. This finding is consistent with a previous 
study[6]. 

PYD and DPD derive from the breakdown of 
collagen. PYD and DPD have been validated as useful 
markers for bone resorption and their levels are 
significantly higher in OA patients[8]. Due to their 
specific localization in bones and renal excretion, the 
measurement of urinary levels of PYD and DPD could 
provide insight into bone metabolism and help us 
better understand pathological changes in bone and 
cartilage[8]. In this study, the urinary levels of PYD in 
KBD patients were also higher than in healthy 
controls (P < 0.001). This indicates that collagen 
breakdown of the articular cartilage occurs in KBD 
patients, which are consistent with a previous study. 

In this study, we found that there were 
biological changes in the urine of KBD patients. 
Although more biomarkers can be identified in 
serum, serum collection is invasive. Because of 
language and culture barriers in Qinghai, the local 
population does not accept invasive methods of 
examination. Thus, prevention and control of KBD is 
lagging behind. Detection of biomarkers in urine 
samples provides a non-invasive method to monitor 
KBD. However, the results presented here should be 
taken with caution since the sample size was small 
and only a few biomarkers were measured.  

In summary, we found that there were changes 
in urinary biomarkers in KBD patients. The total 
urinary levels of PYD, CTX-II, and DPD in KBD patients 
were higher than healthy controls. These biomarkers 
could reflect the changes of collagen breakdown of 
KBD. Therefore, biomarkers in urine will help to 
better understand KBD pathogenesis in the future.  
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