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TS RN SLEYE B B ik R BE R K R
CCL2,CCR2 mRNA ik H) 52N

EAEE', B2, kmr, Rei', 8m', kALY, AH
(1. FFM XS H—WEBIER, #/M 450000; 2. #H X3, #I 450000,
3. LA BRARKRS, £BH FIR)

[(WE] BR:WEENER LA RN AL KA (MS) 1 3548 3l 7 485 7050 50k 3 5 69 M il 5 8 R (EAE) KR
LR B T B A i AL 1 2 (CCL2) , B 20 i Ak 4R 1 524 2(CCR2) mRNA K3k K15 5 Z X EAE jtfﬂﬂ’a{%w’ﬁﬁﬁ H
I PRI, FH 32 4R 4. 77 3k FF 50 K MM Wistar R BLBEAL 40 5 4, 40 3 IE & A, WA 4, % 2 FZ K. & 7 & 4 (150,
250 mg-kg ') HLZERMA (1 mg-kg ') A4 10 K, GRS K L 425 16 d, [0 IE % 41 B 4] Lp#%éli@*‘ﬁk pUk =3
05 R BRI RRE AR, I 4G e 21 U0 J 2% A8 4k, ok A RT-PCR 35460 4 4 o CCL2,CCR2 mRNA (381K, SF: SHIRIA AL,
W5 R A BER EAE KRR & 99 I (8], D]tk [ ARG I DR #lt 28 D iR 24 9% 43 (P < 0.01) , Bt EAE KB AR P & R 5 R AE R H
(P<0.01) FIBEM ML e (P <0.01) #2 B, F A% BEF CCL2,CCR2 mRNA £ iE (P <0.01,P<0.01), &ig: %S5 X EAE &
A B R 1E A, AR A ALHI T e S T I8 K BB B Hh CCL2,CCR2 mRNA R H X,
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Effect of Matrine on Expression of CCL2, CCR2 mRNA in
Experimental Autoimmune Encephalomyetic Rats

PAN Qing-xia', LYU Ying’, ZHANG Xiao-jian', ZHAO Xiao-yu',
LYU Peng', ZHANG Guang-xian’ , ZHU Lin'"
(1. The First Affiliated Hospital of Zhengzhou University , Zhengzhou 450000, China;
2. Zhengzhou University , Zhengzhou 450000, China; 3. Thomas Jefferson University, Philadelphia)

[ Abstract | Objective; To observe the effect of matrine (MAT) on the expression of chemokine ligand-2
(CCL2) and its receptor CCR2 mRNA in experimental autoimmune encephalomyetic ( EAE ) rats in the
internationally accepted models of multipe sclerosis ( MS) , investigate the possible mechanism of MAT preventive
treatment for EAE rats and provide clinical evidence. Method: The 50 Wistar female rats were divided into five
groups randomly (n =10 each group) : normal group, model group, MAT low-dose group (150 mg-kg '), MAT
high-dose group (250 mg -kg '), and dexamethasone group (1 mg -kg™'). The MAT and dexamethasone were
respectively injected intraperitoneally (ip) daily from day O post-immunization till to 17. At the same time, The
model and normal group received the same amount of normal saline. The clinical symptoms were observed and
recorded and the histopathological changes were detected. The expression levels of CCL2, CCR2 mRNA were
detected using RT-PCR techniques. Result: Compared with model group, MAT obviously delayed the disease
onset and ameliorated clinical symptoms of EAE (P <0.01), improved inflammatory infiltration (P <0.01) and
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demyelination (P <0.01) in central nervous system of EAE rats, and reduced the expression levels of CCL2/
CCR2 mRNA in spinal cord (P <0.01, P <0.01). Conclusion: Matrine could prevent and treat EAE rats and
the mechanism may be associated with reducing the expression of CCL2/CCR2 mRNA in spinal cord of EAE rats.

[ Key words ]

matrine; multipe sclerosis;

ligand-2; chemokine ligand receptor-2

£ Jx V1 Ak (multipe sclerosis, MS) & —f £ &
FHHE N P AL R S (central nervous system,
CNS) {58 VeI BB 1 3 B e v i , H H A% 1A
LR HL T AN 58 A A TP AR M 22 R R
P 0 0 3R T e MIS R HC i R ) 5l g A R S 1
B B VE I B B8 R (experimental autoimmune
encephalomyelitis, EAE ) i) — 4~ B B4R 1E , B AE M F
K B WAL o S B0 RE R R Bl R M R
R B AN M RS AL R 1 (CCL2) AT LI i 5 a7
K (CCR2) A#HHAE ], 5 S BR A%/ W A i L 36 1k T-
cell 45 FEANMIAY WAL, § KRR, WEHE
(matrine, MAT) , 3 44 S A6 2080, J& oy B
Z )T RS TR R AL S R RS Y e
(REPEYICHE: WS, o LHBAHR#
BEHEXUERIE AP T E FRIFIEARAFE DAL, I AR R
3 K 25 BN RS R, B A TR P
YU RE O IR T A Il R 24 AR T, BN RN
B TR R E A B A (B i B g 2
B E AW W EAE gl BRAIR H AR HL
il AN 58 AV A AR TS I E EAE KRR B b
CCL2,CCR2 mRNA HyRKKF it — L HIT SR
£ EAE B i6 /5 H v s ML, Sk il PR B B2 fE 52 56
A
1 ##
L1 Zh¥ KR 12 H K 300 ~350 g, db 5 &4
PRS2 96 sh W) 37 5 A R 934 20 w3243, Sh &5 4% IR 5
SCXK ( 51 )2010-0001 ; SPF 2% #f ' Wistar K, ,6 ~8
Jal i PR 180 ~200 g, v [ R Al 45 45 5 B2 27 R
F R sy o R AL, S AR IE S SCXK (%)
2012-0004
L2 Y ik WS R EHW (0.3 g-mL ™' L
IR IE R R 250 A BR S W)L 4t 5 130902204 ) , Ml Z€
KA TR B TE SR (5 g+ L7, 5 5 e ol 2547 JR 24
A, 45 1403191B) , KA1 (60 mg/ 52, b 5T A= Wy il
s B FE BT, L5 20130926 DG ) |, 5€ 4= 9 A 77 ( 3R [
Sigma /A ), #it5 SLBH1431V) | Trizol #1 RT-PCR i
il R & (0 A 7% E Transgene /A 7] ), CCL2,
CCR2 51 ¥y At 5t 1R 28 ve 24 7 3 il o
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1.3 fUg% 732 BRSNS AN ( i3k oA A
A BRZAF]) ,S100 £ PCR 4 344X (1 [E Eppendorf 2
A)) , Imagemaster VDS T &E Ji& il 15 53 AT A0 (K 3% 56 18
W), DYY-8C BUH KA (ALt i s —AXAR) ) o

2 AFiE

2.1 #5 EAE sl RAESHCE (8] h i
SEEGERAE s K RO 10% 7K & & ip R, A 2R
ERIK FE 43O WERE L, 76 JC TR 45 11 R B 4, VKT 4%
FF 5 EAMEKHRKReEES% mES
A6 g LT RS2 AR FRBURS , 7
I3 FLAL T G ALK B BT FLR . METE Wistar KRR
H LM 3 mL-kg ' 10% 7K £ SR I T SRR
Ja B 0.5 mL 43 5T DU R R # R G B SR EL
#, FF ST EAE FA

2.2 SrHS%Z 50 H Wistar K RFEHLS 4 5
WM, o IE R A S EZ AL A A
FERIMA . AR KR, EH4 BAHARHSS
6.70 mL-kg ™" AEFRER K ip; ¥ S F AR 4L 4
£ H ip 6. 70 mL-kg "' (150,250 mg-kg ') {5 H ZE 5
W ;DEX 4% H ip 6.70 mL-kg ' (1 mg-kg ') My 5
KANTES W, IESE 45245 16 d,

2.3 AWM E5HRAG S EPUR RS 17
K, KR 10% 7K A48 (3 mL-kg ™" ) ip BREE, 1)
A7 [ 2 R BR, PR 8 4 4T M s 2 B 0 U L ETE ST A
DI B EFEAN TN, H A A B ERK 7
GO MERE S, FR i R TC 6 5 IE TR S T iU A
BEMENG KAL T 4% 6 IR bR b [ 28 24 h, 4 b5 A 3F
AR, B, A A S wm YT 4 CLR
FE ], BUBE 39 i ZY 100 mg Y /NER T X R AR D
PFRAEE T PR AR B AR S T

2.4 QUSRIRHE KGRI RE TS HREY HR,
B HFR R IE 0 SR BRUAR TR, 0 58I AR E IR T 1 3% b
LIRS 1T 47 . EAE BIAYIG K T e 2= ¥F 70 ok H 5
SRAEAra" 0 4 Tl AR 5 1 4, S R
BB L AR 2 Ay R TR 153 43, I ORE S 54
Gy B0 G AR BIRESE ;5 43, AR S BB T, AR
FRA BB A 1 43 IR EAE & .

2.5 JRIRAHLIER A G PR R I RN E B
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RAG O, B R R R A3 5Kk U0 R 43 AT I8 AR RE -
£1.(HE) 4 8 F0 78 {4 R -2 R-5% 4% ( C-2R-BG ) i # I
o, Yl TG THOUS s T R RPEH S A i
LT ( x 400 ) W2 G 8, 25 5L I 2 BRAP 05 b o 2 17 0F
Sro HE Zeifirtrife’™ 9 0, Jo & AE 4 e ; 1, i
G SERE 20 I 52, 1048 TR Bl A8 RE 4 MR, SRl
B3 R RN R A2 . C-2R-BG i i L 4 7F
S RRAE 0, TBERE MO 5 1, 5 LB B2k 52, b
AT 0B A 53, O T AR B A

2.6 RT-PCR il %86 CCL2,CCR2 mRNA ()3
ik RNA 20N Trizol 48 O &, 4K B 5] &
Ui BT A 4R R RNA JEAT 305G S Sy o T JR 2
HATIG 24, Hox - 80 CIRAF4 M. RT-PCR -
. CcCL2 @ 51y 3 E iR 5l ) 5'-CAATGA
GTCGGCTGGAGAA-3", R it 5| ¥ 5'-CTTCAGATTT
ATGGGTCAA-3", J Ex K /I 243 bp; CCR2 W 5| ¥ 5
G eS| 4 5'-TTCACAGGGCTTTATCACAT-3', F
W51 %) 5'-TTCCTACAGCGAAACAGGGT-3", R Bk
/356 bp; UL GAPDH J N & M, LiiFs5 ¥ 5'-
GTTCAACGGCACAGTCAAGG-3', F Uit 51 ¥ 5'-
TGTCAGATCCACAACGGATACA-3", A Bt Kk /N 574
bp, KH 50 pL W& FR : cDNA 2 pL, b FiiE5]
W4 1 pl, 10 x buffer 5 plL, dNTPs 4 wL, DNA
polymerase 1 pL, DEPC 36 uL, ¥ 3% 4T
94 °C WiAs 4 2 min, 1 MEFF ;94 °C A8 30 5,55 C
Bk 30 5,72 CHEAH 2 min, 3t 35 ANPEFR ;72 C M GE
fift 6 min, WY S pl 5 RIR S 5 ImA B
JIE AR 5 JE R AR AL b, E AT R K, ] D-140 EI&RGC sk
ST RGBT AT, B mRNA B 358 & D
DNA 7577 fl GAPDH 1) DNA 25707 ' B He i34
2.7 geitsE st SRHAI SPSS 16.0 Seit 4k k47
Giitem o, LR BRI UL 2 s RoR, Z AR
L5 B B L 5N TR 3R o8 A B AL 5 22 43 M, O 25
ST A 22 5k — A5 N A LSD-¢ 4G 56 4 PR PR LL g,
Gt K ME RN « =0.05, L P <0.05 HERAH
giitr i X

3 #£R

3.1 Xt EAE K ECF 2 im K 2 B % 4 R K IR
IS ] S B ZH AE S % S 4 10 K EAE i
PRAE IR T 4 B, LR 28 B0 Oy 1z 6 A0 L BEE IS, S
P, BRI TC Iy L3855 i J5 hE AR B =, (s
JHCE S, A i 2R I, S O, Ak T 4 B RESE L A )
b T WFCARAS  AE S PE S5 55 17 Kk B AE , Hpl &
R 1Tor 5 IEH A L BN (P <0.01) ,

Z AR R A 2L | A OR R 2 0 O A e R I B 5
12,1313 K H B RAE R , F Al 28 D g 2 D7 5 24 1
BAR TR (P <0.01) , H¥# 2R w24
Mo FERFAN B G 22 5 o AERBEIR S 17 K
TY2H R UM T R B, 5 E A BB R R A
25 (P <0.01) S R J7 A R E I 2w T8
RIZH (P <0.01) , H 52 B0 4R #idk (P <0.05) , =
iy FEA A AP X R B S AR TR (P < 0.01) ¢
W1,

1 ESEX EAE KR T ER TS 6 ERTF 4% 70T

BB (x+s,n=10)

Table 1  Effects of MAT on weight, disease onset day, mean

clinical score of EAE rats (x +s,n=10)

ME &wEY Il R 343
20 51 1 /g
/mg-kg” /d /5

% - - 234.91 +7.07 0. 00 =0. 00
Y - 10 162.91 £4.79"  3.25+0.55"
i FEK A 1 13 154.16 +7.29%  1.15 +0.58%
R 150 12 181.10 +8.70%% 1.75 +0.58%

250 13 190.01 +£9.34%% 1,375 +£0. 447

o GIERA LR P<0.01; SHAA WD P <0.01; 5 H %
KASALHE P <0.01; 53 25 MR 4L ERY P <0.05(% 2,
3.

3.2 X EAE K EUA 8 A PRI 1 R0 S 8 I % 1 52 )
TEH A A0S e A DN e IOk ol A R LA O e A g H
Wb, AR W% ) 58 0 40 M 2R 4, RAE IR 40K 0
155 7Y 20 AT U0 5 E 240 3k A7 A0 B, O AR /Sl A8 R K
TR AR LR A s B AR R E T B IE R AL
W3 (P <0.01) ;8 2 2R 7 20 0BT rf 0 20
Pl e SRR LA s b, 2 R A Gt
X (P<0.01), H¥ 2R M . mAlEHZHERBA
GEit s (P <0.05) , b ZERFAVE FHBH 2, %4 4
Mg i B 2 23R T A B B T B R AE 1R 1 T
SR RAR TS RIRITH (P <0.01) , IE# 45
RS HE S B S G5 AL R, U3 M, T 34 R
SRVEI3 Ry O 5 4578 21 A0 T e w0 O 45 R A I, A
JI % 7 E A v D AR SR S A A I 2R T A TR
AW TFm (P <0.01) ;35 2 IR 7 20 56 85 B 1
DLARE T2 W] 2l (P < 0.01) , HA 2 5K i
WA ZE 2R BHAG T FE L (P <0.05), Hi FE K
i 20 SF- 359 5 0 02K O 4 B BAIE T S R IR T A
(P<0.01), WE 1,2 f%E2,
3.3 X EAE K& #HH CCL2,CCR2 mRNA ik
MIs2IE 5 0E R 2 R, B R R P CCL2,
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ACTEH A B B4 CoH JER AL D. 952 K 150 mg-kg ™' 415
E. 9523 250 mg-kg 4L (I 2 [7)

E1 #5EXE3 EAE XREHAEZHNIM (HE, x400)

Fig. 1
spinalis in EAE rats ( HE, x400)

Effects of MAT on inflammatory infiltration of medulla

B2 HS5EHEXEAE XREHERBMEAIHN (C2R-BG, x400)
Fig.2 Effects of MAT on demyelination of medulla spinalis in EAE
rats (C-2R-BG, x400)

®2 ESFEWEAEXREREALREZREITINRM (v £5,
n=10) 4y

Table 2 Effects of MAT on mean histopathological scores in lumbar

spinal cords of EAE rats (x +s,n=10) score
2153 Fl 4 /mg-kg ™! P 3naalt| JI5E 4 A

iE# - 0. 00 £0. 00 0. 00 +0. 00

LAY - 2.51 +£0.23" 2.71 £0.07"

i FE AL 1 0.69 £0.19% 1. 04 +0.08%

e 150 1.79 £0.08>*%  1.60 =0.11>*%

250 1.17 £0.1723Y  1.22 £0.23%39

CCR2 mRNA & & B TH&E (P <0.01) ; Hb ZE KA
21 ] 5% FRIT LB BE R CCL2, CCR2 mRNA (5%
H B AT TR (P <0.01) ; H% 2 R 5 AL
I 2 A %% E L (P <0.01), WK 3,
%3,
4 itig

MS £ % F#H4E, Hh A 2/3 (9 MS 8% % 95 45
W9 20 ~40 % EUEAEIRTE 35 % Ay, Bt B
Z T B LLHEAT b 22 T Al iS5 g A5 7 I 1]
RIS R L R I R AR L B H T Ak,
MS B3 R B % o BL IR 8 oK 52 A2 i 25 . R BF AR %
YAk 26 R WU ) 42 0 25 T R U AT WA, T 9 K
LR BN S MS AR & X, {H I 3T 4F R [ Py
FEB R R R E s s R T E
S TAEF BT 2 T, AR T T 3
-+ 134 -
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ACTER 4B MUIE AR5 C. B R 250 mg-kg ™' 41;D. HH K 150
mg-kg " 40 E. BERIZH

3 E5 %% EAE AR &8 H CCL2,CCR2 mRNA Xk
Fig.3 Effects of MAT on expression of CCL2, CCR2 mRNA in
spinal cords of EAE rats

®3 TS EX EAE XRZE# P CCL2,CCR2 mRNA Fix MM
(x+s,n=10)

Table 3 Effects of MAT on expression of CCL2, CCR2 mRNA in
spinal cords of EAE rats (x +s5,n=10)

245 F 4k /mg-kg ! CCL2 mRNA CCR2 mRNA
EH - 0.08 £0.01 0.13 £0.01
8] - 0.75 +0.05" 0.82 +0.10"
HbFE KA 1 0.15 +0.01% 0.21 0. 01%
WHE 150 0.46 £0.03>%%  0.61 £0.40%>%

250 0.22+£0.01%*%  0.40 £0.03%>%

MS 2 — B i fX A 28 3R G A M 0 O e, L
YRR AIE 2 B0 A 2 P 400 9 0 S e Tl 5 450 R e
ZUifEesk  EAE HAT 5 A JE MS AR {BL A0 48 4 7 I
BESE TS K2 I PR R 8L, © B MS SCER RTS8 A
TAR™ . B TR — 2 S 32 R B AR
S AR M 1) CNS 35 306 1 58 4 A 8 5 % #  P 4
J PR 7100 AR 2 B R A 2 R R R )
"4k 4 25.CXC,CC,C f CX3C,CCL2 =& K
RIS BT CC 3 1k R 5 i 1 8 5
2 15 5 p R M 28 2R G0 46 3 R 0 T B A Mk Ak
BT 2 —,CCL2 iy %% fk CCR2 76 T 40 ffy . i
B/Eng i % T A A ok, CCL2 g S
CCR2 AR I 6 5 2%/ 15 W 40 B 35 M T-cell %
AN IR CNS B, § ok & e R AT,
S £ 9 S ds F W] CCL2, CCR2 5 EAE & HLH A
5, CCL2 76 EAE B0 b HX i 28 22 45t 32 40 1) 26
KKCEFm, B A 5 EAE Iif K 3R S AH —
B AW CCL2 ik, AT i /b v K il 22 2 45 19 % 4
Jia i, i EAE = f A I s i £ cel2
R B EAE AL I 20 B0 58 AR 0 D I R i
RA Y R, T CCR2 A 9 /) BTG 6 i 2 1 5
EAE R i L CCR2 B2k 1/ BUTE 4 4 2 7 B
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WA y THE (IFN-y) g7 =20
4h,CCL2/CCR2 o ] B 3 35 fin ifi Ao Jo¢ s 1% 36 375 44
PE— 2 A Bk e RO . BRI BF S W CCL2,
CCR2 7 MS/EAE kit b K #E2AEH .

T R B2 Tl IR MS IR YT HE K
I FH 2 4 1 A0 PR e B DI fE , 5 R e K ARk
MR R EREN. EARSE P HMERITA
(HbZERM ) AR AE NS B U 59 EAE K B I IR AE
AR A G B E SRR R AR HE 17 K,
FEARMS K FOF R T I A PRI ZH , $E0R M %€
KARIGSY EAE FE7ET AN R RN . X R 751y
ARBCE M AR N BT, S R IRIT e
R R IGIT 51 By i & > R R 20 R R
EAOCHFRIEN

AL EE R, S R A MG EAE KR
RV PR RE IR | 228 3R 782 9 B[], o A1 v X 1 28 3R G A
T2V B R R A D o AR AR R R
i CCL2 i1 CCR2 mRNA fy 3k, H & AL & 41 7]
Aguils 25, Mt H F CCL2 mRNA [ 3R ik
] #a b Bl 7 3% f& CCR2 mRNA K IIfii PR T) B 2% 3F 53 AH
—E, RIS, S O o T UM R AR T
CCL2 fl CCR2 mRNA {335 fiE P, XF MS Biiis B
A—EER A A BNCHTRIT MS AR 25, R
LI PR FH 4 B3 AR 4
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