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TRAIL X HZ &k DR, ZEfR T E O LR DO L
HAPRHEREIFMEXL

RE ERK

[#AE] B WRMEKREETFHLNATHEFEE(TRAL) RHFET-F& S(DR, ) EHmESEOIE
AROCNABRPHRERRHHNRERSBRATMXR. HiE BURBEHONLPRER, FTER
FE5H 7.10.14.21.28 XELOALA L, HE R0 AUHEES , TONEL B T A TR E 4%, e A5k
SN FR-RA B RN (RT-PCR) KO UL A 4 TRAIL 1 DR, AKX mRNA Rk, &R FERB
Ye /0 BRLE H 3 BRA /D B0 A S P97 7E TRAIL 1 DR, EE M mRNA FR35, REBRESE 4 XK
FERGA/NRONARD TRALESESH FRMERMBA(P <0.05) % 7 RFEBRAE(P <0.05),4
FHBRERBHITFBN(F=9.17,P <0.01), FEBRREE 10.14.21 X, JRFERLA/NR DR, ZEAKE
BTRMERTRBA(P<0.01)ME 7 RFFRYPA(P<0.01) AR HEEFHERITEEN(F=13.32,P
<0.01), B TRAIL 1 DR, EHMNFE S LIBERS WCUARATEETHX(P<0.05), FRHERLE4H
% 10 X TRAIL mRNA FA B FRBEEXTHRA(P <0.01) ¥ 7 KW HERPE(P<0.01), AFE LK ERH
G B X (F=10.86, P <0.01), ALY 10.14 K DR, mRNA E 55 F R E X IBA (P <0.01)H
B IRFRERRA(P<0.01) EHRERE A FBN(F=2.75,P<0.01), &t HEHLNLAD
RAF P, TRAIL R332k DR, A LCMARPHARERE, A SRERS O NAKRATRRIEMEX,
TRAIL RH 32k DR, AI i@ S MO ARAT 2 5KREHONANRETE.
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Expression and significance of TRAIL and its receptor DR; in murine myocardium with acute viral myocarditis
SONG Jia, WANG Yu-lin. Department of Pediatrics , Shandong Provencial Hospital , Shandong University , Ji' nan 250021 ,
China

[Abstract] Objective To deterine the expression of TNF-related apoptosis inducing ligand (TRAIL) and its
receptor DR, in murine myocardium with acute viral myocarditis(VM) . Methods We builted the model of VM. Eight mice
of the VM group and the normal control group were sacrificed on the 7th, 10th, 14th, 21st, 28th day after inoculation CVB3
virus. The myocardial histopathological scores were counted. The terminal reansferase-mediated dUPT-biotin nick end-
labeling (TUNEL) assays was used to quantified apoptosis rate. The expression of TRAIL and DR; protein and mRNA were
determined by the method of i histochemistry and transcription polymerase chain reaction (RT-PCR) . Results

The expression of TRAIL and DRs protein and mRNA were found in myocardium of both the normal control group and

the VM group. The expression of TRAIL protein of the VM group(14th) were significantly higher than which in the normal
group at the same time and the VM group(7th)( F =9.17, P <0.01) . The DR, protein of the VM group(10th, 14th, 21st)
were significantly higher than which in the normal group at the same time and the VM group(7th)( F = 13.32, P <0.01).
The expression of TRAIL and DR, protein were positive correlated with the myocardial histopathological scores and the
apoptosis rate. The expression of TRAIL mRNA of the VM group(10th) were significantly higher than which in the normal
group at the same time and the VM group(7th) ( F = 10.86, P <0.01). The DRs mRNA of the VM group(10th, 14th) were
significantly higher than which in the normal group at the same time and the VM group(7th) (F =22.75, P < 0.01).
Conclusion High characteristic expressions of protein/mRNA TRAIL and DR; were obeerved in the myocardium of mice
with VM. The level was positive correlationed with the account of pathology and the rate of apoptosis. The apoptosis induced
by TRAIL and DR, may participate in the pathophysiological processes of VM.

[Key words] Coxsackie virus; Myocarditis; Tunor necrosis factor related apoptosis inducing ligand; Death receptor
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receptor, DR) A & , 154K caspase I K R, 5 40T
A, TRAL EREFERLFEZMARATCIBRTESR
EEA, RPIREN VM /) BBREL, K & 550 Bl
LAY TRAIL 1 DR; & H K& mRNA M%K%, 5
O AURERER S FLO LA BE B I T AT AR 24T, 4R
I TRAILESHARATEE S5 VM MR EHR G
1 #HE#G*®

1.1 LR3I ME 5 & Balb/c 4N 100
RERE 18~ 2¢, WH WA KEEERELRIY S
AL FIBES B, SHTFE Nancy frfEbk 1 LR A BE R85
WEERE %H/DR DR, ZFEHIIAN 8 X E R&D
AL RIVME TRAIL 2 EHi Al B RN L AL
7] ; TRAIL.DR; \Bactin 5| % H8 L4 T & Mo

1.2 VM/PBRERKHE 100 A/PEHEHILAN 2 4H
(BB FEE). EEXMBAH 0 R, %mERE4E 60
R, %475 B4 3 & (CVB3) % Hela 41 L%
R,7 5 3K, FH Eagle’ s B BRBRE N 10 2%
ARG 2R /ml (TCIDy, /ml) o EWHLATHBEES L
3R CVB3 SR 0. 15ml, X A B S 0. 15ml RE
R B 1Y Eagle's o

1.3 HRARE FEHEIHES 7.10.14.21.28 X
HAFFIFEILATE 8 R/MR(BEVLBFRE), EHEE
O EELEPLS N 2 4,172 i HE Befa S A
4L TUNEL, 3 5b 172 fi3% % %-B & B % K NI (RT-
PCR),

1.4 KlFE

1.4.1 DUURERS HERE,S M Redkalla Z2 ¥
&, EOIURE (RAKRRE MR 85, B8kKY
FB 5 AMRE, BSR40 R E RIS
KSR ERAE M MENERZ L. TRE, 04,8
BE: <1/3,iF 14y B <23, 24 EFE . OUK
I T ~E, 34

1.4.2 AR ¥R TRAIL.DR, &R WHER
87K AL, 6% 1t EALE - FF B2 A VR Z IR IR 30 min, $4E
SIE RN 5% IE % 1L 2 1 & H K, Bin—34(1: 100PBS
RRBRH S/ MR HT TRAIL PR 51/ B 5T DR,
k), BR AN 4CE . MEYRMLILFENR IC
(Z#H1), Z18 15 min, FHNAFR SABC,DAB A& ZE R
TR, B @ 50s ~ 1min, FAKEE Y Smin, 28
ERAL 3~ 5s, B TUE, U PBSRE—-HM=H
xtHR, UE# Sl 8 — AT B &K IA
BEHLE 5 DREF, B F 4 B s E R AT T BEERE
BEATHHT, AP R BE (A 1R 0 B B R EHITEIR
1.4.3 TUNELZER.GUARBAT WH# RS
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7K4E,3%H,0, FE# 30min, Bl 1:200 HRAEEK
¥ K,37°C 4L 10min, §& /il TdT # DIG-dUTP, 37°CH5
0 2h, WNE A, Z B 30min, B IH AR BEE R
FIAY R EFEPLA,37°C K ¥ 30min, DAB B,
P Smin, HIBKER LB G, HFARBEIL,ETF
WMEE, Sk BEPLER S MRS, it ERESRE
3%,

1.4.4 RT-PCR %l TRAIL.DR;mRNA fI#£E HRiE
XHRP Bt TRAIL.DR; 314/751, R 1.

®1 PCRIIMFSIREHAN

Eg ik 2]

TRAIL ¥
TRAIL T i
DRs L3
DRs T#f

5'-TCA GCA CTT CAG GAT GAT GG-3'
5'-CAC CAG CTG TIT GGT TCT CA-3'
5'-TGA CGG GGA AGA GGA ACT GA-3'
5'-GGC TIT GAC CAT TTG GAT TTG A-3'
Bactin £ 5'-TCA TCA CCA TTG GCA ATG AG-3' 154
Bactin Fi#f _ 5'-CAC TCT GIT GGC GTA CAG GT-3'

PCR %4 :94°C FZEHE 15 min; 94 C A5 1 min; 1B
X 1 min, TRAIL 60°C ,DRs51°C , B-actin 60°C , 30 MEHF ;
T2CHESH Tmin, 4CH 1k, HHIKEREEILXTR
FEM, AT EERB R REAMSTERT,
LAE B Bt5 B-actin RYMIXT LL{H & 7R TRAIL 1 DR,
mRNA Rik &,
1.5 ZKi¥08 KA SPSS16.0 Giit Ak {4,
Bz £ )T, HARESHTRA BB, AR
B Z RIS T 2R, 5 EFFEERHT
BREFEMT, RARBERLE ¢ BB, FERFH
ARHHT IR BB I R B P L R T, TR
VAT AR, P <0.05 HERH HHHEE L,
2 &8
2.1 VM/PBERH &SR WEBRERADPR 0 R,
FET- 14 R, 771G 46 R, EER716.7%. BREKE,
FIE/DR 44 BLOULT A BURTERCE , BRI,
2.2 REROCINARATCKEESR RERLHARE
B 40 B0 MLE0 A 8 SRR B O AR A AT 0 LR B
B (ErEAE 8 Hl). WERE 7~104d, L ARE
BN ST E, 14d B &, 21d FFHE T R, 4R B
EREBEFIT¥EEN(F=12.48,P <0.01), TUNEL ¥
1 40 51,37 4511(92.5% ) VT WFRYE 40 A, 3 Bk R4
GIE DR 28 d WA RN B, RIEH S
KE. RERPESE 10 RARMHBEM, 5 14
Kikmtg, 55 21 KFFMETRE, 55 28 R{GAE T4 AN
MAELE AREBEERARITEEN(F=27.19,P<
0.01), FE¥xEBAER 10 F1, K WA Bmmsds,
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%2 FELFANAOIFER TUNELREE R (n=8)

it FIX FIOX ERUES FaxX FBEX
LR EBRG(4) 1.16+0.18 1.54£0.22 2.23£0.21"* 1.8720.38 1.59+0.43
LYARET A% (%) 18.24+5.12 24.78£6.02 33.92+7.12"" 16.04 +5.96 13.96+4.22

B 5ETXHE, " P<0.01

TUNEL #: U & WLFHEA . ZRME 2,

2.3 AR RE 1.

2.3.1 TRAIL SREREBHEEYR ZRETLOUH
JHL BT L B 9 4 A RN A BB, Ui R 5
FHNIRE AR FEARE ARG, EEY
XA HAEREIRE N EWERRER PR
PR A B 3, (R B 85 492 T 4 L I8 P B AR
JAE KL B A LA A o B HOEE 38 PR A R, T MM
KRR GIRL, 557 W8 2 7 1.0 4R M PR A
Fik, WHERBRLASE TX TRAL BEAXEFHBEAE,
%14 REFEE, 21 KRB TR, dELEERE
Giit % EX(F=9.17,P <0.01), RERLAE 14
X TRAIL EAESE TRPBEFEXRHA(P <0.05)H
SRERRAE TR(P<0.05), HERLEEARNE
TRALEAMEZEZESRERSBREMAEXXR (y=
0.1187x-6.3709,r=0.717,¢ =2.91, P <0.05) ; 57

90
60

=

b

=

2

s 30

2

ol

THRE A RREMXEXR(y=1.9162x~105.79, r =
0.856,¢=43.69, P <0.05),

2.3.2 DRy DR, R GEHESY FTEALTHIE
MAEMUE, AR EBRR, EEFEXNBANBAES B
RSP RS, EBA T O, ZERFERREHE.
ERB TR A B O NE N 4, W R
SEMAtE RS, BREKE AR EERABSFIE R,
EEBANROCINARELBRE, RERRASE
7X DR, BEEEXHEAS. P W XEEHE, E£21 XK
FHETH., dEbBEERFRITFEN(F=13.32,P
<0.01), FRERYPASE 10.14.21 XE TR E#H XS
WE(P <0.01)FIRZRELPAELE 7 RK(P<0.01), &
BRYEAME S DR, EAMRZSHERS BT
MESEREMEXR, MXFTBEELRESS
$7y=0.1119x-0.7458,r =0.75,¢ = 3.18, P <0.05;y
=1.8004x — 14.536,r=0.88,t=5.41, P <0.05,

O F & S MAHATRAIL EA
B % B IR YA TRAIL A
O E & AHH4HEDR s HA
B %8 & L4HDR: BH

BTR

& SRMER RS, » P<0.05, * * P<0.01; 55 7 R ERRA S, AP<0.05,24P<0.01
1 TRAILR DR, EAREFEHRSREHE(n=8)

2.4 RT-RCRER WHE 2,

EFEXTERA 40 B, L34 40 B, B B &
‘o YK/ 5K 600bp (TRAIL) . 450 bp (DR ) -
150bp(B-actin) 25 , A& B =P K/, KR
Yo /558 7 X, TRAIL mRNA AT 86718, 55 10 Kk &
1,55 21 RIFIE TR, SIER ST BAML, ZRE %1t
2 N(F=10.8,P<0.01), FRERLAS 10X

TRAIL mRNA RAFE T RIZIEH X BA(P <0.01)
%7 FIRFRYA(P <0.01), FRERYZ DRy mRNA
EXAB, SNBAMEERFARITERX(F=22.75,
P <0.01), JRAFARYLA 10.14 X DR, mRNA ZXE T
FIAEH X BA(P <0.01) FI%E 7 KFHBRPH(P <

0.01),
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60 r
*k AN

L5 B-actin JoH

BRIN

L *k AA W
R QS

0 iF # x4 B 4 TRAILmRNA
B % & & $ 4 TRAILmRNA
O IE # 4 F8 4 DR mRNA
| @ % % B 4: 4 DR mRNA

*k AN

LN

_,_,SttOes

Ry

=N
D
3
N
=
R B
3

FIOK

® 14K EPITN

B8R

Y SEME A AL LLSE, * P<0.05, * % P<0.0L; 5% 7 RNGMRAILER, AP <0.05, A4 P <0.01
2 TRAIL & DR;mRNA %%k (n=8)

3 iTig

VMHERIFIRT2EAR, EEEINPER
MGEEFRZR, HRATES VM AR, nE
HEE VM BON4RET-ESBEE O TBEY
XS, BMBEAT R VM BT RO IR
HFEYH, ARATCRHACEREHNHIEE E4E
R, ZEHHENAE  HPREEEEENRE
. RERYES, — A EVEERFRLEAMABRAT
PLIEBRSMD , R EER S— T ERE RS E A
BT, AN FEMERE,5IEBERER
%S, BHEX VM ZREPLEFARE T E RS
B Fas/FasL R4 TINF £5 A T, TRAIL R HF &k
DR; 7£ VM RE BRI ISR ST, A BF 308 LA
LA A 5 TRAIL 1 DR, & H X mRNA i3&RE,
HE5LNFERSAMONARM BT RETHEES
.5 TRARLBESWARRATRESS VM M E
.

TRALL £ 1995 4 Wiley 2% & 3L TNF B K%
BRA, T EHETEHAL, .52 FRE . SME e
HIRE /NG S O BE BBV E R &S, TRALL
BEEMEYFISE SR AREER, BMUGES
SRR R AL A R SR B R T T, T RESS
SEFHRMAT, TRAIL ASUESH M EEREE
BHEAREER, BEARESOARATEEL ™
MRkRERAZEN, BAE X 5 F TRAIL ¥
{£"]. DR, .DR; . DcR, . DcR, #1 OPG, ## % IHEER A,
TRAIL %4k} } %52 . — 3 2 DR, 24 DR, 1 DR,
BERERTCEHEHEOEARAERERATCHES. H
TRAIL 55 DR A4 B o] A H M IE L A M- KA ER

R F RRAMA T, DR, i B Ak i AT LR K

TRAIL EEBESARAT™Y, A—RRBERZEK, G
#& DcR, \DcR, 1 OPG, 51 FRET-Z ik %, 5§ TRALL
ZAEAEARATFS, £4 ML TRAIL 5 DR,
B DRs M4, AT ZEMHATHER.
EHRER DR, EER X BANREREA/D
FLO LR B354 TRAIL R H 3%k DR, & 5 Al mRNA
AIFIA, 7 VMR, 8R4 TRAIL & DR; &
H# mRNA A0 BT &, 3 5.0 LR BB 4 f gl
BRRATESEREMERXR, B3 TRAL REZ &
DR, I 8EES B ARAT-25 VM MRE 2.
BRI EZHRILE, TRALL 5B B S M4 A
T BRPEINEEER, Cufith £ BH TRALL Hifk
eI EYER TRAIL Z 40T LI BT IR R FE S| B M
SR Walczak %% [} TRAIL 5%, TRALL R4
BERATE®EAMHV 28X ALKERARME
WEHIME, & B TRAIL 7] L% HIV R B R AR E
£/, BAREEL TR TRAIL Z &R A A
MEERTD, ARRERER,CVB, HETHE
73 8 TRAIL % DR, HERZERONARAT, &
VM iR, TRAIL E AR ERE ST BAAR 0.29 15,
DR, ZEAREFBAAR 1.75 1%, ik al W,
TRAL T E@T KBRER T ZEMESHARB L,
PRI .0 ) TR B H 3K R AT TRAIL F1
DR, 7K R4k, & P08 4 I 3 A1 ¥ 4 DR, L@ A
EEAE BHOIEREREMENES, B
TRAIL R HEZEFBESLNARMRT- T ERET RN
RIRKEHTRE, SEARRER -,
BFREREBR,FAFRYE)E, OV AR MRE
WEHMYA TRAIL ZiE%M, Fef (T4 % 441 )
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~3 W, A E R HH— R RETFERY
5.2.2 GoRH fki8J7 T EH GnRH AR H,
FRAEEXNBEFVARBRE, S Omin LIk HE
KT TR IKE S GaRH(2 ~ 20ug) , RS
GnRH A 1 ¥k J o BB VU1K 0 38 1 4 o A UK 717,
EFBARETFREAIrE, BB R, 65 E—&
BEN 90 ~ 120 min, FIK K T HESHHIF &N GnRH(10
BK)5 ~ 25 ug %, 25 ng/ke,o

BHEBEEZNA, —BRINMARLEBEEY
#7E4L, Mi% LH.FSH MEZFKFEASEZEERESR
FHEE ERPEARBNE T, EZRTY 148
AEETZENES. PEREETRERENE TR
ARBITRNE, FEZARE,
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