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HE . BYY KT AHANKE FEAR3 (CCL3) A4MRERE (STZ) # 5 K A8 Rmib 22 5% 3Pk
AR PR, FiE 5 SD K AM A R 204w STZ 40, STZ 4k —F 4 A CCL3 4., 1gG2A 44,
VAR A438079 41, PBS £0, STZ iEH AT 1 d 2 M EH CCL3 A= A438079, 1 R /d, ¥4 7d. KA LEA
LALFEFAEN K AAME A (SDH) Ibal #9434, FHKEE EREGMAE R EAEN CCL3 A& £ 1k CCRI1,
CCRS5 #» P2X7R mRNA 4% ik K-F, von Frey 28 2 35 & X AAHMm BIE, R KK ESH STZ B
AR AR B AR (P <0.05 ), K5 SDH Mg Ji fm i3 2 38 Am (P <0.05). 5 bR &F, STZ 42K & SDH
CCL3, CCR5 mRNA & k3 (P <0.05), 3R EH CCL3 P A4k 4L s 42 STZ #F 549 K A AU R 30
FH (P <0.05), P2XTR M IEHA] A438079 ALLE A STZ Fr 8A a4k (P <0.05), &8 KK SHD ¥
CCL3 f= P2X7R A B T STZ #5694 i L,
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Influence of chemokine CCL3 in spinal cord on diabetic
neuropathic pain in rats*

Zhi-feng Peng, Ying Liu, Chen-xu Li
(Department of Physiology, School of Medicine, Shanxi Datong University,
Datong, Shanxi 037009, China)

Abstract: Objective To investigate the role of C-C motif chemokine ligand 3 (CCL3) in streptozotocin
(STZ)-induced diabetic neuropathic pain in rats. Methods Sprague-Dawley rats were randomly divided into a
control group and an STZ group. The rats in the STZ group were injected intraperitoneally with STZ and those in the
control group were injected with the same amount of normal saline. The STZ group was further divided into CCL3,
IgG2A, A438079 [selective antagonist of purinoceptor P2X7 (P2X7R)] and PBS subgroups; and CCL3, IgG2A,
A438079 and PBS were injected intrathecally into the corresponding subgroups once a day from the day before
STZ injection for 7 consecutive days. The expression of Ibal after STZ administration in the spinal dorsal horn
(SDH) was detected by immunohistochemistry. The expressions of CCL3, chemokine receptor CCRS and P2X7R
mRNAs were evaluated by qRT-PCR. Mechanical withdrawal threshold was measured after STZ administration by
von Frey filament test. Results In the STZ group there was a remarkable decrease in paw withdrawal threshold
in response to mechanical stimulation (P < 0.05), and a significantly increased number of microglia in the SDH
(P <0.05). Meanwhile, STZ-treated rats showed a significant increase in the expressions of CCL3 and CCR5 mRNAs
in the SDH (P < 0.05). Intrathecal administration of the CCL3-neutralizing antibody attenuated the development
of STZ-induced mechanical allodynia (P < 0.05). A438079 had preventive effect on STZ-induced allodynia
(P <0.05). Conclusions Our findings suggest a contribution of CCL3 and P2X7R in the SDH to STZ-induced allodynia.
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Wl PR A 225 B AT SRl o 5 DL I S
VFZiEaR M, B85 ( spinal dorsal horn, SDH ) N
JI5E I3 240 ML o B AR Th R PR AR Y B
PSR, T RE A 245 AL vh /N R B 40 5
I RE A Ak BT B {3 ( CC—chemokine ligand 3,
CCL3) A B T AU B A 0 KR N TS
CCL3 "] A HUAR S5 i ™. CCL3 At nl i HL T
32K CCRS M1 CCR1, ¥§NTESS CCRS $HU7H Al i
JAR 05 R PR ™ A, BERE P2XT 2
& ( purinoceptor P2X7 receptors, P2X7R ) ByFEIRdnT
fie#E SDH /M BRI RETL CCL3", AT, 4 CCL3
FIP2XTR 7 M PRI P 295 B AR A o g 4 T OR
DAHHRIE . R, ASHESE H 2R 18 CCL3
P2X7R TEAE R HE % ( streptozotocin, STZ ) 755 KB
W BRI A 228 B AR v AR

1 RS

1.1 ##l

11 Eeshin Aoy MEMESD KR IRE 180 ~ 200 g,
WA T L P BE R K S s b, shvE el iE -
SCXK (¥ ) 2009 ~ 0001, % PN ik B R 5 7E 25 C A2
i, BN 50%. 12 h &/ G IR, oK A
PR K SD K ERFEHL B BRALRN STZ 41, B34 25
Ho MRS TS 20006 STZ 4Hik—243 0 CCL3 4
1gG2A, LK A438079 41, PBS 4, 415 H. 5G]
A AR AT, 25 W8 A4 2 R ( paw withdrawal
threshold, PWT ) WAL, 22 R Icgeitrad 3, BA AT bk,
112 FBRAEXA  BHEUAIL (FEE Leica 22
"], SM2010), STZ. A438079 ( P2X7R #5457 ). #t
ft Alexa Fluor 488 14 F FE[F Sigma 23], Ibal Ui (55
[ Millipore A ] ), CCL3 HFHIA, 1gG2A I AR
Bl RHAT BR A F]

1.2 Fik

121 KEMBRRAER G Z R AP KE S A
2% STZ., KERNEHE RS 65 mg/kg STZ™, il STZ
RIS 1A 5 R B R ks M i Ak 2 1A~ H
SRR, XPHEIRIE IR RTINS B
23 W6 MR JE >240 me/dl A 0] TS, 2s i 1l

BHRT R AR 12 h, AZEIK, IR K FRUIE i v B 45
AR IK
122 KAFHAHEE R 1% REHZH (006 gkg)

B TE S RRBER R, SUS RIS . T, TEPHEL
RN DI T, BREEPCEEAUE, RA 10 %5 PE A

256 ~ 7 em RIRMRE RS E . ARG I S S
FERM (8x 10" wd), WY, STZ F4HT 1 d 8
RS CCL3 WL (4 ng/tOpl, 10p1) Bk
B8 1gG2A, LUK A438079 (1w g/10w], 10w]) =Xy iR
PBS, 1K /d, #4E 7 d,

123 REER R 10% KEEE(150 ~ 200 mg/
kg ) BRI, PBS OMEMETE, H5 K BB 6 LS 78
SR, TE 4% Z R R IR EE, FE 4°CIKEEN
WL 20% F1 30% BEREES LK, EEFRATUL. H
OCT 3K AR A, YW URVI R HLY) A T2 20 pm.
FH 30 ml ' . 10 ml PBS, 500 w1 30% H,0, & 4]
10 min, ABRAZUDNIEM T SR, RIEZ
Ihal i (1 @ 1000) %k FWFHE 24 h, PBS YEidtsE
IAZEICFRC ZHT Alexa Fluor 488, ZEIEIFHE 1 h, %
HPC R M ( HARBMEET AR, SZ61GFP-D) it
0 SDH ™ Thal FHAVEZHAE%Y.

124 ATAFULE BRI, LIS RIS 1.3.5.
7 14 K021 d XK R T PWT M2 o 7E47 A2# AT,
FrA s & W S2 86 % = 2 he K 1.0 ~ 15.0 g von
Frey 41223 EUIECR BUS 2 ik, #7225 ~ 108, i
PR 48 e WS SR AT R R BRSO, AR E A
3K, HRURIEIFE 5 min.

1.2.5 EukEsTRAMER N ( quantitative real—
SCEU)
RNA $2 Bt & e oK B BCE 8 LS 75 /1 6L RNA,
PEF TR SR, (RNA FEGY 14 ], RVZE MR 4,
BHEGY 2w l), (SRR RS Y17 qRT-PCR
P14 ( BBk cDNA it 8 l, PCR 5142w l, SYBR®
SRRk 10 l), ST 1. s HridEt
BHMIER Ct, Ll GAPDH SHINZ ; #BRSCHK (8] it
FARXT FEH IR i =2 ( ACt g, —ACH 0 o

&1 qRT-PCR 3|47l

time polymerase chain reaction, qQRT—PCR )

g G720l

1Elf]: GATTTGCAGGGAGGAAAAGCT
Ihal 194
JZ i) : AACCCCAAGTTTCTCCAGCAT

iEJi]: CCACTGCCCTTGCTGTTCTT
CCL3 135
J2I] s GCAAAGGCTGCTGGTTTCAA

KB fbp

IEf]: CTAAGATGGCTAGGGCCCAAAT
CCRI , 223
JZlil: TCCCTGAGGGCCCGAACTGTCA

1EM: GACCGGGTATAGACTGAGCTTAC
CCRS 242
) : ACTCTTGGGATGACACACTGCTGCCTC

IEM: CATGGAAAAGCGGACATTGA
P2XR7 198
JZm): CCAGTGCCAAAAACCAGGAT
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1.3 SHit=ZEH*E

Bl /TR SPSS 20.0 ettt THaveR Y
o+ bR (xxs) Fon, PLLEGECH 4056, Z41L
BRI R T 220 W sl B R Wi e i 2250 #r, it
— AP LSD—~ K, P <0.05 W22 A G2

2 #R

21 HERRIEZIE ST
210 e XPREA R ELIMKE (80 +10.5) me/dl,
STZ J& & 7 5% 1 J5, i B% 7K SF 36 i &= (250.0 +
30.8) mg/dl, 8¢ Ky, ZRAGFRE L (1=8.361,
P =0.006 ).
212 4E WIFINSHIE, MEAKRKE
(300+40.5) g, STZ 4 (260.0+352) g, £t K4,
ERAGIHFE X (1=4.834, P=0.032), STZ H KK
IR
2.2 STZiHESKER SDH /MR 4B AaEE

A= FRER KRN STZ MG I I 7. 14 F1 21 d HRA
KEPWT, RHEZ MG 25581, 45
ORI E] A9 PWT A 2250 (F=17.058, P =0.003 ) ;
@ X} R ZH 5 STZ 4 i PWT A 22 %] (F =30.735,
P =0.000), XJMEZ1%E STZ 4109 PWT =, @Wig] PWT
Ak A 22 5] (F =14.637, P =0.002), WL 2 i
K 1.

#x2 MWMAXRERESPWTLRE (n=25, g, Xx+5)

21 0d 7d 14d 21d

X e 15.0+0.0 105+1.2 13.8+0.7 13.0+ 1.1

STZ 4 15.0+0.0 3.0+04 3.9+03 7.0+ 1.4
15 Ot IE e

‘__""§ VA

10
50
=
=
Ay
54
z i
T
0 7 14 21
STZ ST /d

t SAHRALILER, P <0.05

B1 MWEAXRPWTHWERBERE  (n=25, xzs)

XoF BEC2H K BLSDH A Thal BH P /)N B 5 40 i %%
(200.0+10.5) 4> 5 STZ 4L FHJ5 1. 7 1 14 d 1 Thal
FE: /DN ST 4 5043 4 ( 194.0 + 3.0 ).(400.0 +23.0 )
A1 (300.0+16.8) 4, LHHEI 200, ZRAL
Pt X (F=16.428, P=0.002), #F—L WM LR
LSD-¢ Ky, SXTRRLIAHLL, STZ AbFH)S 7 F1 14 d 1
Thal BAME/MEBRARMEECE N (P <0.05). VLAl 2. 3.

200 i m 200 . m

X e 2R STZ #H

B2 STZAIBEKRR SDHRR/MNERARE  (Fret)

i

I~

(=

o
1

1
—

SR
2

< 200 4

/.

100 A

Thal M

0
1 2 3 4

1: XHHR4L; 2. STZ 4liESR 1 dK; 3. STZ4HHESE 7 d;
4: STZHESF 14 do T SHHRYHLEE, P <0.05
3 HEKR Ibal PEME/NR ARSI L

(n=25, x+s)
2.3 CCR1., CCL3 #1 CCR5 mRNA FiXZgT{L
231 CCRI1mRNA  Xf [ 20 K Bl SDH ' CCRI

mRNA XA A (1.0£03); STZ A 1, 3. 7 Al
14 d J5 K5 CCR1 mRNA AHXT IR T35 1.2 £0.5),
(14+03), (09+05) fil (1.6+0.1), ZHHEFE
T, ER TG L (F =3.538,P=0.087 ). VLA 4.
232 CCL3 mRNA X} M 41 K Bl SDH # CCL3
mRNA A XF ik 7 8 (1.0+£0.5); STZ 4 #L 0, 3,
7 Fl 14 K J5 K Bl CCL3 mRNA #H %F % 35 & 4> 91
(1.1£13), (40+1.6), (16.0+£1.4) F1(9.0+£0.9),
LN ZE T2, ZFAGIEE L (F=19.846,
P =0.000 ), i#F—LPPHIRL LSD— K, S5X) g
AHEE, STZ 4b¥E 7 F1 14 KI5 K CCL3 mRNA FRikiK
TR (P <0.05), WA S5,
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CCR1 mRNA
1

1 2 3 4 5
Lo XFHEEH: 2. STZH TGS 1 d; 3: STZH TS 3 s
4: STZ HITSE 7d; 5. STZ HIESGE 14d
B 4 &ZHAR CCR1 mRNA RiAKFELLER

(n=25, x+s5)
T
15 <
< i
Z 10 4
g
o)
S 5
0
1 2 3 4 5

Lo XTHEAL; 2. STZ 4 1 d; 3: STZ 41415 3 d;
4: STZAFESG 7 d; 5: STZHES)G 14 do T 5% B4 g,
P <0.05
5 &K CCL3 mRNA FRiAkTFELLE
(n=25, x+s)

233 CCR5 mRNA  Xf 21 K Bl SDH ' CCR5
mRNA A % £ ik 8 (1.0£02); STZ AL # 1, 3
7 F1 14 d J5 K Bl CCR5 mRNA #f Xf 28 35 & 4> %1 4
(1.1£04), (1.3£0.2), (25+0.1) F1(2.0+0.2),
%iﬁ%‘?ﬁi/%ﬁ ZRAGITEE L (F =12.052,
P =0.008 ), F—L WM HLIRZE LSD— K, 5% HEA
L, STZ éui 7 1 14 d J5 KBl CCR5 mRNA Fik/K
ST (P<0.05), W 6,

2.4 CCL3 #ifk3t STZ I AR PWT HISIH

CCL3 5 IoG2A ¥HNTEST RS 0. 1, 3. 57K
KEPWT Lo, R HE & &frmﬁ%/\*ﬁ, 45
OA[EE B S PWT A 2250 (F =18.735, P =0.001 )
@ M 41 K B PWT £ 2 5l (F=35.836, P =0.000),
CCL3 4 # 1gG2A #H 19 PWT & ; @ W 20 PWT 48
bt A 2 9] (F =16.952, P =0.001), UL % 3 Fi
K7,

CCR5 mRNA
1

1 2 3 4 5
1 X H2H; 20 STZ AL 4T )5 1d; 3: STZ 20 3 9 )5 3 d;
4: SIZZHFSE 7d; 5: SIZZAG 14d. + SAIRZILEE, P<0.05
6 KHKR CCR5 mRNA FKiAKTFLLE
(n=25, x+s)

# 3 1gG2A /70 CCL3 AKX FRAEIRT iE s i PWT L&
(n=5, g, x+s)

ZH 57 0d 1d 3d 5d 7d
IgG2A 4 15000 122214 6013 26201 10315
CCL34H 15.0+00 153+00 125+20 54+12 96+04
15 O 1gG2A 4
®cc3d
10 4
0 i i
=
& il
54
T T T T T 1
0 1 3 5 7

STZ TS /d
T S5XRA L, P<0.05
E 7 IgG2A HF1 CCL3 AR PWT BT {Lia s
(n=25, x+s)

2.5 P2X7R £ STZ FSHH R I8 hrER

qRT-PCR %5 H: 7%, STZ kb3 7 d J5 K i SDH
H1 P2X7R mRNA AHXFRIAHA (2.2£0.5), X A4
J(1.0£0.1), % K, 2R A G0 L (1=9.752,
P =0.005), STZ 24 K P2X7R mRNA FKik/K-FEF 5.
LK 8.

A438079 5 PBS 4B 0. 1. 3. 517 d Jaill&k
BLPWT LbAe, RATELM iufrﬂﬁﬁ%ﬁ*ﬁ, 45
OAN[EIF ] &R PWT 45 2250 (F =20.560, P =0.001) ;
@ W 41 K B PWT 45 2 Jil (F=40821, P =0.000),
A438079 1HNT HRAH PWT {H 5 5 OPH KR PWT 48
fhas AT 225 F =14.752,P =0.001 ), VL35 4 FIlE 9,
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P2X7R mRNA

I
X HRZH

STZ 41
T SXHRAIEEL, P <0.05
8 &HAKR P2X7R mRNA Rix/kTFLbEg
(n=25, x+s)

PBS ZHF0 A438079 K R AR B8 B PWT Eb#sk

(n=5, g, x+s)

x4

ZH 51 1d 3d 5d 74d

PBS 2

0d

140+00 12.1+00 73x03 54+05 25+0.0

A438079 41 15.0+0.0 140+0.0 14.0+0.1 12.0+0.8 11.3+0.7

15 O PBS 41

@ A438079 £
10 4

PWT/g

o 1 3 5 7
STZ JE5F i) /d
T SXTRRALILEL, P <0.05
9 PBS 470 A438079 AKX PWT M {L#ass
(n=5, g, X+s)

3 it

ARFFEE R TR, HNEEYS T CCL3 bk
ALHNG STZ i SR vl B, $27” CCL3 78 STZ Ab3
5 [ ) K BB e S P e OGS R . RV STZ
ALFR R B SDH H CCL3 &35 I 1 (1) 41 At 2 AT A B
Wi, (HEARWFFTIESS, SDH  CCL3 ik i 5/
JEARERE A KR Ak, TR R R, STZ
AP B SDH /N I 4R Y A AR B B g, 34
JE /N AN TG AR . LATERIFST B, /MR A
AT & BURTRE I CCL3", dicift — T ARG 5 K B V1)
R AR R, W) s oot s nl s/ NI T
Hfr=A: CCL3”, WATRIFRIESS, K E I pih 22 4

e B BE/NR A CCL3 ik B Y, bFakgh
PR, CCL3 AIRESRIE T30S /NI B4 it . P2X7
SRR 2 WIS AR T, A7 595 MR R AL
P2X7R G465 TR IL-1., 1L-6. EIRAEH T -
M—F AR ERIREL, FEARIE . PRI RGP
H R FEVE ", Ak, P2XTR &AL JS AT AR 3/
AR CCL3", ARBFE 25 R I, A438079 FHIT
A P2XTR A STZ 55 ML e ok B, I
BOR 5 CCL3 WAL IAR L. KBRS M 2 451 1
J . SDH /N4 P2X7 524k 35k Fi " it
/INJE JB 240 T i 2 STZ 4b ¥R K L SDH 1 CCL3 fY 3k
P SR, A SIS REHRIERHAth e ot 240 At m] BTk
CCL3, PNBRT /NN, I A n] 33k
CCL3"™. FifiWoeditrn, iR 0 BT 4 B 2e fby 7 T
B EIR E OE VR ™,

AL o, SRS CCL3 HRnb iAok ik
PEIE P2XTR H5 4707 ——A438079 4 ] #)1 ] STZ Ab B
SHEMHMIR ST, 8K CCL3 /7 STZ 5 AL
PRI S AL AN A, HR CCL3 R RERZ i ik
JafE TG, BFCIESE, BNER cCL3 5, sh
AP A USRI e O ), Y. SDH 1 CCRS 46
ISR B, 5 ZAHPCECAY R CCL3 ik, CCR5 7E
PG B AR S o R R Y &b s
AR 0/ N AR 23k CCRS™. 5 — T,
STZ Zb3K B SDH ' CCR1 ik =254k, BRI
WFFEHGE , SMI TR0 5 4 CCR1 ZRak i ",
HJRHZE AT RE I f TR BRAR SRR A B ] AN ]

B2, CCL3 Fl P2X7R 7E STZ 75 SR AL
SRt PR B . AR AR STZ 15
JE| R A 29 A SRR A ML, 1T LA b 2 B
IRYTHR LB
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