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[HWZE] B8 BTSSR st B B S P ik ¥ 86 % (experimental autoimmunencephalomyelitis, EAE ) K
FUZH 2 CD28 \CTLA4 ik MR 2 i wh B MR R 7 ( BAFF) & it R HE X, Fik LA
14 50 H Wistar KR 5 4 20 (PTX) /N A K 3 AR (PTX FIER 00 1 mg/kg,2 mg/kg,4 me/kg) | IE
WX EAE X IRZ 44 10 B, FKEUS 86 R GPSCH 15 CFA £ FRIE & il L s e B i, T AR USR]
FEH(2 ml/kg) HEAT EAE #54%, A 355, PTX 4RI B 4UE S S 20 22 10 d, IEH X R4 EAE X R4
LT ME IS 0. 9% NaCl 2 mL, SR FHRRIZH 22 1 43 P14l 52 50 K BRI ZH 2L 9 12 R 0, TR R 2H 8 UR P AL =X 4
JRIASCIN R i ZH 28 CD28 \CTLA4 i , BRI ZH 2R T i HVE W, >R FH ELISA W M4 4 rp BAFF &g, &R PIX
ARG LT YT EAE X IR, 222 A B (P < 0.01) ; PTX &7 4 KRR 21 CD28 #&
KR T EAE XFHRZH A4 SAH BEM(P < 0.01) ;CTLA4 K8 T EAE X R4 K 4R 2 5 H B &M
(P < 0.01) ;AL i BAFF S &8 T EAE X R, S AR 22 78 BEE(P < 0.01), &8 PTX ap%
ik EAE K BUAh 2 D BEREAT VT2 , LA AT 68 6 7 K U 20 40P CD28 \CTLA4 13635 R A 21 _E i BAFF
EriE NIRRT EAE (BTG VEH .
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The effects of paclitaxel on the levels of CD28, CTLA-4 and BAFF in
experimental autoimmune encephalomyelitis

ZHANG Shu-jiang, LI Zuo-xiao "
( Department of Neurology , Affiliated Hospital of southwest Medical university , Luzhou 646000, China)

[ Abstract] Objective To discuss the effects of Paclitaxel (PTX) on levels of CD28 and CTLA-4,B lymphocyte
stimulator( BAFF ) in experimental autoimmune encephalomyelitis (EAE ). Methods The 50 rats were divided into 5
groups by the random number table, 10 rats in each group,the doses of small group,Middle group, High group were 1 mg/
kg,2 mg/kg,4 mg/kg by intraperitoneal injection for 10 consecutive days, the normal group and model group were injected
0.9% NS 2 mL, Using brain tissue score to estimate the neurological dysfunctions of rats. Using flow cytometry to detect the
levels of CD28 and CTLA-4,using enzyme-linked immunosorbent ( ELISA) to detect the levels of BAFF. Results The

brain tissue score in PTX experimental groups were lower than model group,the comparative differences between groups
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were statistically significant(P < 0.01) ;The levels of CD28 in PTX groups were lower than EAE group, the comparative

differences between groups were statistically significant( P < 0.01). The levels of CTLA4 in PTX groups were higher than

EAE group, the comparative differences between groups were statistically significant( P < 0. 01) ;the content of BAFF in all

PTX groups were lower than EAE control group. Conclusions PTX could decrease the brain tissue score,the mechanism

may adjust the express of CD28 ,CTLA-4 in brain and the expression of BAFF. PTX may have preventive and therapeutic

effects on EAE rats.
[ Key words)

S H R B O N B R R 2 R PR AL
(multipie sclerosis, MS) Y FEAE S ¥ A | I PR |-
FHEZ5 %5 MS Ry AE, EANRE L EB AR,
R VIR IR IT 259 B4R U o %, BB
( Paclitaxel , PTX) ZE IIfi R [ FH 145 Folt 2 % b 988 4 1k
57, B ARG . AR TR AT 6E 5 9475 5% 20
B SOR G IR & A G T MS & T A B
PEVEB , e R AT RE A9 25 AR ILR 19 kA kR
W R ERERTAEMY FANT A B PTX
T EAE KEAIBFSE, HAN Frequin 252 A58 % PR
PTX i i At 2 M 52 8 7 g Xt EAE K BUR ##
FEBIGAEH, HAT AL EAE K B &0k R, 1T K
EAE KR IR, 468 EAE R BUp5R 0Y iF Jig
B, k% EAE UG PRAEAR , BEAR P 25 2h i 65 3
5r o ANREGRH] wistar KEUEEST EAE B8 0 A
[0k B PTXC HEAT 350, EE PTX X R B 17 0
i 2H 28 3 e 8 1) 52 el 00 A 2 R rp CD28
CTLA-4 FRIEIKF- K NGLA S i b B2 i ofil 3 A1
F& 1 (B lymphocyte stimulator, BAFF) , DT #R 15
HXt EAE & MS (B ia1ER

1 #8FnrE

1.1 SEIeEh

WEPE Wistar KR 50 H,6 JH#S, AR (210 ~230)
g, A 8 IS MEERKER 5 H IR (350 ~400) g, AT A
YRS TG, W A U1 R A AR T SL g S )
L[ SCXK(J11)2013 —026 ], S 56 34 78 74 1 BE R R
HOC S 56 3 5E A [ SYXK (1) 2013 - 185 ], ¥f
Wistar K BRAKEL o3 FF ) 5 (@ 257 |, PR FF R 57
SAFER TR, S B S T iR K, I
PERL PR A AEPRR T I, 1 RS 58 K B A KRR
TGS, SE T B 2 FE 22 19 R BT LAGIBR, 9F I
A 2 ] S50 R BRI R
1.2 FZERRFINEGY

SERREE SR (MR A TREARAELS
mL/37) ,CFA( 3&[E Chondrex 2y #]) ; BCG % T4

Paclitaxel ; Exexperimental autoimmune encephalomyelitis ; CD28 ; CTLA-4 ;B lymphocyte stimulator

60 mg (_LTEEAEYEI ST ) , PE FRIC /N ERBT
KB CD28 Fl CD152 A4 K AR N 2t R AR 978 B
IgG1 Pl (£ Caltag SEH0E ), BAFF IR Gy
BRI G (ALt R AR E BRI AR] ) , PBS 2%
PR (R BE AR P SRR A BRSTE A R 5 ik
LA B, AR R — R MR A B
5% ALY ( 32 F Becton-Dickinson 23] ) &5,
1.3 ZWHE
1.3, 1 BuE e K sh Pl g vy

Z 18 Hoehlig K %57 il VE EAE B5Y () )7 gk it A7
YRR KB B ) ) GPSCH I 5 CFA 25 (R FHIR
B SR PR, T A K USRI JE (2 mL/kg)
PEAT EAE 35T 5 155 X A ZH R BT ] 35047 v B 4
it CFA, T sh W3 7E [l 45 25400 B 1Al 3%
1.3.2  SER s o4 K 1 kb 3

50 H Wistar KERPBEHL N S 4. PTX /) |
KFLH, IF 3 X B4 EAE XFBB4L, PTX /N i K
e 2 IR S PTX &40 518 1 mg/kg,2 mg/
kg,4 mg/kg,iELE 10 d, IEFXTIRZH KX EAE X 40
W RIS 0. 9% NS 2 mL, i Sh ¥ 7E Rl 45
A TSR, A 1 S UM, 4 5 I B
WA,
1.3.3  JZHE2A 14y

I ZUEE A RREUT R .0 43, JCAAE LA 5 1
43 R 1 2 M 40 A PR T i A ) A A ] R 2
a3, AR I ST N R BRI L 1 ~ 20 N/ B33 4,
G20 AN S T PN R SRR BRI L 21 ~ 100 N/ B4
a3, S5 T N R (1 e 4R Ak 100 4N/ B b gk
Y1 R BEALIEER S A~ 008750 BO9ME, 4 5 K U
2 kYN AETHER H 2 kU0 R BSOS B BEAE
Z AR IT 25
1.3.4 fxiZH%! CD28 .CTLA4 iliE

FH PBS 22 P 25 B K BRI 22 i 20 4 3 fiff FH
WFES SR A SRR L 2L 2 2%, LA 3000 r/min #5015
min J& BB 3 W, SR A O X AR M 4SO S ik g 21
CD28 .CTLA4 & &,
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1.3.5 MRAIZ VW BAFF & il

TCRA I L S, B R L2 21, O FH B 3 T G
AER AT I | IS T B AR B R K EAT vl vk, 42
S PR A 3 00 DA B3 2 45 4k 2 8 R, SR I 4 LA
RO T IC R AN RS TR LD, BS540 i ik =5
PACRELF I EEL 40 4 285 V0 A 8 0 A, A 0 i
TR I Z2 00k B A0 L B L 2 R 300 g B0 20
min , WICRANZANME)Z , 7 A R 08 A
22,300 g B0 10 min, 3 B S, FROESR— IR
7o 10, AN M SR T R, 5 W i e T B 2
MR KT 95% , JARE ML B R 1 x 10°/mL, R
ELISA %2 BAFF % & , HAR$ERAE D R F 0 &
UEIERAE
1.4 SFitER*

A SCHAE ) B T i BORE, R A « AR 2=
(v xs) fiiR, AL BRI T 257 AR I AILE
AYERLS XY J7 22 55 AT G IE A 3 A i, 2R S
R 200, AL W LR LSD-t /56, T 22
AFEALTE IEAS A0 B R ] Kruskal-Wallis H 7
55, B L3 H Mann-Whitney U ¥ 56:, DL I %0 2
i SPSSI7. 0 G i+ 3k Ak #E AT G 3t 7 B, DA P <
0.05 H2EFA B ENE,

2 R

2.1 BERXBRHWERRREXITES

EAE BRI A5 T 2 80 . 74009 3 0 Ok 1% 3 R sk
B> KSR RE RO IR B AR E R R, 5 T
MEETCT) | JaRTE Ty, F= A Rk e 1 K i
RERaE b, Jo OOV BT 1) - 453K TE

EAE X BRAPE5 e i, PTX 4557 4 4 PE A 288
EAE X HERAIE 0 NI, 25 A B (P < 0.05),
H EAE K BURNA1ZU5 B 2% PE 43 B PTX 751 2 3 i i
MR AR, 45 ) B 2 0] 25 S A7 W (P < 0.05)
(1)
2.2 BNZAZAth CD28.CTLA4 &2

EAE X} 2 CD28 % f& % 1E % X B 41 &5,
CTLA4 & B IEH M IRAAG, 27 A &M (P <
0.01) ,PTX 471 & 41 fii 21 21 CD28 & & ' % EAE
YRR PBEML, ZRA R EME(P < 0.01); 4L
CD28 &t PTX 70 1 38 iy B b o 1, 4% 20 ) 22
SAEEEFENE(P < 0.01), PTX 4% 7|4 20 i 2 41
CTLA4 & &334 EAE X IR T, 2 5 A M
(P < 0.01);K4HZ CTLA4 &HFE PTX FHEH 0

F1 BHRBIHLUEI (v + 5,n=10)
Tab.1 The scores of pathological chages in the
brain of all the groups

205 L LR 2 5
Groups Brain tissue score
NP apice:| 0
Normal group
i HR
EAE xfiR4 2.67 £0.52
Model group
PIX /vl ,,
Small dose group 1.61+0.24
PTX #5240 "
Middle dose group .44 £0.22
PTX K4l
SOl 1.23 £0.31°

High dose group
7.5 EAE XHEAMIE,*P < 0.05; 5 PIX /MR AI I, P <
0.05;5 PTX HslEHMLIL,°P < 0.05,
Note. The doses of small, middle, high group were 1 mg/kg,2 mg/kg,4

mg/kg; Compared with model group,®P < 0.05; compared with small
dose group,”P < 0.05 ;compared with middle dose group,“P < 0. 05.
®2 FAKRIKNALN CD28 CTLA4
A (x = s,% ,n=10)
Tab.2 The levels of CD28 and CTLA-4 in the
brain of all the groups

2H 50
AL CD28 CTLA4
Groups
T IR
LA AT 15.3£3.77 9.7+2.16
Normal group
EAE % I8 20 ,
41.2 £4.09° 3.6 +1.32¢
Model group
PTX /M54
Pt 33.9 +4. 49 4.3+1.42%
Small dose group
PIX i L abe b
Middle dose group 26.4 £4. 14 5.8 +1.81
PTX K5l
ol 20.7 £4. 21 6.4 +1.68"

High dose group
L HIEH M, P < 0.01; 5 EAE X FAM LM P <
0.05.2P < 0.01;5 PIX/NFIRAAALL, P < 0.01;5 PTX thflik
UL, 'P < 0.01,
Note. Compared with normal group,®P < 0.01; compared with model

group,” P < 0.05 ."2P < 0.01 ;compared with small dose group,“P <
0. 01 ; compared with middle dose group,®P < 0.01.

A S, PTX K /R 22 A (P <
0.01) ,PTX K5l P 5/ REHZER TR
F(P > 0.05), (WFE2)
2.3 EXWAHKRMEALR EEFR BAFF S2NE
#R

SIEH N A EAE X HRZH K2 PTX 4 F) &
LIRS R BAFF &30 (P < 0.01),
5 EAE X BEZH Hed , PTX 5 4 19 1 2 1 3 o v
BAFF &EH/0(P < 0.01 5{ P < 0.05), FHE
PTX 55 380, BAFF & AR s, 45 2 18] 22 57
HBFEMHEPP <0.01), (WF3)



74 o P BE 2R i 2017 4E 5 HAR 27 555 ] Chin J Comp Med, May 2017, Vol. 27. No. 5

£33 ALRAKREIRAL FIFH BAFF
EGE(xx s,n=10)
Tab.3 The levels of BAFF in the splenic tissue
fluid of all the groups

250

BAFF/pg/mL
Groups
% R4
EN XA 50.2 +6.42
Normal group
EAE XJ 14
FHRAL 110.3 £10.29a
Model group
PTX /Nl &4
DA 101.5 +6. 49!

Small dose group
PTX i i 2
Middle dose group
PTX K4
High dose group
WS X BRI H, P < 0.01; 55 EAE X RRZAIAT LM P o<
0.05.”P < 0.01;5 PIX /NAEAIMHLL, P < 0.01;5 PTX il &
HAHIL,'P < 0.01,
Note. Compared with normal group,®P < 0.01; compared with model
group,” P < 0.05 ."2P < 0. 01 ;compared with small dose group,“P <
0. 01 ;compared with middle dose group,?P < 0.01.

87.1 +7.88%2%

62.7 +6. 1122

3 g

CD28 =, CTLA-4/B7 W[ ¥4 5> F 1F EAE
HEFEEAVEN, CD28 & CTLA4( XFx CDI52) 12
Z5 T AR BIPUR S TE LA B2 CD 43F, CD28
5 CTLA4 78 T 4ijifs_ 380 2/ 5 G5 % 1)
K, BFFEEIESE, 4T EAE K CD28 Hiikif)r
A LURE S B BELIBT Th A5 09 B 20 A 53 00 5 02 BR 2K
H (Ig) i A2 BBl EAE KR IFAA T, A
BT A28 S . CTLA-4 AT 77 A ) 98 15 45 55 il
0 240 B RV e R 9 B i SR ML A AP ] TCR
i1 CD28 A5 T2 =AY B B RE R 2k
CTLA4 5 CD28 H A4 0 R iy EH, 4 T 4L
CTLA4 HUATTINE EAE K BULRIER e S 82
K CTLA-4 38 0] Bl 11 2% fig &2 % RL ) EAE B 3F
. UL RT3 CD28 5 CTLA-4/B7 Wh[a]Hi#
Sy F1E EAE R EEZMER,

BAFF & 1998 4 & B 11 il J88 YK 5 R 7 5 i 1)
BB, EE R AR YNNG | A B SR A A
B PR A, CABEIEIESE, FE A LS MS e
N T 40 B A% 20 4306 ) BAFF 35 5038 it
X} BAFF AZ Rl = i R B AR B = K EUIRI B 45 T4t
JFES7. EAE 8 BAFF A2 Ak = (1) K BRI PR R
PEET, AR B = 09 K BUR RAE IR 5 # 2 ) fg
PP 43 B, R v PR A %o R 2 R ol 5 i 1 R
E G R, A 22 R G0N BAFF & it 00 R4
BT, AR R 28 2 G0 IR 1) 9 4N TR £ i A )]

PG RAEAN M R F A EE 3 2. 7RI EAE 5
RUSZIS v ) AN 48 02 7 3 B A A Rl AR 8 Bt
BAFF BT84 B sl /0 A0 Ja I 5 20 200 B 2%
B CD20 " B A fu %k A 1g #9774 I RE S
T Z0HEE AL, /0 CD4 * T 40 ki e vE KR (8
Pt BAFF (IR RE B & FEIR EAE B9 AW %, i
P BAFF 47044 (% 580 0 E R H B0 B [ 58 oA fiff I 471
BAFF B[ EAE XF BEALIR | M2 DhRERE ISR
T8 S A T2 T R 8 B i A8 OO0 2R R 2 A ox R AL AT, 3 e
B IR . fd BT BAFF BT 05000 4 0 ) 1l 2
AREANAE ML 2N K A1 TR R B A TL-17 & BN R
ZHAIK, M IFN-y  TNF-a  IL-2 [ IL-6 & 8>, TGF-B
FrE N, X EAE SRR Ak S BT BAFF BT RA
REf B B RE IR LA BEE A

PTX PRI R4 (40 g /6 FH )32 i I R
B IRFFE B, PTX B T B B /6 4 is 2
AT Z R e B B 5T 2 B PTX B
9 RS A EAR N IEATYE T 408 ( Regulatory T cells,
Treg) B8R, HAT SR REVE T E A, 76 PTX JRITFL
PRI 5T ol & B, PTX BE R 31 PN i 200 i 16 Y BT
Oy F-1 K, T ICAM-1 EAT (R4 1l i B s 2 461
it/ D 240 L A i i o s ) A 1 A 1
T UK EL A0 LTS A Y RE ) A TL-2  INF-y S5 20 i A
T3 /0 | T TL-2  INF-y 2 B3I 52, & B &
EAE S5 R A0+ PTX i8] ff CD3 * T 41 f
(R TG PR AT | & L A R A il

B FRATTIA R PTX AT RE 38 3 175 5 ik L2 24 e 0
T R AT ] 9 2 200 L 3 2ol B 88 3% 2 A4 i Ak T v 9
ToARHE(ERAS T I MLAR A s T, LA L F
FEUESE , PTX HA Tz Bz 15 /R, i MS 1y 3
BRI ML 2 G T R ZE AL 5 30, PTX i i
G BEVE 1T AE T REXTIR YT MS A&k, 3T UL LR
B, I T A SE SR & B, AN A BFSE &K PTX
T EAE KRB & B PTX 38 i HAt R M g
P DIREXT EAE KRR ¥ 4E PR /EH, i H PTX
W REIN - BEA B B 4 1) 21 JE ok 28 B AR,
I MS BB I JAE RV

AR S BG4 R IR AIE 52, PTX %F CD28 , CTLA4 |
BAFF ¥ HATEH, 5 EAE XTHRYL LLEL, PTX 4%
I 2 i B A6 i 4 21 9 D28, g 4 40 I i T
BAFF &, Ft R 14U CTLA4 &, 456 KR
MGLH LR 2T 43 25 5%, AT 4T PTX AT REXT EAE H A
BiiaEH]
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{EASZIGAT A AN L 2 Ah | ARSLEG I 98 7E EAE
R ERBE v v W 1 R Ak E % s R BRI a2 DA b 24 g P
T e B MEE CD28  CTLA-4  BAFF %540 ift [5]
F ISR ; 2 9% B R E T CD28 |, CTLA-
4 BAFF & i, A A B 22 0 5 40 i X% 2400 o IR 5 &5
AR AR A1 B R SR AZBEXT EAE KRG 2% 11
s, HATY A S8 50 0 N s W A /0 45 TR BRPE A7
TE A 5 2 B9 58 5 AL ) A

B3k
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