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Abstract : [ Objective ] To investigate the effects of CSF—1 transport from dorsal root ganglion to spinal cord on
activation of microglia in rats with neuropathic pain induced by vincristine. [ Methods] A total of 54 male 10—12—week old
SD rats with successful intrathecal catheterization , weighing 200-230 g, were divided into three groups according to
the random number table method (n=18) : Control group (Control), Chemotherapy—induced Neuropathic Pain+intrathecal
injection of IgG group (CINP ) , Chemotherapy—induced neuropathic pain+intrathecal injection of CSF—1 neutralizing
antibody ( CINP+anti ). The animal model of CINP was established by intraperitoneal injection of vincristine 125 pg/kg
on four alternate days. Mechanical allodynia and heat hyperalgesia were evaluated by MWT and TWL, respectively. The
expression of CSF-1 and microglial marker Ibal were detected by immunofluorescence chemistry and Western blotting.

The mRNA expression of CSF—1 and Ibal was measured by RT-PCR. The expression TNF-a, 1L-6 and IL-18 were
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determined by ELISA. [Results] Compared with Control group, MWT and TWL in CINP group decreased significantly on
the 3rd, 5th and 7th day after the first injection of vincristine (P<0.01) , MWT and TWL in CINP+anti group increased

significantly on the 5th and 7th day compared with CINP group (P<0.01). Compared with Control group, the protein and

mRNA expression of CSF-1 in DRG, the mRNA expression of Ibal in spinal cord, the protein expression of CSF-1 and

Ibal in spinal cord, the immunofluorescence intensity of CSF—1 in DRG and Ibal in spinal cord , and the expression of
TNF-a, IL-6 and IL-18 in spinal cord were significantly up—regulated in CINP group (P<0.01, P<0.001). Compared
with CINP group, the protein expression of CSF—1 in DRG and spinal cord, the protein and mRNA expression of Ibal in

spinal cord, the immunofluorescence intensity of spinal Ibal and CSF-1 in DRG, and the expression of TNF-o, IL-6
and IL-1pB were obviously downregulated in CINP+anti group (P<0.05, P<0.01, P<0.001). [Conclusion] The transport

of CSF-1 from dorsal root ganglion to spinal cord is involved in the process of neuropathic pain induced by vineristine ,

and its mechanism may be related to the activation of microglia and inflammatory reaction in rat spinal cord.
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CINP+anti 2 T #5 1N 45 24 )5 30 min i 2 13 51 K&
12 $HHNESE

2 I8 Yaksh 5" HGE O iR B 0 B, KERLE
B ) 5 WL IR GZ Bl Ol , WA 32 sh D) re b



S5 TS, AF. CSF-1 FUERRAY [ 65 R 12 X I A A S 0 22 B R /I 24 5 1 B ML AR ) B2 709

TR BRI bR IS 22505 . MRS SE T 2
R 30 s N BEAUS IRORRBE LG 0 A A8 L
IEH, B S dJE R TSR,
1.3 WirmshimisiliEsr

KRBT I H B I S B (T VLT 1 E 24
B A R A D) BRGSO 125 pg/kg
(3t 4 00, TGS RA A 1 d, 5 46 0 1
A E AT 2 )5 0 P2 i B 9 o A A
NI
14 1TAZENE

Z: I8 Chaplan 26" 738 1) 7 38 00 %2 LA 4 2
JZ2 5% 3 {H ( mechanical withdrawal threshold , MWT) ,
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Bt o TC 3 SR 4 I, 24 TR B A R
HL K 220 1 e R i A R B ok UK B B S
M2 h, in AT B ~actin % 2 3 BE BT A (1:2 000,
Abcam, JE[H ) , HT CSF-1 £ s BEHTAR (1:1 000,
Abcam, £ E ) , $T Ibal (ionized calcium binding
adapter molecule 1,Ibal) %82 5 FEHIAR(1:1 000,
Abcam , K [H) , 4 C ¢ 7 i 5 Pe i 3 W (K
10 min) . A HRPARICI I ST 1gG(1:3 000,
Abcam, 36 E) I F fE R 06 EBL . R
5, K Image J BRI H 798 H 2570 2 B-actin
A A R R AR, B R A0 K EE (/B ~ac-
tin £ [ 4% K BE A LU AEVE y BAREE ik .
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14~6 F i K 15 HR 19 B0 RNA, L% 5% 4 ¢DNA,
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WA (At R AR A BRAR, P ED R
Csf-1 514 . 5'-TGCTAAGTGCTCTAGCCGAG-
35 FF514 5’ -CCCCCAACAGTCAGCAAGAC-3'
U519 bal EiES |4 : 5'-CCATGACCTTCCAA-
GAGAATGC-3'; MiF5 |4 : 5'-ACCGGCTTGTGC-
TGTAGTC, B-actin #5149 :5'~-CGTTGACATC-
CGTAAAGACCTC-3" ; T i 514 : 5'-TAGGAGC-
CAGGGCAGTAATCT-3", ¥4 414 . 94°C FiAs 1k
5 min, 94°C 30 s,54°C30 s, 72°C 20 s, 45 ME R,
T2°CHEAH 10 min, 5 5N Z B - actin 1Y [L(E
YA B 3 R A AR ek i
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S5 7R R KR 3 2 s T S 1% 8% 12
Lt Z- 41 40 mg/ke RIS, FH 40 o/L Z2 58 W 3 13
[, O BRI 4~5 F5 15 S 3, 40 o/L Z R
P Ji [ 52 2 b, FHAE S T 209% | 30% RERH I T i
K OKEDI R AL A, SRR 14 wm, SO R 6,
ks 1 b 2% v R 7K (phosphate buffered saline, PBS)
(0.01 mol/L, pH{H 7.4) & i~ 31K, 20 min/IK ; /i1 5%
FMVE =W B 2 h; AP Ibal f CSF-1 £
o BEPUIAR — 4T (1: 200, Cell Signaling Technology ,
FH), 4 CHRMEE ; X HERZ=IRG PBS U
3,15 min/U 43I Cy3 FRic 2t —hi(1:
1 000, Cell Signaling Technology , 3¢ [ ) , E @ IF &
2 h, PSB %k 3 7%, 20 min/¥X, BT, £ FlE A B
PG U N RER
1.8 ELISA#i

BT R, LA~LS B HE T B 2125 T 4°C, 3 500 v
min(r=5cm) FEL 10 min, $2H FiE R IF1E-80°C
PRAF . $ ELISA P 250 S i A P2 TR T4
K HI NK3 Bitn i (GE 22 8], 2 E) T4 490 nm Ab
D2 %% B AEL , % o7 A o il 2645t TNF-a \1L-6
IL-1B /% & .
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FFE IES A T BORE DL Bl bm i 22 3R
7N, 2R graphpad 7.0 A EAT GE i E o B AT R 2F
45 SRR FH 3 2 A N o T 25 40 AT, A AL A
(B A7 28 BN, T — 25 A6 56 4[] AR ] A5 1) B
TR, P A EE 38R H LSD—-1 ¥ ; Western blotting |
RT-PCR 32 % 6 b2 | ELISA 4l LA s & Oy
Z250 0T, I LR FH Tukey's 355 P < 0.05 A A
Aot
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P =0.15), &5 4110 22 A et 2 L(F = 24.69,
P <0.001;F =21.25,P < 0.001) , % 4H I 7] 5 2%
G teFE L (F =37.86,P <0.001;F =40.15,P <
0.001) , H. 432 FE ] 85 A 28 HAW (F = 27.11,
P <0.001;F =28.61,P<0.001), PiF L&
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A IR BE LG T #2255 (F=089,P =
0.37) , MM Jes K BB 55 3.5.7 K, KUY
MWT[3 d:(12.60 + 0.55) g;5 d:(9.30 + 0.84)g,7 d:
(8.10 £ 0.70)g, P < 0.001 vs. Control 41 | F1 TWL[3 d:
(17.10 = 0.55)s;5 d: (15.18 = 0.60)s;7 d: (12.90 =+
0.74)s,P < 0.001 vs. Control 41 134 i S5 F#AK , B N 45
T CSF1 ORI AR B S 38 A7 KBS 5.7 K
MWT[5 d: (11.68 + 1.10) g; 7 d: (10.60 = 0.55) g,
P <0.001 vs.CINPZ ] FITWL[5 d: (17.18 + 0.60)s;
7 d:(14.80 = 0.50)s,P < 0.001 vs. CINPZL; & 1],
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Thermal withdrawal latency/s

Vincristine l l l l
0 1 3 5 7

Time after vincristine injection ( days ) B

10

E1 &AKXR MWTHTWL T iER
Fig.1 MWT and TWL for rats in different groups

A : The time course of mechanical withdrawal threshold (MWT) ; B: The time course of thermal withdrawal latt:ncy(TWL). Pre—treatment with

IgG does not produce analgesic effect in the CINP group. In contrast, pretreatment with CSF—Ineutralizing antibody significantly attenuates mechanical

and thermal hyperalgesia following remifentanil infusion at 5 d and 7 d. F=37.86(A), F=40.15(B).1) P<0.001, compared with the Control group ;

2) P<0.001, compared with the CINP group ; n=6 per group.
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CINP 41 ,CINP + anti 4 K FRUEF MR 15 CSF-1 25 FH )
mRNA TR AR T Z 0 MER B REF AL
P2 L (R 2 F = 129.40, P < 0.001; mRNA ;
F =428.00, P < 0.001) : P4 ¥ bk 45 45 5 i 7s CINP
KRBT AR Y CSF-1 2 K mRNA B & - 4
(CINP4 : 1 ID = 0.32+0.02, P < 0.001 vs. Control
4 ; CINP 4 : mRNAID = 0.94 + 0.06, P < 0.001 vs.
Control 21 ) , Ui BH K 75 5 8 I8 115 1 5 5 30 CSF-1
FEIRBEIN ., SN CSFL FR R R DL K

F A5 T CSF-1 25 1 & mRNA ik [ (CINP
+anti 41 : A ID = 0.22+0.03, P < 0.01 vs. CINP
ZH ; CINP + anti 41 : mRNAID = 2.02+ 0.06, P = 0.97
vs. CINP4, K12 A,B),
23 BAARBRT CSF-1REREARERBR
KBRS G 7K, 73 BIXF Control 41 . CINP
24 | CINP+anti 41 K B 75 H §5 CSF-1 2 6 5% B
TR ER T Z AR ERZEZRFAGITFE XL
(F=114.20,P < 0.001) : PR Eb 388 45 2R {2 7R CINP
2R ERET AR Y CSF-1 9 500 B B i 3458 (CINP 4
252.74 + 33.25,P < 0.001 vs. Control 2 ) , Ui I K &
IR s 1 S BT AR Y CSF-1 Rk 3. #5H
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Fig.2 protein and mRNA expression of CSF-1 in DRG of rats in different groups
A': Western blot shows that vincristine application increases the expression of CSF—1 protein in DRG. The effect was inhibited by intrathecal in-

jection of CSF~-1 neutralizing antibody. F = 129.40, 1 ) P <0.001, 2)P<0.01, n=3 per group. B: PCR shows that vincristine application increases

the expression of CSF~1 mRNA in DRG; the effect was not inhibited by intrathecal injection of CSF-1 neutralizing antibody. ¥ = 428.00, 1) P<

0.001, n = 3 per group.

257 CSF-1 HRgT AR T LI BB s CSF-1
¢G5 BE 1 5% (CINP+anti 4H : 141.93+12.21, P <
0.01 vs. CINP4, 18 3 A~D) .,

24 BHAKXKREFHECSF-1EBAE MRNAFRIEEFR

K Bl 5 A 25 7 K, 43 56 Control 4

CINP 2l . CINP+anti 20 K FUE 56 CSF-1 25 [ #E1 720
WERE T ZN AR REFAGITFE L (EA
F =1283.20,P < 0.001;mRNA:F=0.94,P=031):
W He A &5 R 7R CINP 20K BB 6 CSF-1 2 A
ZeiktEE (CINP A . 11 ID = 0.85 + 0.05, P < 0.001

——A | CSF-1

——B | CSF-1 —C

vs. Control 4 ) , T I I J12 3 5K F 3 bl S 30 CSF-1
kMM, BN T CSF-1 Fh AL AT DL
FH 05 S B CSF-1 35 18 (CINP+anti 41 -
ID = 0.25 + 0.05,P < 0.001 vs. CINP4, K4 A~D).,
25 BHEKXRBREHE/NMNRRAMIRED bal EH
B mRNA RiEFRIXER

K BB 8 5 58 7 K, 43 36 Control 4H
CINP 4H . CINP+anti ZH K Eﬁﬁﬁf Ibal 2 1 &2 mRNA
AT R 7 Z T4 R R 22 A Gt B L
(FE1:F =70.63,P < 0.001; mRNA: F = 108.50,

1)

300

100 i

1.0

0.5 m
0.0 D

Control ~ CINP  CINP+anti

CSF-1 expression (fold control )

B3 HHKXKREIRT CSF-1RZREARIEER

Fig.3 Immunofluorescence expression levels of CSF-1 in DRG of rats in different groups

A : Immunofluorescence of CSF~1 in the Control group; B: Immunofluorescence of CSF~-1 in the CINP group; C: Immunofluorescence of CSF-1

in the CINP + anti group; D: The immunofluorescence relative density of CSF-1 in the Control, CINP and CINP+antigroup at 7 d. F = 114.20.

1) P <0.001, compared with the Control group; 2) P < 0.01, compared with the CINP group; n = 3 per group. Scale bar: 50 wm
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P <0.001) : PH 7 HLA 45 2R i 7R CINP 41K BRUET AR B N 25 7 CSF-1 Hr Ao i m] DL il < 35 87 175
7 Thal 2 1 2 mRNA kB g 8 [ CINP 41 (& 50N i S5 41 M 3% 6 [ CINP+anti 2H (K 1) : 0.53+
F1):0.75+ 0.08, P < 0.001 vs. Control £ ; CINP 2H 0.06, P < 0.05 vs. CINP £H ; CINP+anti 21 (mRNA ) :
(mRNA) :0.95 + 0.09, P < 0.001 vs. Control ZH ], iii, 0.63+0.07,P < 0.01 vs. CINPZ4H, /& 5 A,B],

A A 0 i R I T S-S B8O B /N I o 4 ML A
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CSF-1 [ — - Control CINP CINP+anti

Braclin | e— — —
Control CINP CINP+anti A B
4 HHAKREHE CSF-1%EH K mRNA RiEER

Fig.4 Protein and mRNA expression of CSF-1 in spinal cord of rats in different groups

A': Western blot shows that vincristine application increased the expression of CSF—1 protein in spinal cord, and the effect was inhibited by in-
trathecal injection of CSF-1 neutralizing antibody. F = 283.20, 1)P < 0.001, compared with the Control group. 2)P < 0.001, compared with the CINP

group, n = 3 per group. B: PCR shows that there was no significantly difference in the expression of CSF~1 mRNA in spinal cord among Control ,

CINP and CINP+anti groups. F'=0.94,P = 0.31, n = 3 per group.

15 15
1)
=1
- L0 F 2 10 F
= 1) I
3 i
' 2
[<s8 -
T = 3)
s 2) .
g 3
05 F 2 05}
0.0 0.0
Pr— ‘ Control CINP CINP+anti
Control CINP CINP+anti A B

5 BAKXRHEHEbal EH K mRNA RiLHER
Fig.5 Protein and mRNA expression of Ibal in spinal cord of rats in different groups
A': Western blot shows that vincristine application increased the expression of Ibal protein in spinal cord, and the effect was inhibited by intra-
thecal injection of CSF-1 neutralizing antibody. F = 70.63, 1)P < 0.001, compared with the Control group; 2) P < 0.05, compared with the CINP
group, n = 3 per group; B: PCR shows that vincristine application increased the expression of Ibal mRNA in spinal cord; the effect was not inhibited
by intrathecal injection of CSF—1 neutralizing antibody. ¥ = 108.50, 1)P < 0.001, compared with the Controlgroup; 3)P < 0.01, compared with the

CINP group, n =3 per group.
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CINP 41 . CINP+anti 1 K B8 Ibal ¢ G 5R B AT
HRNE T 22T a5 R R 2 R A G 2R L (F =
91.47,P < 0.001) : P 5 HL 345 L i 7 CINP 41K Ff
B Thal ¢ 630 FE 3% 58 (CINP 41 : 20.02+ 2.50, P <
0.001 vs. Control 2H ) , Ui B B i s 14 0 S B0E
T/ N AR TS AL . BN 25T CSKL AR T DL
TS H8I75 T Ibal DGR HEEE (CINP + anti 4
ID = 6.01+ 1.82,P < 0.001 vs. CINP4H, [§] 6 A~D),
PE7R CSF- 1/ FH B MO T a6 BE /N B4
27 BEKREETNF-o. L-6FIL-1BRIEER

KB 8 5 58 7 K, 43 B 6 Control 4H |
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Fig.6 Immunofluorescence expression levels of Ibal in spinal cord of rats in different groups

CINP 41 . CINP+anti 41 K A # TNF-o . IL-6 FlI
-1 RIBHAITHRHR T Z NS RERES
HE it L (F=2079,P<0.01;F=2081,P<
0.01;F=2323,P<001); it LR TR, 5
Control 4 L5 , CINP 41K FLUH # TNF-a . IL-6 FlI
IL- 1R R N[ (251.45+22.14) pg/mg, P < 0.01,
vs. Control 4 ; (215.42 + 37.19) pg/mg, P < 0.01, vs.
Control 2 ; (168.43 £25.69 ) pg/mg, P < 0.01 ,vs. Con-
trol 21 1, 150 I 75 3 O 2 e 1 5 o B0 0 8 i I
Vo BN 25 T CSF1 H AL AR BT LA s < 75 3 ek
%5 INF-o  IL-6 A IL- 1B %3k FH [ (165.48+
34.26)pg/mg, P < 0.05,vs. CINPZH ; (138.71+ 16.22)
pg/mg, P < 0.05,vs. CINP 4 ; (100.23+18.29) pg/mg,
P <0.05,vs. CINPZH , B 7 A~C) ],

— [SS [
W (=] W
—_

)

2)

W

(=]

Ibal expression (fold of control )

Control ~ CINP  CINP+anti D
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of spinal Ibal in the CINP + anti group. D: The immunofluorescence relative density of CSF~1 in the Control, CINP and CINP + anti group at 7 d.

F=9147.1) P <0.001, compared with the Control group;2) P < 0.001, compared with the CINP group, n =3 per group; Scale bar: 50 pm
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Fig.7 expression levels of TNF-a, IL—6 and IL-1f in spinal cord of rats in different groups

A': ELISA shows that vincristine application increased the expression of TNF—a protein in spinal cord ; the effect was inhibited by intrathecal
injection of CSF-1 neutralizing antibody. ¥ = 20.79, 1)P < 0.01, compared with the Control group;2)P < 0.05, compared with the CINP group, n =3
per group; B: ELISA shows that vincristine application increased the expression of IL—6 protein in spinal cord; the effect was inhibited by intrathe-
cal injection of CSF-1 neutralizing antibody. F = 20.81, 1)P < 0.01, compared with the Control group;2)P < 0.05, compared with the CINP group,
n = 3 per group. C: ELISA shows that vincristine application increased the expression of IL—1 protein in spinal cord ; the effect was inhibited by
intrathecal injection of CSF—1 neutralizing antibody. F = 20.81, 1)P < 0.01, compared with the Control group;2)P < 0.05, compared with the CINP
group, n = 3 per group.
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