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pain71~1. S
eparately, constant C

-fiber nerve stim
ulation to transm

ission 

pathw
ays in the spinal cord results in even m

ore release o
f 

inflam
m

atory m
ediators but this tim

e w
ithin the spinal cord. 

Inflam
m

ation causes increased production o
f the enzym

e 

cycfooxygenase-2 (C
ox-2) and 5-lipoxygenase (5-L

O
X

), leading to the 

release o
f chem

ical mediator~ both in the area o
f injury and in the 

spinal cord. 
L

ipoxygenases (L
O

X
) and cyclooxygenase (C

O
X

) 

enzym
es can insert oxygen into the m

olecule o
f arachidonic acid and 

thereby synthesize inflam
m

atory m
ediators leukotrienes [due to 5

Jipoxygenase (5-L
O

X
) activity] and prostaglandins (via C

O
X

 

activity)8. W
idespread induction ofC

ox-2 expression in spinal cord 
-

neurons and in other regions o
f the central nervous system

 elevates 

inflam
m

atory m
ediator prostaglandin E2 (PG

E
2) levels in the 

cerebrospinal fluid. T
he m

ajor i~ducer o
f central C

ox-2 upregulation is 

inflam
m

atory m
ediator interleukin-l ~in the C

N
S
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P
utative role ofneuronal5.lipoxygenase in an aging brain. 
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the enzym
e phospholipase A

2 activity in the C
N

S
 do not change w

ith 

peripheral inflam
m

ation. A
bnorm

al developm
ent o

f sensory

sym
pathetic connections follow

s nerve injury, and contributes to the 

hyperalgesia (abnorm
ally severe pain) and allodynia (pain due to 

norm
ally innocuous stim

uli). T
hese abnorm

al connections betw
een 

sym
pathetic and sensory neurons arise in part due to sprouting o

f 

sym
pathetic axons. 

S
tudies have show

n that sym
pathetic axons invac 

spinal cord dorsal root ganglia (D
R

G
) follow

ing nerve injury, and 

activity in the resulting pericellular axonal 'baskets' m
ay underlie 

painful sym
pathetic-sensory coupling

lO
• S

ym
pathetic sprouting into 

the D
R

G
 m

ay be stim
ulated by neurotrophins such as nerve grow

th 

factor (N
G

F
), brain derived neurotrophic factor (B

D
N

F
), 

neurotrophin-3 (N
T

 -3) and neurotrophin 4
/5

 (N
T

-4
/5

). T
he central 

nervous system
 response to pain can keep increasing even though the 

painful stim
ulus from

 the injured tissue rem
ains steady. T

his "w
ind

up" phenom
enon in deep dorsal neurons can dram

atically increase the: 

injured person's sensitivity to the pain. 
L

ocal tissue inflam
m

ation cal 

contributes to inflanim
atory pain hypersensitivity 
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A
drenergic innervation o

f rat sensory ganglia follow
ing 

proxim
al or distal painful sciatic neuropathy: distinct 

m
echanism

s revealed by anti-N
G

F
 treatm

ent. 
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