DOI:10.13471/j.cnki.j.sun.yat-sen.univ(med.sci).2009.0298

30 6 ( ) Vol.30 No.6
2009 11 JOURNAL OF SUN YAT-SEN UNIVERSITY (MEDICAL SCIENCES) Nov. 2009

p38SMAPK

1 , 1 , 2, 1 , 3%
( 1. , 2. , 3. , 510080)
: ] p38 (p-p38MAPK)
, o | ] SD 66
(12 ). (18 ) 36 ), 5 (L5SDRG)
) . . 21d 50%
(50%PWT) , . 7d 7.1421d 12
5DRG -2(COX-2)  p-p38MAPK o [ ] 50%PWT
, 7d 50%PWT , 14 d , 21 d ; . 74d
DRG  COX-2  p-p38MAPK , 7 dDRG  COX-2  p-p38MAPK , 14 d DRG
COX-2  p-p38MAPK , 21 d DRG  COX-2  p-p38MAPK o ] p-
p38MAPK .
; p38 ; ; -2,
: R6 s A ¢ 1672-3554(2009)06-0652-05

Expression of Phosphorylated p38MAPK in Sorsal Root Ganglion in Rats
with Sciatica Caused by Nucleus Pulposus
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Abstract: [Objective] To observe the relationship of the expression of phosphorylated p38 mitogen activated protein kinase
(p-p38MAPK) and the inflammatory reaction of dorsal root ganglion as well as sciatica caused by nucleus pulposus in rats.
[Method] Sixty-six pathogen-free adult male Sprague-Dawley rats were randomly divided into three groups: naive group (n=12)
and sham group (n=18) and model group (n=36). Model group received left L5 hemilaminectomy and L5 dorsal root ganglion
(DRG) epineuriumetomy as well as caudal vertebrae nucleus pulposus autograft, which establish an improved rat model of non-
compressed lumbar intervertebral disc herniation. Sham groups received operation similar to model group except with muscles
autograft. Naive group received no operation. 50% paw withdraw threshold (50%PWT) of left hind limb was measured 1 day before

th

the surgery and on the 1%, 3™, 7" 14" and 21* day after surgery in each group by “Up-Down” method to detect the change of the

th

mechanical hyperalgsia. Twelve left L5 dorsal root ganglions were collected from naive group and sham group on the 7" day after
operation and model group on the 7", 14", and 21* day after operation. Then the proportion of Cycloxygenase-2 (COX-2) and p-
p38MAPK positive expression cell were detected by immunohistochemistry method. [Results] The 50% PWT showed no change
after operation in sham group. The 50% PWT in the model group decreased significantly from the first day to the 21* day post-
operation, The 50% PWT reached the lowest on the 14" day and partially recovered on the 21* day. The expression of COX-2 and

p-p38MAPK in sham group and navie group were weak. In the 7" day, the expression of COX-2 and p-p38MAPK was significantly
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higher in model group. In the 14" day, the expression of COX-2 and p-p38MAPK continuously increased. In the 21" day model

group, the expression of COX-2 and p-p38MAPK significantly decreased. [Conclusion] p-p38MAPK expression in DRG correlated

closely with the sciatica and the inflammatory reaction caused by nucleus pulposus.

Key word: nucleus pulposus; phosphorylated p38 mitogen-activated protein kinase (p-p38MAPK); dorsal root ganglion
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Table 1 The changes of 50% paw witbdrawal threshold in left hind paws in the two groups (x5, o)
Group Befor'e 1d aft'er 3d aft'er 7d aft'er 10d a.fter 14d al'“ter 21d after
operation operation operation operation operation operation operation
Model 214 +5.5 10.3 +3.202 52+1.5"2 4.6+ 1.8V 3.4 £1.6"% 251202 591702
Sham 19.6 £5.2 18.8 5.0 202 +£4.8 21.2+5.1 19.6 +4.8 19.8+£4.9 20.3+5.0
Each group, n = 6; 1) compared with before operation, P < 0.05; 2) compared with the sham group, P < 0.05
2.2 COX-2 p-p3SMAPK 14 d , 7d ,
N 7d COX-2  p-p38MAPK 14 d , (P
; (P> > 0.05), 21 d ,
0.05; 1A-B,2A-B), 7.14.21 d 14 d (P<0.05), 7d
( 1C-E,2C-E), (P>0.05, 2),COX-2
(P<0.05), p-p38MAPK o
2 COX-2 p-p3SMAPK
Table 2 Proportion of the COX-2 and p-p38MAPK positive cells in each groups (x£5s5,%)

Naive group Sham group Model 7" day Model 14" day Model 21" day
COX-2 35+1.5% 4.8 +3.67 56.4 £ 8.3V 65.5+7.2Y 46.7 +9.6"?
p-p38MAPK 4.8 +2.2% 6.2 £4.6” 40.6 £9.4" 59.5 +16.5" 252 +10.6?
1) Compared with the sham group, P < 0.05; 2) Compared with model 14" day group, P < 0.05
3 9]
(NO) . E2 (PGE2) .
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Fig.1 The expression of COX-2 in each group
A- H; Weak expression in naive and sham group; L: ”a gh expression in the model 7" day group | I’: |||u|n‘| expression in the maodel

14" day group; E;: The ¢
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Fig.2 The expression of p-p3SMAPK in each group
A\-B: Weak expression in sham group; C.; High expression in the model 7% day group; D: Higher expression in the model 14* day group;
E: The expression decreased in the model 21" day group; x50

, DRG - p38MAPK

, DRG ° )
PGE2 ) )

e (cyclooxygenase , COX) o p38MAPK,

PGE2 . COX  COX- ( IL-1.TNF-a) ( N
1 COX-2 - COX-1 , N )o
PGs,COX-2 , p38MAPK (p-p38), p38
COX-2 : . KB ",

COX-2 2
, ,DRG
, 21 o
, 5DRG 1

14

’ 7 b
- DRG

14

p38MAPK  MAPK(

. TNF-a IL-1 1L-6

’ ’

o 14 p38 MAPK
COX-2

, p38 MAPK COX-2

, p38MAPK
o Tsuda !
) p38MAPK



656

) 30

,Kim 1 (chronic

constriction injury model, CCI)

,DRG p38MAPK
o Schifers "
(SNL) . DRG p38MAPK ,
p38MAPK SNL o
, ,DRG
p38MAPK , p-
p38MAPK COX-2
, DRG
p38MAPK
-DRG  p38MAPK
DRG
’ Ito [ ’
p38MAPK o
DRG  p38MAPK
, DRG
, p38MAPK
[1] , . ,
[J. ,
2009,35(5) :280-284.
[2] , , ,

1.
,2008,29 (4s) : 65-66.

[3] Jin SX, Zhuang ZY, Woolf CJ, et al. p38 mitogen-
activated protein kinase is activated after a spinal nerve
ligation in spinal cord microglia and dorsal root
ganglion neurons and contributes to the generation of
neuropathic pain [J]. J Neurosci, 2003, 23 (10):
4017-4022.

[4] Weinstein J, Pope M, Schmidt R, et al.
Neuropharmacologic effects of vibration on the dorsal
root ganglion. An animal model [J]. Spine, 1988, 13
(5): 521-525.

[5] ; , ,

[J1. , 2008,
25(10): 1495

[6] Chaplan SR, Bach FW, Pogrel JW, et al. Quantitative
assessment of tactile allodynia in the rat paw [J]. J
Neurosci Methods, 1994, 53 (7). 55-63.

[7] Ji RR, Samad TA, Jin SX, et al. p38 MAPK

(8]

[10]

[16]

activation by NGF in primary sensory neurons after
inflammation increases TRPV1 levels and maintains
heat hyperalgesia [J]. Neuron, 2002, 36(1): 57-68.
Mulleman D, Mammou S,  Griffoul I, et al.
Pathophysiology of disk-related sciatica. 1: Evidence
supporting a chemical component [J].  Joint Bone
Spine, 2006, 73(2): 151-158.

Olmarker K, Blomquist J, Stromberg J, et al.
Inflammatogenic properties of nucleus pulposus [J].
Spine, 1995, 20(6): 665-669.

Kang JD, Georgescu HI, Mclntyre-Larkin L, et al.
Herniated lumbar intervertebral discs spontaneously
produce matrix metalloproteinases, nitric  oxide,
interleukin-6, and prostaglandin E2 [J]. Spine, 1996,
21(3): 271-277.

Zeilhofer HU. Prostanoids in nociception and pain [J].
Biochem Pharmacol, 2007, 73(2): 165-174.
Miyamoto H, Saura R, Doita M, et al. The role of
cyclooxygenase-2 in lumbar disc herniation [J]. Spine,
2002, 27(22). 2477-2483.

Obata T, Brown GE, Yaffe MB. MAP kinase pathways
activated by stress: the p38MAPK pathway [J]. Crit
Care Med, 2000, 28(4): 67-77.

Chen BC,Chen YH, Lin WW, et al. Involvement
of  p38  mitogen-activated  protein  kinase in
lipopolysaccharide-induced iNOS and COX2 expression
in J774 macrophages [J]. Immunology, 1999, 97(1):
124-129.

Tsuda M, Mizokoshi A, Shigemoto-Mogami Y, et al.
Activation of p38 mitogen-activated protein kinase in
spinal  hyperactive microglia contributes to pain
hypersensitivity following peripheral nerve injury [J].
Glia, 2004, 45(1): 89-95.

Kim SY, Bae JC, Kim JY, et al. Activation of p38
MAP kinase in the rat dorsal root ganglia and spinal
cord following peripheral inflammation and nerve injury
[J]. Neuroreport, 2002, 13(18). 2483-2486.
Schifers M, Svensson CI, Sommer C, et al. Tumor
necrosis factor-alpha induces mechanical allodynia after
spinal nerve ligation by activation of P38MAPK in
primary sensory neurons [J]. J Neurosci, 2003, 23
(7): 2517-2521.

Ito T, Ohtori S, Inoue G, et al. Glial phosphorylated
p38MAP kinase mediates pain in a rat model of lumbar
disc herniation and induces motor dysfunction in a rat
model of lumbar spinal canal stenosis [J]. Spine,

2007, 32(2): 159-167.



