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Fan Z, Soder S, Oehler S, Fundel K, Aigner T (2007) 
Activation of interleukin-1 signaling cascades in normal and 
osteoarthritic articular cartilage. Am J Pathol 171: 938-946
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Cleaved SP

Membrane bound 
peptidases:

CD10 and CD26

Nerve endings

�'
���
��
�'
���
��


SP

Menkes CJ, Renoux M, Laoussadi S, Mauborgne 
A, Bruxelle J, Cesselin F. Substance P levels in 

the synovium and synovial fluid from patients with 
rheumatoid arthritis and osteoarthritis. J 

Rheumatol 1993; 20(4):714-717. 

Inoue H, Shimoyama Y, Hirabayashi K, Kajigaya 
H, Yamamoto S, Oda H et al. Production of 

neuropeptide substance P by synovial fibroblasts
from patients with rheumatoid arthritis and 

osteoarthritis. Neurosci Lett 2001; 303(3):149-152. 
. 

Synovitis

Saxler G, Loer F, Skumavc M, Pfortner J, Hanesch U. 
Localization of SP- and CGRP-immunopositive nerve 

fibers in the hip joint of patients with painful 
osteoarthritis and of patients with painless failed total 

hip arthroplasties. Eur J Pain 2007; 11(1):67-74. 

Pain

Hecker-Kia A, Kolkenbrock H, Orgel D, 
Zimmermann B, Sparmann M, Ulbrich N. 

Substance P induces the secretion of gelatinase A
from human synovial fibroblasts. Eur J Clin Chem 

Clin Biochem 1997; 35(9):655-660. . 

Metalloproteinase

SP 10-8 M + spantide II 10-8 MSP 10-8 M

medium alone

HD   ADAMTS-5 (20x magnification)

Negative Unstimulated

Positive: SP Positive: SP + spantide

HD-2   ADAMTS-5 (20x magnification)

Negative

Positive: SP Positive: SP + spantide

Unstimulated



HD   TIMP-3 (20x magnification)

Negative

Positive: SP Positive: SP + spantide

Unstimulated

WB for MMP-13, ADAMTS-5, TIMP-3

m
ed

iu
m

S
P

S
P

 +
 

sp
an

tid
e

MMP-13

m
ed

iu
m

S
P

S
P

 +
 

sp
an

tid
e

TIMP-3

m
ed

iu
m

S
P

ADAMTS-5

0

40000

80000

120000

160000

medium SP SP + spantide

in
t/m

m
2

medium SP SP +
spantide

0

20000

40000

60000

80000

100000

120000

medium SP SP + spantidemedium SP SP +
spantide

medium SP SP +
spantide

0

5000

10000

15000

20000

25000

30000

35000

40000

medium SP SP + spantide

60

20

30

40

50
60

80

20

30

40

50

60

20

30

40

KDa KDa

KDa

• In ACL goat OA model synovitis occurs early together 
with cartilage damage

• Inflamed SM seems to be the main source of IL-1 in the 
OA joint

• SP, produced by SM, induces cartilage damage by up-
regulating ADAMTS-5 and MMP-13 
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Treating synovitis is not a 

symptomatic approach but can 

slow OA progression down.



C
hondrocytes (%

)

�-�.
���
�-/�
����
���$����
�

	�����
*�*����
�


	�
�#���
	
��	���������
��	���	� ��



**

**

0

5

10

15

20

25

30

35

CD10 CD26

Preserved

Damaged

Lapadula G & Iannone F, Clin Exp Rheumatol 1995; 13:143-48


