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Role of TNF-a in Anterior Cingulate Cortex in Neuropathic Pain Induced by Sciatic Nerve

Injury
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Abstract: [Objective] To discuss the effect of sciatic nerve injury on the expressions of tumor necrosis factor-alpha (TNF-a) ,
interleukin—18 (IL-1B) and interleukin—10 (IL-10) in anterior cingulate cortex (ACC), and further to explain their roles resided in
the development of neuropathic pain. [ Method] With use of the methods of behavioral test, western blot and immunohistochemistry ,
we examine the effects of spared sciatic nerve injury (SNI) on the expressions of TNF-a, IL-1B, and IL-10 in ACC, and observe
the effect of the neutralizing antibody of TNF—a, IL-1B on the rat mechanical allodynia. [ Result] In present experiment, SNI
increased the protein levels of TNF-a, IL-10, but not IL=18 in ACC. Increased TNF-a~-IR and IL-10-IR in ACC is located in
neurons , but not astrocytes and microglia at 7 d following L5—VRT. Pre—treatment with anti-TNF o antibody but not anti-IL-1
antibody into ACC significantly increased the rat paw withdrawal threshold to von Frey hairs. [ Conclusion] These data suggested that
the increased TNF-a in ACC neurons might be responsible for the development of neuropathic pain.
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1 mmol/L. MgCl,, 1 mmol/L, DTT, 2.5 mmol/L. EDTA ,
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SO RN S B IR B, AT HL UK R A
R, TEBECAL T #E AT BEE I 0 b H IR i
TR AL R



10 AR AR (B2 R D 5384

1.5 REBRAIE
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The ipsilateral paw withdrawal threshold in SNI rat is decreased
significantly following nerve injury. 1) P < 0.05,2) P < 0.01 vs —1d.,
Bl 1 SNI%S KRB % M k% 4
Fig.1 SNI induces the mechanical allodynia in

ipsilateral rat hindpaw
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0.6474,P = 0.556 4) , HPEFIRYLLER (8] 3) bk 9 d % %2 6 Y ACC W il 12 13 S TNF- o H AT 14
78, SNILJF 7 d ACC N3 Z (1) TNF-o Fl IL-10 %35 (anti-TNF-a, 200 pg/mL, 10 pL) , F§ Up—down 17
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TNF‘0‘_ IL-1 10
B-actin mfﬁ Braclin e — w—— Praclil e — —

Naive  Sham SNI A Naive Sham SNI B Naive Sham SNI C

Protein levels of TNF-a (A), 1L-1 B (B) and IL-10 (C) in the ipsilateral ACC from 7 d after SNI or from naive or sham rats are analyzed by
western blot. B—actin is a loading control. n = 3/group, 1)P <0.05, 2)P < 0.01.

B2 SNIHS ACC KB & 4 A E T TNF-a 041 4 4058 E F IL-10 F A 7K F R0
Fig.2 SNI increases the protein levels of TNF-a and IL-10 but not IL-1f3 in ACC
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ipsilateral paw withdrawal threshold/g
ipsilateral paw withdrawal threshold/g

. -5 T T T T T
-1d 3d 5d 7d 10d -1d 3d 5d 7d 10d

A B

Post-operative time/d Post-operative time/d

Compared with vehicle (normal control goat IgG, 200 pwg/mL, 10 }.LL) rats, continuous microinjection of the TNF-a (A) but not 1L-1 B (B)

neutralizing antibody (200 wg/mL, 10 wL) into ACC 1 day before and once every two days until post-operative day 9 significantly inhibited the de-
crease in ipsilateral paw withdrawal threshold by SNI. 1) P < 0.05 vs vehicle group.
El4 ACCHRIEES TNF-oB3E IL-13 P NHIK E & ZfF SNIF S KRS L
Fig.4 Administration with anti-TNF-a« but not anti—-IL-1f antibody inhibits the induction of mechanical allodynia in
ipsilateral hindpaw after SNI
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Double immunofluorescence staining in ACC show that both TNF-a (red) and 1L-10 (red) are co—localized with NeuN (a neuronal marker,

green; Cand L), but not GFAP (an astrocyte marker, green; F and O) and Ihal (a microglia marker, green; 1and R). Scale bars: (A-R) = 100 um
B3 SNIE7dACC NS H TNF-afl IL-10 3R3& FHE T A, T 3E 2 AL 5 40 A Fn /I B iR 40 A
Fig.3 Increased TNF—a—-IR and IL-10-IR in ACC is located in neurons, but not astrocytes and microglia at 7 d
following L5-VRT
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N ECR A0 K 5 TNF- o FIT R 40 X 5 1L-10 25
UK 1) 8 25 T 2 (TNF-o T i85 i 3 K F 1L-10)
EXF IL-1BHYRIKTCHE M o HP e 1 2245 05 )5 30
ACC P aE T 2 TNF- o FBT A AT DL 8 3 2% fif
KBRS &R (H 457 IL- 18 Hh AL A %t K B
FIRTEREm . DL B8 REER SR 2 i )5
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