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i E:BH KPR AFLAEMBOMEY CXCRIWARTHNALE LA (EHRFFGTRER, Ak #&#F6~8
JA# Balb/c MR 64 R EPEFIRALI AWM EAIRTHEORFE T REHREOBEOMNKEOELZIERMEA S
S ks UK AERL, S S JG RS A 3 4R LKA 48 (B 40) (] = ' & A DMSO 28 (C 40) A= A R 8 F 48 (D 48) . &
WHH 16 A, M TWRLESE 14.21d AL B &L F 8 R BUH il A8 % 4547, 4L TR HE £ & 69 JE oL, A1 42
ELISA &l R fo & P AIL45 & & 1(cTnD K -F, B %98 24t F= RT-PCR #& > K8 PLR 22 CXCR3 & & 2= mRNA % ik T 4L,
@it HE # &0 K A de iF F cTnl KPR ER R ALK BAIRAFL T AR B CXCR3 AL 5 K E M X 2 AL E405L
XEMERLE, ER WR%e%EBE 4d.BAEEFS cTnlRF SMELP CXCR3 ZGF mRNA RAXAEHRES T LE
20 (P<C0.05) . D 2842 B 28 3 Ao ML 2m B F A2 M 42 (P<<0.05),.C A5 BALZ K, 21d 8 B4 X B R M A L e oh 37 F
3% 14d B2 AME(P<<0.0D),D A4k 14d o (P<<0.05), it LR M aF LB KK v i CXCR3 & & 4 mR-
NA &iA& Eifl, M R FBR 7 CXCR3 155 # F@8H 5 S KEREZ BT CXCRIGEFTEETRAL T KRB A & LRSI
R R UK e AR,
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Changes of Expression of CXCR3 in autoimmune myocarditis in mice and the interfering effect of Genistein
WANG Lei, TANG Qi-zhu” s ZHOU Heng, et al.
(Cardiovascular Research Institite, Renmin Hospital of Wuhan Unviersity, Wuhan 430060, China)

Abstract: Objective To observe the changes of expression of CXCR3 in autoimmune myocarditis in mice and the interfering
effect of Genistein. Methods There were 64 6~8-week-old Balb/c male mice in all. And 16 normal mice were selected as the con-
trol group(group A). The remaining mice,which were immunized with purified cardiac myosin of pigs’ heart on day 0 and day 7 to
set up experimental autoimmune myocarditis models, were randomly divided into three groups:the model group(group B) ,the DM-
SO group (group C) and genistein intervention group (group D). And there were 16 mice in each group. Eight mice in each group
were randomly killed separately on day 14 and day 21 after the initial immunization to obtain the materials. Then we observed the
inflammatory situation in HE staining under a light microscope and detectd the level of the serum troponin I (¢Tnl) by indirect
ELISA assay. What's more, we used the immunohistochemistry and RT-PCR to detect the changes of the expression of CXCR3 pro-
tein and mRNA in myocardial tissue of mice. Results Compared with the control group, the inflammation score, the levels of ¢Tnl,
CXCR3 protein and mRNA expression in myocardial tissue of the model group were significantly higher than other groups on the
day 14 after initial immunization( P<<0. 05). Inflammation and the damage of myocardial cell in the Genistein intervention group al-
leviated compared with those in the model group( P<C0. 05). And the DMSO group had no difference with the model group. The in-
flammatory infiltration and myocardial cell damage were even more evident in the model group on the day 21 than those on the day
14(P<C0.01). And compared with those on the day 14,they reduced in the genistein intervention group on the day 21(P<Z0. 05).
Conclusion CXCR3 protein and mRNA upregulate in the heart of experimental autoimmune myocarditis mice. And antagonizing the
signal transduction by CXCR3 with Genistein can alleviate inflammatory situation in myocardium. It suggests that signaling path-
ways of CXCR3 may be involved in the process of myocarditis in the experimental autoimmune myocarditis in mice.

Key words: experimental autoimmune myocarditis; CXCR3; genistein; cardiac myosin
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1 #pt57%

1.1 MR ISR B bl 6~8 Al Balb/c i/ B
64 H LR (20£2) gUsh ) & A% IES : SCXK(5B) 2003-00057 ,
T g F el R AN R B B sh ) 5256 bl SPF 9 sh i = (il H
YATHE S SYXK(ES) 2004-00277, .0 JIUNLER 8 13 ol A 52 5
TR T, FEIKEH N EP/D B CXCR3 £ 58 BBk
(SANTA CRU?Z) .Gen(Cayman) , — H Z: I DMSO(Amres-
co) SE4 I A CFA(Sigma) /N RILES & 1 1T ELISA 6 1l
iR 7 & (Adlitteram Diagnostic Laboratories) 4 , Ho Al £k 2732 57
KIS, PCRBIYFHI M LA T AW HERIRS A R
AEERA K.

1.2 Sk

1.2.1 544l ¥ 64 B
(A4 LR BEIAL (B 4) a7 —
H)M Gen TTHD 4D . &4 R 16 B
ZM TG T2 E L (P>0.05),

1.2.2 #37 EAM/NRIER 588 Murakami % (1) )7 2541
£ WUIERER (1. 3 0 25 580 5 0 143 G 4 R0 5 1 e 10 0 vk A
0= LR BRI UNUBREE 1, 3 17 FH 25 1 38 4 S M ik 4l 1k )
MR . $#% 18 Wolfgram 255 Fl Neu 2517 1 7 v 4y 78
B B e PO WU AR B, LR 7 e An R - o B2 4 i LBk 2 o
F 0. 15mol/L PBS il b A4 MR B & 3g/ L, 4 H 5 SR 5
S 3p A FNIR A AT L i B.C.D A 5 T4 0 KIS 7
RS 2L M AT/ B , #28 H 0. 2mL i 5 2/
U I e 360 0 e T B R L A /N BT S LR 2 1
b0, 3mg. A AR PBS IFH R SWLBREE M) 55k
5 4 fs B A 591 2L 3 A [ B f) 4 [ — 57 5 7 5

1.2.3 Gen Tl ¥ Gen ¥ THiBEH DMSO i, AR N
1. 5mg/mL. D 20 AN FI K S 255 0 K R 4 R BUME I v 4
Gen 15mg « kg™' « d7', CHEHFEA T2 DMSO # . A,
B 41 [5] B} 7 G 46 1t AR B AR K

1.2.4 WM S TFHIR GRS 14 RASE 21 RBUM . 4
WA A REALE BN R 8 H L AR ER BRI 5 7 B 25 HE B 1 AL 3T , 1R
TR I H 0 I Y SRR T A0 I, — 25 A 1096 FR B V5 i v
E 5 FH 90 B 2 4 A G 8 A ARG 5 55 — 2 il A — 70°C Tk IR
%47 T RT-PCR #:3l,

1.2.5 MENESEMA ICecTaD KM R Bayer 23 /) ACS180
R4 B B b R SR PE BT R G0 - LA A e 0 1% IR G 4 Wi it
S (ELISA) K/ BUL Y 1 e Tnl 7KF

1.2.6 HE QR a K 10 Y0 FF I 5 5 0 L2
Az A BT O 4pm) 5 0 HE Je 6, T 0 5ss
WL O MR FAEF . ORI k5K 0~4 2.0
43R TG AR AE AN ML IR 5 1 43 S0 A8 RE 12 T T A/INF 10%52 43
JEREVE RN 10% ~25% 5 3 43 4 A A 1 i FR A 25 % ~
50% 54 43 M AR KT 50%- . MRSk IE A R ADESY 3 K

/NELBERLT Ay 4 - T % 0 R
5L AR DMSO 41 (C
/B 2 I A AR T

Ji BOE 3418
1.2.7 DAL CXCR3 H AR EKEM 2| CXCR3 i

PTG A5 25 BRI AT S S AL AL Y 0 B T LA L5 2R 15 L

1.2.8 DJIL4H4 CXCR3 mRNA £k L Trizol 3242 B
INERO LA S 5 RNA, FH 4840 43 060 B il e H 3 it 5 40
. SRR cDNA JG 2R H 25pL 7R R 4T PCR 9734,
L GAPDH H NS 8. 751 A . LiiF 5'-GAAACCTGCCAAG-
TATGATG-3', F i 5'-ACCAGGAAATGAGCTTGAGC-3',
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= 55°C.=¥ K E K 191bp, CXCR3 FF4) K. FiiF 5'-GGG-

TACGTGTAGCCCTCA-3". F i 51 # 5'-GGTCCAGCAGA-
CAGCAAA-3".T=062C. =¥ K J& & 314bp, PCR &N
94°C \FiARYE 3min, 94°C AEME 30s, T°C GB kIR E) B & 30s,
72°C LA 45s, M 35 MEIR, R JF MR AE A 72°C \10min, 2%

T REBHRE IR P K o P I S LB S AR 3R 4 49 5 43 BT 4% 41 mR-
NA RKKF. LUH B EEF K5 NS BEW N6 % E ILE
E T
1.3 Siiteeorvk R0 SPSS13. 0 G834k 1k w17 %8s e+ 4k
PR VOREOE DL T s R P 4L 22 5 BBER FH P Al ST B
A K, A1 25 5 P S ) Oy 25 40 B0 £ LR H
Fisher LSD #%:, LI P<<0.05 AESRAZIT¥E X,
2 % ®
2.1 /NEURTE Tl K IR 14.21d B B 241 ¢Tnl 7K
T 5 HALS AR . EF A S E L (P<0.0D);D 4l
H BB FEAK (P<<0. 0D .CH5 DA IEL2EH;21d i B4l
cTnl KW B & T 14d(P<<0. 01),D A4 14d W FEAK (P<<
0.05),LF& 1,

x1 FHNR 14.21d BT cTnl /K F 5K AEIFE S5

TER LB (Tt s)
cTnl(pg/L) RAE P4
2151
14d 21d 14d 21d
A4l 0.5540.17" 0.59+0.14% 0 0
B4 1.6540.34% 2.98+0.83" 0.7140.15% 2.62+0.60*
C4l  1.5840.45 2.8340.70 0.624£0.12  2.40+0.62

D#  0.83£0.30"

5 14d BA R, P<0.01;% . 5 21d B4 e, P<<0.01;4.5
14d D 4 %, P<<0. 05,

0.5240.22%2  0.34+0.11" 0.2140.09%4

LI ‘—vp"’#-“g- :-:nn-

35'*"“

A: A% 14d ;B A 4 21d ;5 C: B4 14d B ;DB 4 21d B E.
C4 14d mf;F. C4H 21d ;G D 2H 14d Bf; H. D 4H 21d 1,
1 14.21d H&AMNRONALR HE FBE R (X200)

2.2 HE 6 fRBkE PIRG%E 14d B4 8 H(5/8)/h
B WL HS B0 ] B BE 458 405, HE & 0, UL 48 5F 20 i J 4k Ve 352 7

(A bk O A0 D, 3 B2 43 A7 7 1L/ S L o0 JUL 200 b i £ 5
RLREAS M B A0 B 3K L (RO VAN 25 4 1 4 (R 1O . B0k
BPEfE 21d B8 K (7/8) /NFlO L4 4iE A2 B ilf — 2B Jn &, £
CAVRIE (B 1D, CAS BAXER (K 1E.F) A XK
S AT B R (8 TALB) . D 2 /N RS AE 5 B 41 WA fg i
(FEl 1G.H) . 14.21d BH R4 5 H ALK A H 2 5 (P<
0.0D1),[A1 D 2 b B 41 % 4iE ¥ 43 % (P<<0. 01>, B 41 21d tb
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14d BB REITA34 K (P<C0. 01), D 4 21d b 14d B 4 5E 374
MEAR (P<<0.05), W#E 1,

2.3 PEROIAL T CXCR3 EHERE VIR AERE 14d B
207N BROC JULAE 2 ) S5 K 4 At 58 v 7 S () R R e R I
(B 28 WK G35 21d B 41/ R0 WAL 2T b 5 5 6 Uk 2%
I BET 14d i (& 2B, D4t B4/b, H 21d H 14d I}
B> (F 2C. D), CAE BAXZESR (K 2E.F) . A 4/
LA R RIBR A (B G HD,

*2 &40 CXCR3 #1 GAPDH mRNA #J RT-PCR #& il
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2151 14d 21d
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CH4l 1.03240. 56 1.4140.57
D4 0.80+0.30" 0.5140.11%"
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1:DNA maker;2: GAPDH;3: A 41 14d i ;4. B2 14d i;5. C 41
14d BF56: DA 14d BF57. A2 21d 8. B 21d 39 C 4 21d it
10: D4l 21d Bf., A:CXCR3 mRNA;B:GAPDH mRNA.

3 CXCR3 #1 GAPDH mRNA #j RT-PCR F=4J B ik &

2.4 /PEONAY CXCR3 mRNA %6 A G008t
CXCR3 mRNA kiR ,14.21d i B 4H/NEODLH LR CX-
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CR3 mRNA FKik & #8W] B & T H AL 241 (P<<0. 05), 5 D 4l
#2258 it L (P=0. 025, P=0.000); B Z/MR 21d
B 5 14d B HAS, 2 R A S8 L (P=0.037);D 41 21d 5
14d B H 8, 2 51 Gt 228 X (P=0.032) , CXCR3 1l GAP-
DH mRNA ) RT-PCR =¥y i ik B W&l 3 Fron. HEEK %
W5 NS IR AR B L L3R 2,
3 i it

I AR ok & B CXCR3 5 £ Ff G 28 A 6 M 5 95 1 B IR AR T
RETUHE B KB T R B AR T Pk AL L
7 2 — DL ™ A N R A S A S e AR
10 UILEREE A %52 Balb/c /N 57 B B G R0 L4 /D
FRUBERL, WAL SR B0 WU 09 R 1o A2 . SR 45 A R AE A
B G2 PO LA /N BUBE A 2.0 L 41 21 e CXCR3 2 [ 1 mR-
NA F35 2585 T HALA 240, Gen #5410 CXCR3 15 5 4% 538 %
JE WU RE R, WA SE8G 21d B D 448 58 B 0% Bk
TR, SERUE CXCR3 0 MR M &4 K
JR U PO U 3 Y R v B EE A L R O P A A
FEYRALOIUR B S BRABAE — W EH M Gen 7] H TIRYT
iU LA B BHL 1k FE 08 PR A 4

B R E O LS8 S — Al LA Thl 40 M A S 00, 2 LA
JEL G 8 SN0 Ky T B S B R 05 . R R AL R RE AN R L
SeE s BN W S VER SR AL A BT B Mk R 4G O UNLER 2 B
SRR T R E A0 G L 22 3o ARl 20 0 A e 9 B A B i Y
A8 0 3 35 0 I, 55 ELA A TR] 0D 1 (BT i e s 45 80D F) A 2K 4t
FRLFR 8, PR G . SRR BL A A B R A CD4 T T 4l
JHO L 53 5 4% b 4% B 48 TR 5 ( Cytokine) £ 5 BA K% 5 I 400 it 45
FIECNEGG . A PF5EFB], CXCR3 & Thl 2k 1 40 fg ke s
4 SR bRl 2 — " FE G e SN i AR v, T 40 s B 9% kA
Bagm A3 CXCR3 W R KT | . R, B & e deo & 2
— PR RS AL f CXCR3 YRk B % /N BUML I ¢ Tnl
B 7K - 184 15 1t AR S T R 42 0 L9 RE AT 3 CXCR3 1 Tt
TR o AR A A 2 B B 2/ B0 WU R (R R BE A R AE
SN 5 ek T B 200 9 0 O UL 200 e il £ T A3 A P, 2 R
BY. RO L2 205 B 2 o 9™ B A2 A9 N . CXCR3 %
IR B RO WA F CXCR3 YRk, O ILE A4 R AE
SNERT ST 4 B 3 Ak 3 58, 7 AR K S 9 4 i B (TFN-v, TL-2
%), IFN-y Al 3% CXCR3 78 T 4 I i £k, 1 4F CXCR3
Fik DAL A B GpE PO LA o R FR AE BN A3 CX-
CR3 M RiET R, CXCR3 W XRE LM R HAES 5T A
Bt o L9 SRR & A AR, CXCR3 X T 411
FTG Ak TR A R AR AN IR T RN T A fe S 558 &
BMER . FE RS E 2 M, CXCRS AL #F T 40 a3 1k
A, PR AR O IFN-7 1L-2 %, S ECO LA RE . IFN-Y Fh| X
Al CXCR3 ML fk A K i 7 4, CXCR3 5 H it t& Mig, IP-
10 . FTAC(CXCLO~ID A A FIE IS EE LN T H LSS
O WURAE K2 L T8 B B 98 17 285 7S T 485 5 RIT 0 K 19 TE I 45 AR
WS-, R CXCR3 MY L& Mig, IP-10,.1-TAC B2 Thl 411
FHEBEALE T 32k CXCR3 M hH , [H if 3 J& Th2 4 3 im
Ak F 32 CCR3 W45 417, Al S BT 5 CCR3 &A1y
Ak B 7% The 208 Y 35 4k A 35, AT Thl/The S5 4k 22
] Thl J& 4 5E Sy ) & s AR b0 LA 1k &8 .

FHNAEH EBWIR G BEG 21d A B A% 14d 1 CX-
CR3 M mRNA Rk PRI L . SHNRRIRREEG /D
ROOWUA AR L L E A S e il F , A I RO R A
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A B 2 bk L A BRI L £ B B BT AR K R AR R RN
Wi R L 21d B AROE A G N B W R, 2R R A
YA TN G P ST 356 57 Vol B T 0 JUL T A A 1 9 A8 1) B BERRAE
CXCR3 5 RAE F o 32 453 55 VA5G , B % 201 40 0 R 988 I
NG RSB AE AL, IR 21d I CXCR3 k& W] Wi %,

LB IE R D 4 CXCR3 & [ Ml mRNA 3£ 5 7 i
A, Gen J& K B 2RAH Y £ A S SR A I L e — G R AR
BRI R ) . AR ML 5 CXCR3 8915 5 5 B4 .
CXCR3 BT G EHEOMBEZIE AKX YE G EAMER, 4 B
Wik, 2 5E 545, Hh RAS/ERK #42 Jy I 3 5 0y 1% ik
. AR RY] CXCR3 G ML J5 Src BRI, J5 # H 3
Ras 3 7% 1k ERK %1%, B J5 PISK g L 75-". Gen fE3E
PEII S ATP 454 % Src b 16 25 8 35, AT 45 5 M 40 k) Sre
TP BT CXCR3 A5 5 % 5 38 B 11 400 ) JHG 3% Ak o AT el 6 R
it S e G A RN Gen X T 7k 0 200 Jd A9 375 £k A1
PEELAEIAE D B — 2 e e i R, B E CX-
CR3 I P45 40 1 17 2% 3 Uk 2>, 48 oAE 11 B 928 oL o 0ok 6, A S 3
o D 4 CXCR3 Rk, MIEH ¢ Tnl KFEAR, 5 B A2 1k
AU, EHEIERI D AYIR PSS 21d 1AL 14d ) CXCR3
A mRNA ik i 0 5020, 7T 8 2 B B R A SE 4L 259
RAR TR L 24550 1 245 W BE R 8 TRYT VR BE L WU T 4 A
o RE LI R ) T R

ARYIIGUEH] CXCR3 O MR KA KR J0H 2 2 M0 i
P F 03 B b BT S AR A 6 S M A kAL L A
A —EEA T Gen 7T B F I8 97 0 WL 58 B B 1E H 18 o 5
HE AR5 B B G 0 LA e ok RO U B R IR AL ) 3R
JF TR RE T BT R B, 10 CXCR3 7E % 2 ) £ vh T i i B4k
VA LA B BAR S 5 55 S HLHI IR 7 i AR s Tl —2 1
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