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Acute and chronic pain in EDS patients

Joint and soft-tissue pain 
caused by joint hypermobility,

dislocation, soft-tissue damage.
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Acute and chronic pain in EDS patients

Joint and soft-tissue pain 
caused by joint hypermobility,

dislocation, soft-tissue damage.
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Chronic pain
90% of EDS patients

Hypermobility-type)

Generalized body pain
Neuropathic pain etc. 

Pain with Severe Fatigue

Classical-like EDS caused by tenasicin-X 

Fibrinogen-like

domainFibronectin type III domains
EGF-like

domains

Tenascin

assembly 

domain

Extracellular matrix glycoprotein 450 kDa

Bind to type I collagen

Molecular basis: Complete lack of tenasicin-X (TNX)   

Symptom: Joint hypermobility, Skin hyperextensibility

Skin easy bruising without atrophic scarring

Chronic joint pain, Chronic myalgia

Axonal polyneuropathy

TNX-deficient mice:  Skin hyperextensibility

Pain?
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1. Pain behaviors in TNX-/- mice

2. Mechanisms of pain in TNX-/- mice

Primary sensory fibers

Central sensitization

Mechanical allodynia in tenascin-X-deficient mice 
associated with the Ehlers-Danlos syndrome
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Analysis of pain behaviors in TNX-/- mice  
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Mechanical allodynia in TNX-/- mice
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von Frey test

Attach with

von Frey filament

(0.02-2.0 g)

55℃ plate

Hot plate test
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Latency of response as 

distinguished by flicking, 

liking of paw, or jumping.

(Tactile test)

Mechanical stimulus:
High sensitivity to light-touch stimuli
→ Mechanical allodynia

Thermal stimulus:
Normal response to heat stimuli

1. Pain behaviors in TNX-/-mice
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*P<0.05 vs. TNX+/+, n=12
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Formalin-induced pain in TNX-/- mice

Injection of 

s.c. formalin

(2%, 20 µl)

Time of response 

as distinguished 

by liking and biting 

behaviors

●Acute pain (Phase I)

Peripheral direct activation

●Inflammatory pain (Phase II)

Central sensitization 

in spinal cord
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Mechanical stimulus:
High sensitivity to light-touch stimuli
→ Mechanical allodynia

Thermal stimulus:
Normal response to heat stimuli

Chemical stimulus:
High pain sensitivity to formalin stimuli

→ Hyperalgesia

Aggravation of early inflammatory pain
evoked by formalin

1. Pain behaviors in TNX-/-mice
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1. Pain behaviors in TNX-/- mice

2. Mechanisms of pain in TNX-/- mice

Primary sensory fibers

Central sensitization

Mechanical allodynia in tenascin-X-deficient mice 
associated with the Ehlers-Danlos syndrome
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Responses of sensory fibers 
evoked by sine-wave stimulation
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Tactile and pressure 

sensation
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Paw withdrawal response 
to sine-wave stimulation in TNX-/- mice
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Primary sensory fibers:
Hypersensitivity of myelinated Ad-fiber and
Ab-fiber, but not unmyelinated C-fiber

2. Mechanisms of pain in TNX-/-mice
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Central sensitization 
in spinal dorsal horn of TNX-/- mice
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Primary sensory fibers:
Hypersensitivity of myelinated Ad-fiber and
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Central sensitization :
Increase of neuronal ERK activation
in spinal dorsal horn

2. Mechanisms of pain in TNX-/-mice
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Conclusions

1. TNX deficiency induced mechanical allodynia, 

formalin-induced hyperalgesia, and 

aggravation of inflammatory pain.

2. TNX deficiency induced hypersensitization of

myelinated A fibers and central sensitization

of spinal cord.
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