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体的关系

2019 Modern Rheumatology (IF 1.97)



Introduction

 Cytokines in synovial fluid (SF) play a crucial role 
in knee osteoarthritis (KOA). Exosomes are 

nanovesicles that are abundant in SF and carry a 

large quantity of signaling molecules. The 

purpose of this study was to evaluate the 

cytokine profiles of SF-derived exosomes and try 

to explore its biological function. 

 膝关节滑膜液、外泌体、细胞因子与膝骨关节炎的关
系

 Twenty-four KOA patients，PBMCs and 
chondrocytes 



Introduction

 Our data indicated that most cytokines in SF are 
not only in a free form but also associated with 

and enriched in exosomes. Exosomes from end-

stage KOA patients has a higher level of 

cytokines, especially chemokines, in comparison 

with the cytokine profiles of the soluble SF. SF-

derived exosomes recruit inflammatory cells and 

inhibit cartilage proliferation, thus promoting joint 

degeneration. These data provide a new 

perspective for understanding the changes in 
the inner environment of KOA. 

 晚期KOA患者的外泌体细胞因子水平较高，尤其是趋
化因子。SF来源的外泌体招募炎症细胞，抑制软骨增
殖，从而促进关节退行性变。



 Exosomes are 30-120 nm extracellular 

vesicles released by various cells that 

transport proteins, DNA, messenger RNAs 

(mRNAs) and noncoding RNAs (ncRNAs), 

facilitate intercellular communication 

and regulate immune responses. 

 Exosomes that exist in various body fluids, 

including blood, urine, sweat, milk and 

semen have been widely studied. 

However, SF-derived exosomes remain 

poorly characterized.

Exosomes外泌体是什么？



Materials and Methods

 24 Patients 

 Mild (KL1-2) group (n=12, 6 men and 6 women, 

54.25 ± 8.61 years), representing the early-stage

 Severe (KL3-4) group (n=12, 5 men and 7 women, 

59.08 ± 4.64 years), representing the end-stage

 Collection of Knee Synovial Fluid 2ml

 Isolation of Exosomes from Synovial Fluid 

 transmission electron microscopy （TEM, 透射电镜）

 Analysis of the cytokines in SF and purified SF-

derived exosomes （细胞因子表达谱）

 Cell culture （细胞迁移与增殖实验）



Results

 Patient demographics



Results

Characterization of exosomes derived 

from SF 



Results

Characterization of exosomes derived 

from SF 



Results

 The expression profiles of inflammatory 

cytokines in SF and SF-derived exosomes

 We compared the expression profiles of 

inflammatory cytokines in SF and SF-derived 

exosomes of the KL1-2 group with that of the KL3-
4 group.

 The expression profiles of chemokines in 

SF and SF-derived exosomes 

 Next, we analyzed the expression profiles of the 

chemokines.



Results



Results

 SF-derived exosomes activate PBMC 

chemotaxis and inhibit chondrocyte 

proliferation



Discussion

 As far as we know, this is the first report 

to extensively evaluate cytokine levels in 

exosomes derived from the SF of KOA 

patients.

 Previous studies have displayed the free 

form cytokine profiles in KOA SF;

 however, the forms resulting from the 

combination of cytokines and exosomes 

have not been studied. 



Discussion

 Along with the development of molecular 

biology, an increasing number of studies 

have shown that various cytokines play 

important roles in the development of KOA. 

 Exosomes are extracellular vesicles 

released by various cells with the capability 

of transporting signaling molecules.

 In this report, we extracted exosomes from 

SF and detected 21 cytokines in SF and SF 

derived-exosomes at different stages of 

KOA. 



Discussion

Chemokines are small secretory proteins 

that are involved in inflammatory and 

immune responses. 

 Unlike the cytokine profile in synovial fluid, 

chemokines levels were significantly higher 

in end-stage KOA SF-derived exosomes.

CCL2, CCL3, CCL15, CXCL8, CXCL9 and 

CXCL10 levels were low in early-stage KOA 

SF-derived exosomes, while CCL5 and 

CCL8 were undetectable. 



Discussion

 In conclusion, this study demonstrated that most 
cytokines/chemokines in knee SF exist not only in 

the free soluble form but also in an insoluble form 

combined with exosomes. Moreover, exosomes 

derived from SF of end-stage KOA enhanced PBMC 

chemotaxis and inhibited chondrocyte proliferation, 

thus contributing to joint inflammation and 

cartilage degeneration, resulting the increased 

severity of arthritis. 

 Characterizing the role of KOA SF-derived 
exosomes will strengthen our understanding of the 
mechanisms of KOA development and provide 

potential targets for therapeutic applications. 



Discussion

单中心，病例数量较少，滑膜液量受限

无健康人群对照数据，只有KOA轻重对比

患者软骨细胞培养，自身退化影响结果

进一步的机制研究

体内动物实验

临床样本→表达谱分析→简单验证
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