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HE . B8 W AMEARA 2T (DRG) ES@EB4pH B F (MIF) xb 2 5% 3P 69 VE R AT
AEAgIRAERUE] . iR RSN SD R AMAMA A 340 (n =8): BF R4 (Sham 4 ), LFAWZELIL (CCl) 4L
A BE LR (VAT ®AR CCL 4R ), ISO-1 28 (CCI+ ¥ R4 ISO—1), A EF 5 d /G T A & Fah 2430,
CCI 404w [SO—1 4035 %2 14 d 5 P24 10% DMSO 10 p13%4 1SO-1 30 g # DMSO 10 w1, X 1k, £RIT1 X,
REHF 1. 3.5, 7. 10& 14 R (225205 ) MEAMRBE ; £% 75 14 RIRK K DRG, ELISA i/
BT o (TNF-a ), G218 (IL-18 ) #9&k T, Western blot #:) MIF £3A T4, T 5§ 14 Rig
T ML FAPZAEFRE(CV), R 5 Sham 4L, KRG CCIAHIA BUAY AKX (P <0.05 ); 55 CCI 4Lrk4x,
ISO—1 2B KJG % 10 Fo 14 RAIRSE R B ATBIMEG I3 (P <0.05), 45 Sham ZL3LEL, CCIA% 7 F= 14 R FARAYZ
F MIF, TNF-a . IL—-18 & Eifl (P<0.05); 5 CCl4kE, 1SO-141% 7 4= 14 X MIF, TNF—a , IL—18
FIE TR (P<0.05), A28 AR T, 5 Sham 21HE, CCI K AL FHEZE CV BIK, ZFA4%HFE
SL(P<0.05); 1SO-1 45 CCl AKX R AT 2 CV bk, 2FAG%iTFEL (P>0.05), it ¥ N E4H MIF
HHA ISO-1 TR K AIMHAmEAL, T DRG MIF, TNF—a 42 IL—18 &k, BREGLSRELTNE,
MIF 45487 1SO—1 7T 4k i i 2R -8 W ARAY 2 K B, W42 K R A 2 9% B IR
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Role of migration inhibitory factor in rat model of dorsal root
ganglion mediated neuropathic pain*

Ying-xi Long, Yi-xun Tang, Xiao-ling Huang, Bing-bing Pan, Yong-ping Liu, Lai Wei, Gao-yin Kong
[Department of Anesthesiology (Clinical Research Center for Anesthesiology of ERAS in Hunan
Province), Hunan Provincial People's Hospital, Changsha, Hunan 410005, China]

Abstract: Objective To investigate the role of macrophage migration inhibitory factor (MIF) in dorsal root
ganglion (DRG) mediated neuropathic pain. Methods Animals in all groups were intrathecally catheterized 5 days
before surgery. SD rats were randomized into three groups (n = 8): sham group in which rats received all surgical
procedure except nerve ligation, CCI group in which rats received CCI and intrathecal injection of 10% DMSO (10 pl
per day for 2 weeks), and ISO-1 group in which rates received CCI and intrathecal injection of ISO-1 (30 ug/ul per
day for 2 weeks). Mechanical allodynia of the plantar surface of the left hind-paw was tested on 1st d before surgery,
Ist d, 3rd d, 5th d, 7th d, 10th d, and 14th d after surgery in all rats (2h after intrathecal injection). The expressions of
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MIF, TNF-a and IL-1B in DRG were examined by western blot or ELISA on the 7th and 14th day after surgery.

The Conduction Velocity (CV) of sciatic nerve was tested on the 14th day after surgery. Results Paw mechanical

withdrawal threshold (PMWT) in CCI group was significantly lowered compared with sham group (P < 0.05),
which was abolished by treatment of ISO-1 on 5th d, 7th d, 10th d, and 14th d after surgery (P < 0.05). Western-
blot and ELISA showed that the expression of MIF, TNF-a, and IL-1f in CCI group was markedly increased
in the ipsilateral DRG on the 7th and 14th day after nerve injury when compared with sham group (P < 0.05),

which was significantly suppressed by ISO-1 admission (P < 0.01). Electrophysiology test showed that CV was

decreased greatly in the CCI group compared with that in sham group while no difference was observed between

CCI and ISO-1 groups. Conclusions MIF antagonist ISO-1attenuates tactile allodynia without obvious physical

recovery of sciatic nerve through attenuating local inflammation, suggesting that blockage of MIF might be a

therapeutic strategy for treating neuropathic pain.
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MBI AR R IR 2 1.0 ~ 5.6 4CN, H
RS 2R, PR, 23 R RO R o
P, MR AWFIE A2 B PR R, 22
TSP Z EE ML . IR S s an], H
MR SRS PR AL B 2838 (chronic constriction
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PR, SAERNL ., M2 U 155 0R . BN
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FLRANAE . B AL AR Sy 240 ML an o B 20 555
B ESE i  E RARE , B R A A
WA A SIE S . ACBIFSE S ] CCT AR AL,
i 1 W5 B PN TE S MIF 35 50 5%] 1S0-1 % CCT R UL
MR . HRETTARATZE T (dorsal root ganglion, DRG )
MIF . B RFERF o (tumor necrosis factor— o, TNF—
o ). AN ZE 18 (interleukin—-1 B, IL-1B ) FEIAZE
e AR E AR BIRYRN, $RTF DRG H MIF 2574
MR PRI PP, I AAEDL R4 F B T &

SRR BURACR BRI YR LS A
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1.1 #R5IRH
10% /KR (W HWRA AREERE ), MIF f5HT

P51 1S0-1 (MIF #5405 ) 14 H 7 Calbiochem 24 F]
TNF-a J IL-1B ELISA {7 & (s A4 T
FEAFRA ), /NEEA SIS Anti-MIF HrRFIK LA v
Anti—-GAPDH $HU&0H [ Santa Cruz 227, HLF von Frey
MR (RS 2390 ) T F & TITC.
1.2 BWYIRHHE

24 FRJCHEERRIEIAR (SPF) Zlfiett SD KR, i)
A N REREsh P s g o ARU8, K8 220 ~ 250 g,
TFETF 24 CEWRAMF T, HXHRE 50% ~ 60%, HH
BRI . BEMLA A 3 41, A4 8 H S F-AR41( Sham
) ; CCLA (CCIARJE, ¥HNEZSTFEH—10%
DMSO 10 w114 d); 1SO-1 4 (CCI RJ5, HNZELT:
5145 1S0-1 30 g 9 10% DMSO 10 w114 d), %555
JITAT 5 ) i 3 R A AT A s sl O P 2 A
PRECT T F 2 A C e, I Zibir A N B B /
T8 P DTS R 27 BT 25— R B AR 3 25 B st (R it
52016 4 009 5 ),
1.3 HHNEE

JE I AT 10% /K& S BERREE (574 350 mg/kg )o
PR RIS G, BB TIEMY, 388 7
F L, ~ LA, L8, A% AIEEE, /EK 2 ~ 3em
IDIET, 4388 L A MILE , VIR L, o€ 4l
UTHEN, 07 L, 5 L BEEER, B A 25 G4, 2k
BRI S RS, nT WA . 2R 1 Ab g A
PE-10 $45 2 em, 18 G WEEAN SR ET7E R R T 28—
WEiH , S 5 — ik BT ES, SR 2 ~ 3 em [,
ShCUEET, B RER R M o HERR B R 14 KRR
(TR EREZHUTE, HIEREY R 20% ). A5 T
PRI G RYGH, I TARE 3dINEFRHRR
17 TU/d i . A 3 K, S NES 2% %2
RHE 20 pwlo AHBFERER, H 30 ~ 40 min ZE471K
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5, WSRO B R . BRI, (RO G
P& (HHE 50 1) 4525 10 wl, JESTEIEH 20, FEH
10 w1 A FRER KA, WP 25 0 it ABHIN .
1.4 CCl#ERHEF

i I BENNET 45 A% J5 7 i 5 K BRUZ2 5 Bk CCT
BT, LR REREINES 5 dJG, BEIEES
10% /KA FEERREE (54 350 me/kg ). HHOR BRICHA
e, ERBRTIEM, EZEBEIMUYIIT Rk,
PESTEINLA, BEEAE ML, H 4-0 86 EInLinsd
HAEEMET 438, RERBEN 1 mm, NEILAR
JE BBl H AN i 2 M NS B 25 FLo B M e . R
& BRI EREG O, AT EZINE
ST UM, YUY 3 do RJFHRERTE, INETE,
Sham 41K B 8 4 B 2 R IHEA T 45 4L
1.5 MR BNE

TERRT 1R, RJFE 1. 3.5, 7, 10 Je 14 K ()
G245 2 h 5 ) DN 45 AR BRI B (ARAT 1R,
ARJFH 1, 3.5} 7 K 8 H KWL RME ; BT
57 REAASE 4 JRKRIRAZ, FILAFS 10 F1
14 KA 4 RO EAUR IE ) - 8 K ECE T B
SEH R 30 em MUARZZ AR T, K EUGE N HLAL T2 5
W&, HHETF von Frey i 0 SR S 2 /N B,
MR R e, SRR RN ) B B AR . oo
R PR /N LA 4 2 B . 3 R 8l 5 9k,
BOFHIME
1.6 ELISAQMIE S RMETRERF TNF-o
IL-1B BIKE

TARIGEH 7 14 X, JEBEES 10% K& FA
350 me/kg JRASE , SR FHSMERL VS, R4 AbE R
4 J, USRI OITT K2 Ik, BB ZS FMERR , PR 1
BHKBRLML, FFEEDRG, BT EPE T, A -80°C
VKAV VRIRAE o

K00 A K6 B8 DRG BUH, FRIR A, AR A
4°C. pH=7.4 WBEIRERZZ D, HISAIHM, 4°CF
20 000 r/min #5.0> 30 min, BCEVEW ( 25 A AEMBEL,
G TINF-a ), BT 4CKFETIRAF 5 FH pH=7.4
PBS B FRELLSITIE, 4CFE 1h, A5 4CT
20 000 r/min #5.0> 20 min, B LIEWR ( FESIREEAH
TNF-« ). P35 2 FIED A 4 4 4L il B TNF- o
Frig JRAIRFN R ] ELISA 50 & TNF- o VB,
Bio—Rad FEARAL I 5E 450 nm ARG (A) {1,
R bR v 263155 TNF- o AHXFHRIE, 4558 L) pe/mg

R,

K HTHS 8% DRG B, FREEGE, SRR IHLE
T 4°C, pH=74 WMBFRRERSE b, HIRLAI W
FHBEIE S IARAE 4°C 212K, 4 °C'F 20 000 v/min 5.0
30 min, B R 4208 ELISA 857 4R LA bnii 8
M5 IL-1B #W&J¥, Bio—Rad FEAR{YIIE 450 nm K
AW EEC A WA AR ARE I 218 IL-1 B AHXVREE,
AR L) pe/mg FoR o
1.7 Westemn blot #:ill BB MIBE R T MIF fy3RiE

TARIGH 7 M 14 K, BEES 10% KE =
350 mg/ke WRIRSE, R FH SIUME B F A AR SE R, T
GEYNTT B IR B3 R FVME A, PR B BB 45 A K B 2
i L, _, A4 DRG, HUH TSR EHE DRG, mAZ
D, RIS, SR BCA & e AR
H & E R R, 50 wl 25 14T SDS-PAGE L
UK, FERE, EIRT 5% BigWi £ 2 h, A MIF $it
R (1 : 1000 Ff) 4CTFWELR, EEEE3 K
J&, ISR S AR IC I 5T TR (Edif
1 :2000), ZEETIEE 1 h, Wb gtEeE, f
JH Alpha Innotech J(%5 i 73 T #% /%, LA GAPDH iy N
ST RN, RAEZR 3K, BRI
SER TR 1 M N2 GAPDH £ &, 14 MIF/
GAPDH [l , #1758,
1.8 KRLBFHEESHEENE

T ARG 14 KW K R AL 28 19 4% 5 1
( conduction velocity, CV ) (n =4 ), * FH BL-420E 4= ¥y
PLRESEIS RGN (AR ) WL SR Z 526
PTG S B E BT, RO IC SRS ERLA
JE I T 55 10% 7K A SRR (350 mg/kg )oK B
Teksh)a , BRI EMY e, YITF Rk, 4B LA,
Foor RSB A G, B AT,
Y 25 PR 53 )5) T 25 LA B R Ak 1 3 v Az by (P
Y AR RS R 2 em ), AR A AR A T ic Sk AR
(I, FEMA TR I B Ik . A ik B 4
Jei , W NTE R, HR S & AR SR H A ) B ORI
ICSEEIRCE M SPERLOLS , TESRIE RN (P 2 1)
(1) B SRR A 30 1 B0 22 S A R IR R ). I AR
H(Cv),
1.9 #FitFEFHE

BARS TR F SPSS 22.0 Gtk %k
BB + BRifEZE (xxs) Fon, HRBCRA ¢ K050, FOX)
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K, B 22 el I R O 22508
J7 ST FE ST 1LSD—t #5536, P <0.05 RESA
Gt X,
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ISO-1 %f CCl K RANMESIHI =N

320 K BRAEARAT 1 KA HUMR 98 22 5 T 481t
SR (P>0.05), 3HREARGES 1. 3. 5 7KW
HUBR B, RAEE M7 200, 45

2

2.1

DA [ B[] o5 A LB B (B AT 25 57 (F =22.843, P =
0.000 ); @ 3 AR FRALIIR B (A 25 57 (F=58.170,P =
0.000 ) ; 3 3 21 K BRI HLA IR 130 (A2 fb fa 3 25 5+
(F=37.413,P=0.000 ), W3 1. 3 HKERAEH 10 F
14 RN BIEA 225 (%57 K : F=139.399, P=
0.000; 55 14 K . F =246.908 ,P =0.000 ); 5 Sham 41 [£#%,
CCI 2H K AL B (E BRI (P <0.05) 5 5 CCL 4
s, 1S0-1 4K AL BE S s (P <0.05 ), UL
2.

®1 BAXRREHERVEBEHELE (n=8, x£s)
4151 AR 1R ARIFE 1R RIGFEH 3 K RIFH 5 K RIFH TR
Sham 2] 13.65 = 1.66 13.26 + 1.39 12.81 + 1.54 14.13£1.92 13.60 = 1.87
cer4l 13.00 + 1.49 5.12+0.90 4.10 £ 0.68 456 +0.84 423078
1S0-1 2 13.16 + 1.08 4.99 +1.08 420122 4.99 = 1.08 420+ 1.22

®2 JVHEKXRBRAFE 714 REVREESELE

K3 BRAKBREFE7M14RMIL-1B Ri&

(n=4, x+s) (n=4, x+s)
4151 RIGH TR RIGHE 14 K 2151 RIGH TR RIGH 14 K
Sham £ 13.26 + 1.39 12.81 + 1.54 Sham 21 6.28 +0.72 6.18 £0.97
CCI 4l 5.12 £0.90 4.1+0.68 CCT4H 17.42 +0.78" 15.62 + 0.65"
1SO-1 41 10.85+1.33 10.45 + 1.24 1SO-1 41 9.0 +0.58"% 6.96 + 0.98"
FAH 139.399 246.908 F 345.619 177.345
PAH 0.000 0.000 Py 0.000 0.000

H: 1) 5 Sham 445, P<0.05; 2) 5 CCI4LIbE:, P<0.05

2.2 ISO-1 3t CCl KRB MR IRHETT K fELH A

EF IL-1B . TNF-—o RiXBIEM

B4 K, 3HRRIL-1B RLKFE, 7
B (P<0.05), 5 Sham 414, ARG
7 H 14 K, CCT4H K FLDRG H IL-1 B FILBTHE(P <
0.05); 5 CCLALILE, RJF% 7 fl 14 K, 1SO0-1 K
FUDRG H1 IL-1 B8 FiAH FIH (P <0.05); 5 Sham 41
ke, RIGH 7K, 1S0-1 2H KK DRG Ak 1L-1B8 3£
RN (P <0.05), RIGE 14 K, 1SO-1 41 K DRG
FIL-18 FRREFLGI2FE L (P>0.05). WLk 3.

57 R 14 K, 3 HKRETINF- o FIAEFAGH
2475 (P <0.05 ). 5 Sham 4 HES , FEARJG SR 7 F1 14 K,
CCI 4K B DRG 1 TNF- o F£EFHE (P <0.05); 5
CCI A IL#, RJGH 7 F1 14 K, 1S0-1 ZA KB DRG
TNF-o FHK T (P <0.05). 5 Sham 41 H48, RIF5H
7 F1 14 K ,180-1 A KB DRG 1 TNF- o AP <
0.05). U3 4.

2.3 1SO-13f CCl KRB HWE RHET MIF Ri&
I

ARIEH 7 H14 K, 3HKRRMIF £ikEZRA50T
22 Y (P <0.05), 5 Sham 4 A, RIGH 7 #l 14
K CCI 4 KK DRG 1 MIF #ik¥ 718 (P<0.05), 5
CCI 4l %, 1S0-1 4R RSG5 7 Fil 14 X DRG
MIF RIE¥ TR, ZRAGIFEL (P<005). 5
Sham 41 b4, 1SO-1 4R EARSFSS 7 K DRG H MIF %
KT (P>0.05), 55 14 RFERHN (P<0.05), U
75 FE 1.
2.4 1SO-13f CCl XFRALFH#HEZ CV HIZM

3 KR EHZ CV LS, S0, 257
HYsi L (F=7481.400, P=0.000); 5 Sham 4t
3, CCLR AR EAIZE CV BRI P <0.05), 5 CCLAL L%,
1SO-1 K AL B CV 225 G818 (P >0.05 ),
LI 2.
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TR TS B AN TR A0 PR T2 5 1A% o 2 SRR R O DL BT 5

F4 BHARKBRAREE 7. 14 RE TNF-o FRix

(n=4, xxs)
415 UNEE WS UNEEAUSS
Sham 41 2.34+0.73 2.50 +0.61
CCI 4 8.08 +0.74" 7.1£0.72"
1SO-1 41 4.14+0.55"% 3.98+0.59""
FAH 93.140 70.505
PAH 0.000 0.000

W 1) 5 Sham #H VA, P<0.05; 2) 5 CCI4Hb#:, P<0.05

x5 RBRAKXRARFBE 7014 XM MIF Rix

(n=4, x+s)
215 RIEH TR ARJEH 14 K
Sham 2 0.14 £ 0.006 0.13 +0.02
CCI 4] 0.80 £0.01" 0.87 +0.04"
1SO-1 41 0.13 + 0.005” 0.29 +0.05"
F{E 7 481.400 320.773
PH 0.000 0.000

W 1) 5 Sham #H VA, P<0.05; 2) 5 CCl4Hb#:, P <0.05

7d 14 d 7d 14 d 7d 14 d
1SO-1 2 CCI4H Sham Z2H
B1 &4ZXR DRG H MIF &k
50 -
40
E 30 i
S 20
z
10 4
0
Sham ZH CCI4H 1SO-1 2

t 5 Sham 41, P <0.05
2 BHEXBRELBHECVILR

3 it

AR, AEMAB)E, AR S

HLT (A R 02, AR PRI s AU At i, [
B AHL. DRG H MIF S RAEAMI F 1L-18 . TNF-a
Fik FiML BN ST ISO-1 REIE CC1 K BB AL
MR I, N IRBAHR ) DRG Hh MIF, 1L-18 J%
TNF- o WA, (EARESGEZI A1 S, A
45 LB R MIF 35 F iR DRG Hh A 0E [ v 2 55 1 4 il
LRI TR

MIF & —F ZIIRE I R A 72—, 5Z2Fp
JRARSE ", B Z B TR RSP R B2 R G i MIF
FR AR H S 5 2 0 iy AR M AR B R T
DRG &4MER (5 BAE AR — R 4ot HEUu;
S AR I 4 it P 4 A R 5 O R — 2R B 4%
SEAARE T, SEEAER LA AR T2
PR LA, BRI ShVEFAL 0 B (E, oA o 4 i
gk, FESMNEMAPHEEL, DTS EE M 2
ML ", A LR R A B
il CCIAHY, F3 R g R, CCIAR)E, REARE
R B RIS . B R AS IUIE B[R DRG v MIF
Fik FIRE CCLiFSRPm&E VMG, HERBH ]
Wb . BRAEDFIRIESS, TEMEBRPEIR h, e
B MIF £ikth T " LRgE 4R, MIF 2546
A DRG 242 TR 5 285 SRR TR BAE DG
BEFERFFEIESE, 1S0-130 wg fEMd 4 tbim "™, 7rEd
RTIASEIG T, R ILZG AR CCl R ERH LR
. BETEST 1S0-1 )5, ARIGHE 1 F1 3 RECKSh L
PR ARG N, $ IR 1SO-1 AYBRUR 50N H 31
TEEIAI e . BEAEAISIESE, 7F SIE i 2 FE
PRSI, BB A/ M AN AT 200 ] fig
SERVERR 2 PG LR MIF 2655 a0 2k ",
SRIM, TETFRARZE T, R AE AR 4 3235
255, ATRFfE— PR

G AT 20 L PR B o 28 9 A A 2 BP9
A KRR R AZ 26, P 7EE A s 22
WEE, fERHEF -1 FTNF-« 52K
XA REZ, 1L-18 " E T /EH THMEZ
N TL~1R 2 R 4E T p38 MAPK i 75 & 7 0d "
TNF- o i3 0% p38 MAPK 38 JS 1 7F Na™ N, FRAR
METHEBIE, 0] 52 ARG ARSI NF-« B, 5]
ERIERIR N, FEEPIR = ™ e E 2
PEJ A, MIF A5 3 cPLA2-COX2 1 %8 15 /N e it
M HAD A REA BT TNF- o . IL-1 B . IL-6 3535 ™,
ASTEG WY T 1SO-1 AT 4] DRG H TNF- o .
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PR A R AR R AL PR 222 0 . ThRBIRE IR K
MREHERR. Horp #h2E OV SR 2 mh sl G A R
FEARSZIG R, FF e 28 P A B AR R S 00 ) 52 45
AP ER A SR, 250K, 5 cCl 4Lt
B, 1S0-1 ZHIAR A2 CV IF R SEEHHEM, #Y
PSS 1SO-1 3B 6l #EH1 DRG H MIF (2 RYEH
WIS CCLASRIR BUMALARE L, (P ARREiEE %
P AL E AL (AR SZ A 28 Rl 1S0-1 Ab3 2
T RENGE AL I DIRE B AEIE— 2 W SR R

ARWFFRAEAELL T AR ¢ 58, DRG PSR4 T
P2 BRI B DT AN — , ARSI A0 2 1
FARFEA AR TR IRES 5 MIF (ke R HIK,
TR, BEINTEST 1S0-1 FF RS CCl KRR
FIPEIR , AT 1SO-1 AYFIEFIDG, ol S fr It
L2 5 CCl R BRI A %, Bk, T
— BB, B LRI R E T, X AR
245 MIF 25 Va5 p 205 B RO B4 T B IR —
L HIEST

ZE Lk, MIF AT REM L R 58 RE A N 7 (1) 2%
RS SRR UL I, IARIEAMEE, £
X MIF S50 A 52 4 A A 28005 LR 0 6 Y7 1
HEBLAA o

2 % X #k:

[1] BOUHASSIRA D, ATTAL N. Translational neuropathic pain
research: A clinical perspective[J]. Neuroscience, 2016, 338(3): 27-
35.

[2] FINNERUPN B, ATTALN, HAROUTOUNIANS, et al.

Pharmacotherapy for neuropathic pain in adults: A systematic

review and meta - analysis[J]. Lancet Neurol, 2015, 14(2): 162-

173.

(3

—

ALLES S R A, SMITH P A. Etiology and pharmacology of
neuropathic pain[J]. Pharmacol Rev, 2018, 70(2): 315-347.
INOUE K, TSUDA M. Microgliain neuropathic pain: cellular
and molecular mechanisms and therapeutic potential[J]. Nat Rev
Neurosci, 2018, 19(3): 138-152.

SOMMER C, LEINDERS M, UCEYLER N. Inflammation in the
pathophysiology of neuropathic pain[J]. Pain, 2018, 159(3): 595-
602.

CALANDRA T, BERNHAGEN J, METZ C N, et al. MIF as a
glucocorticoid-induced modulator of cytokine production[J].
Nature, 1995, 377(6544): 68-71.

[7] BENNETT G J, XIE Y K. A peripheral mononeuropathy in rat that
produces disorders of pain sensation like those seen in man[J].
Pain, 1988, 33(1): 87-107.

[8] BLOOM J, SUN S, AL-ABED Y. MIF, a controversial cytokine: are
view of structural features, challenges, and opportunities for drug
development[J]. Expert Opin Ther Targets, 2016, 20(12): 1463-
1475.

[9] LERCH J K, PUGA D A, BLOOM O, et al. Glucocorticoids and

[}

macrophage migration inhibitory factor (MIF) are neuroendocrine
modulators of inflammation and neuropathic pain after spinal cord
injury[J]. Semin Immunol, 2014, 26(5): 409-414.

[10] ELLIOT S, KRAMESES. The role of the dorsal root Ganglion
in the development of neuropathic pain[J]. Pain Medicine, 2015,
15(10): 1669-1685.

[11] ALEXANDER JK, COX G M, TIAN J B. Macrophage migration
inhibitory factor (MIF) is essential for inflammatory and
neuropathic pain and enhances pain in response to stress[J]. Exp
Neurol, 2012, 236(2): 351-362.

[12] WANG F, SHEN X, GUO X, et al. Spinal macrophage migration
inhibitory factor contributes to the pathogenesis of inflammatory
hyperalgesia in rats[J]. Pain, 2010, 148(2): 275-283.

[13] BINSHTOK A M, WANG H, ZIMMERMANN K, et al.
Nociceptors are interleukin-1 beta sensors[J]. J Neurosci, 2008,
24, 28(52): 14062-14073.

[14] RAMESH G, MACLEANA G, PHILIPP M T. Cytokines
and chemokines at the cross roads of neuroinflammation,
neurodegeneration, and neuropathic pain[J]. Mediators Inflamm,
2013, 2013(9): 480739.

Gl )

(EoRK

12 -



