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Rapamycin affects elF- 4E expression in rat myocardial fibroblasts infected by Cox-
sackievirus B3
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Abstract: Objective This study examined the effect of rapamycin, an inhibitor of mammalian target of rapamycin
(mTOR) , on eukaryotic initiation factor (elF-4E) expression in rat myocardial fibroblasts infected by Coxsackievirus B3
(CVB3) in order to identify the drug target for treatment of viral myocarditis. Methods Primary cultured rat myocardial
fibroblasts were treated with CVB3 with multiplicity of infection (MOI =0.5 PFU/cell). The experiment consisted of four
groups in which the cultured rat fibroblasts cells were treated with CVB3, rapamycin (10 nM) and CVB3 + rapamycin or
placebo ( control ). Experimental model of CVB3-infected myocardial fibroblasts was confirmed by detection of CVB3
mRNA expression with RT-PCR and observation of morphological changes of the infected cells with microscopy. elF- 4E
expression was determined by both RT-PCR and Western Blot methods. Results Morphological changes were found in the
fibroblasts treated with MOI 0.5 PFU/cell of CVB3 by transmission electron microscope and the viral particles were found
in the cytoplasm. CVB3 mRNA was expressed in CVB3-infected fibroblasts after 1, 2, and 3 days after infection and 2
days after passage. The gray scale values of the elF- 4E /B-actin in the control, the CVB3, the rapamycin and the CVB3
+ rapamycin groups were 0.73 £0.07, 0.87 £0.03, 0.32 £0.03 and 0. 56 +0. 04 respectively detected by RT-PCR,
and were 0.79 £0.09, 1.35 0. 12, 0.55 £0. 04, and 0. 62 +0. 07 respectively detected by Western blot. EIF- 4E
expression in the CVB3 group was higher than that in the control group. Both the rapamycin and the CVB3 + rapamycin
groups had lower elF- 4E expression than the control and the CVB3 groups. Conclusions CVB3 can infect myocardial
fibroblasts and up-regulate the elF- 4E expression in rat myocardial fibroblasts. Rapamycin can inhibit elF- 4E expression
and may be a potential medicine for treatment of viral myocarditis. It was suspected that mTOR/elF- 4E signal pathway in
rat myocardial fibroblasts might play an important role in the pathogenesis of viral myocarditis.
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(2 S5 PR A CVB3 e S Bk A e
PEFERSS, CVB3 ] s Hela 40 g o Akt fiy 473
V22 2 B2 A 308 {3 45 24 PR Gk BB IR AL , 5 BUE
REHEAL, il Akt (5576, AR PI3K/ Akt 0]
DT SR A — A SRR A o, A TR R S
i FAMAAETE . HELS R IAE R L E A (mam-
malian target of rapamycin, mTOR) XA F Akt i F
W%, BAZ 15 H 7 (eukaryotic initiation factor, elF)
s mTOR 1 R IF IR, 244 KA5 7 % mTOR 5,
elF-4E Jji3% , M 3 28 115 6 BT, elF4E 38
T PET mRINA 9 4 H 3 R T 52 W) 200 i 2 1 0 40 i
JRBIHERR , £ 2 A M A2 G 365 . mTOR 41461 57
A% R ] mTOR/ elF-4E {5538 i, X T ¥R 1Pk
BV O IR AR L, SR Wia T S B A &
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1.1 ##

Hela 20 i Hh e O 27 960 i 2 2 e i e F 5 ole
e BB PR 5 A B B3 Nancy £k ( myocarditic
coxsackievirus B3 ,CVB3) iy 58 — ER K
Yyt B
1.2 FEiRHA

WIAEER (KE CST 4 #]) 5 DMSO ([ Am-
resco N ) ) 5 WiFE 551850 A& ( 32 [E MBI Fermentas 2y
) ; Trizol (3 [E GiBCO A H]) ; Bt elF4E FTERESL
{R(EE CST A7) ; DMEM (£ [H GiBCO 2 H] ) 5/
A= ILE (BUIN DU 2= AR ) TR IR AT ) o

1.3 HiE

1.3.1 LRSI &4 Y 2m B 64 35 5 Fo 4E AR, %
HE ) PR 7 e A TR

1.3.2 RmEWNY R Hela 4iififd H & 10% /N4 IfiL

T DMEM $5 3320 55 5%, 706 804 K 3 Fhoii 25,
BERMEL , 24 90% 119 240 Jitd 4 30 200 Jf o 28 35 0 i, Wi
IR, AL 3 W N TR T4 T - 80°C IR fr
FH Reed-Mnench 7 7 5 2575

1.3.3  RE & E# CVB3 & & WU, 4F 4t 4 Je
O 2 AR LR ZF 4R 20 L, 25 70% ~ 80%

B, SR A & TS BR 3 (multiplicity of in-
fection, MOI) 24 0. 2 PFU/cell, 0. 5 PFU/cell,
1.0 PFU/cell i) CVB3, & 37°C .5% CO, 553554 st
A, TEEE BN A TR S s
1.3.4 B MOI 4 0.5 PFU/cell # CVB3 k& 3 L
M Emie R AT S M RT-PCR A 4 i
M CVB3 mRNA ik, ¥ & CVB3 n] @& ye .0 LA &F
A2
1.3.5 saspm Hor4 4l XA EH O
LT AR ;35 B2 41 : MOI Sk 0.5 PFU/cell f) CVB3
T IO NS EA A ; T MARE 2R 4110 oM %R
T WU T 45 20 10 ; 5 55 + F1 HEE R 2H: MOI 24
0.5 PFU/cell ft) CVB3 A1 10 nM ‘& BA %% % [R] 0+ Fi
DAUSEFAEAN . LA E 4 34T W5 48 h, WL
ML JhiE RNA REH,
1.3.6 RT-PCR 3|4 5% B-actin JE [0 5|47 .5'-
CTAAGGCCAACCGTGAAAAGATGAC-3', I [m 5| ¥y :
5'-TGGGTACATGGTGGTGCCACCAGAC-3', F= ¥y
J& 587 bp;elF4E 1E[n 5|4 :5'-TCGCCTTTGTCTTG-
TACTTC-3', Jz [n] 5| 4 : 5'-AACATCTAGCAGCCAT-
CAGC-3', =¥ & 355bp; CVB3 IE [0 5| #):5'-TG-
GTGGGCTATGGAGTATGG-3', )z [n] 5| ¥ : 5'-CACTG
GATGGGGTGTTGTCT-3", F= 4 K J& 336bp,
1.3.7 Western blot 220 4 i FH B B 24 MR LE
UK 860k, AR B4 20 B A, R D 2 TR )
I100 wg MEE T B4R, SR MR IR e B I H bk i A7 0
B, LLS % R4 g i E A 1 b in—dad
T, DRSS I A 2 W B 1) AR i S A W g b i
M 9, L 1 b, A2 RO W, I g
oG, i
1.4 ZitZESH

FORMHIEL = bR 22 (x £ 5) FoR, Z4LIH HLER
KT 2500 F K5, 2241 18] W5 9 AR F SNK-q
Ky, P <0.05 2Rl Ageit @ L, HSPSS 11.5
BTG 0
2 #R
2.1 A[EHE CVB3 Bl ALK T 4 40 A

Ff MOI 5 0.2 PFU/cell 0.5 PFU/cell [{j CVB3
TR WUBET 4 An i) , 76 S B s ™ s, R I
Y Sl A4 T 285 2% e 8 S s A%, FH MOT 2y 1.0
PFU/cell 1) CVB3 T3, G55 4 K, il AN
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() B34 ¥ BB T i o
2.2 F MOI % 0.5PFU/cell ) CVB3 Bt lLAK
41 4 40 B

BT HLE T SR 10 LB ET 4% 240 1 e 2
T E AR A BT ) ZRARAA s K, R IRDE R
TE SO BN , 4% J5 b 5 O o A, AW
CVB3 3L JG bR K b, A 2 AN FLTE | B ]
L5 R

OWUSEF4E 4 e CVB3 mRNA 335 HI @ &
RT-PCR % B2 (A e CVB3) LS5 1 d,2
d,3 d ZfL5 2 d (%) CVB3 /B-actin J% B LUAE )
S0, 0.10 £0.01, 0.40 =0.02, 0.28 +0. 02,
0.18 +0.02, E&Y¢J5 1 d JFHAEIA CVB3 mRNA 3%
ik, 2 d FRIREGR 3 d RIS K T U B0 LA
ML A)E 2 d FRRL, 5F CVB3 mRNA 3Rk
(WK 1),

A1
NA R3IE(RT-PCR) . 10840 ; 205 1 d; 3R 2 d; 4:
JRYLE 3 d; 550G 2 d,CVB3 THLL LR A 4E NG 56 1 K, B
AI UL CVB3 mRNA 33k, 55 2 RFEB R, 5 3 KIH W, K T 6
Jei (0 WUBCET 2 20 A AR5 26 2 RPN, 1545 CVB3 mRNA ik,

CVB3 B O AL A EAEFHAMmA CVB3 mR-

2.3 BMEZEX CVB3 i 5890 B £F 4% 48 f
elF- 4E RiZHZ M

RT-PCR #1 Western blot {l] 15 4% 4 elF- 4E/B-
actin SR RE (R BE) [ B/ i # H m T0F BR A, B
W% R A SO EE 2 + R A EE R LR T X IR 2 S B¢
H,¥P<0.05(WFE1,E2 MIE3),

®1 FTWHEZEIH CVB3 iFESH OB T4 405
elF- 4E Ri%x (elF- 4E/B-actin,x £ 5)

g5 ) JCH A IR
(RT-PCR) ( Western blot)
%ot HE 2 3 0.73£0.07 0.79 £0.09
FRERL 3 0.87+0.03" 1.35+0.12%
HNERA 3 0.32£0.03""  0.5520.04"
JREE + HIAERA 3 0.56+0.04*"  0.62+0.07""
F 90.199 103.295
P <0.05 <0.05

a XA b, P<0.05; b5 CVB3 4l b#s, P <0.05

bp)
Pp)

B2 FWEZENH CVB3 FESRI O AL T4
eIF-4E mRNA 3% (RT-PCR) . M. marker; 1 : % B4 212 45 &
O 3. IR 4 P + FINGZ AL, CVB3 30 UL ZF 4 20
it eIF4E mRNA FEik38 0, B 0H % 2 T i 2k

E3 EWHEZMH CVB3 HSHOIEFLEMR
elF-4E BEFRIE(WB), M:marker; 1: X 841295 %5 41; 3: 7
WA K54 + AT R4 CVB3 5 S0 LR ST 4 40 elF 4R
B ERERIN, e Z I Rk

3 hg

TERBEPE LA (VM) A 7k A0 LG R85 1Y
OISR RFRA A 25 % ~50 % 1) CVB JiE RNA
SRR R, 5 B AT AR AE T e A
AT RE S BRGSO WU AT e AN A G . AAE A
S O LA ARy CVB %YL it 4 At 8 ~7 5 25 1k
O ULSE B A RS R AT % 0 18- M 7 32 1A
( coxsackievirus and adevovirusre ceptor, CAR) FH % |
A A A M nocs L AR 2 24 40 7 B A R 2 N fE £
CVB3 B M. IT4AFIESE A BL, —46T0 CAR Y
AR AT g CVB3, 5 B T 3 ik HC At Al B 43 5
N PR AT S e UL T A g
CVB3 Ja A=A B 2 Y4 2s , HLRE#E CVB3 £
BB A AL (5 13.3% ~14.4% "3 (H.G LA
LTYEAN N — HJZHe CVB3, AT S B0 25 1 4
YL T 3G, I R R SRR, X PRk
JUIRAS, Al B2 BE O LR I CVB3 7R IR 4742
FEEIT A T e 4 BOL T 38 O JJLE A AL JJLET
Ak BB . ARSI E RGN 0.2
PFU/cell } 0.5PFU/cell f) CVB3 JE&4L.0> LI 4T 4
A, A IS 3 B R A0 M A2, ARGy 1.0
PFU/ cell Y CVB3 JEG% U JULLET 2 40 ifd ) 5% 4 K]
UL JSCET 24 200 e ) Bt 498 9 HE T I v, U ARG T B 1Y
CVB3 W] BB A 70 5 1 0 JUL ST 24 4 i e Sk e,
SN TE 0 5 3 2R GRS AN J2 DA A= 4 i
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A8, T B CVB3 af BEAH RS i O LT 4E 2
JH LU R, 7 A DR 1 240 i PR 4 A 2B 2
HapiAs e o SR TR L5 R B LS A0 M %
AHIUIE , SRR i, B3 A ] DL BEAURL . S TiE
W1 75 BE O LB EF 4 40 M 9 OF R 4T 1 ST, A
SEHTE CVB3 RGO LR ETF 4Edn 5565 1,2,3 KA
RT-PCR #;ill] CVB3 mRNA ik, 25 5 &k ¥ CVB3
mRNA 7E55 1 RIFIRRTE 56 2 RFEIREIR, 563 K
TGRS, # CVB3 10 J 10 JIL ST 2 40 e 144
JE5E 2 RARM, 5 0L CVB3 mRNA K3k, 9]
CVB3 RJ RGO JILSGEF 4 240 M, 578 O L2 4 4
LR A S ] R R S RS

FAZ Y0 M B P55 46 I T 4E (eukaryotic transla-
tion initiation factor 4E | elF4E) 2 25 KDa £ ik, &5
elF4G , elF4A LA A4, elF4E 254 T mRNA
52K i 1) e 235 49 7 MR AR P TP e v S R A
Mo mTOR {5538 B& Y B0E RESE elF- 4E M\ 4E 4%
HE LRI, R OBk, Ak
L CVB3 mIf5E Hela 20 il 22 2R/ 7 2 B2 25 1 U il
B 1 473 {3 22 5 R A1 308 1 7 2 MR sk S R Ak, T
R TS A, ] 22 @R/ I3 A R A O B H.
TR AT R RNA 5 e B RO A B 3R
K ARG & B CVB3 RO U AT 4 40 I 1
elF- 4E mRNA FIZE (A 38 0, 3278 CVB3 Jays
REY elF4E {5 5l piG LA ¢, HNERZE—
PRI N BEZEPT AR 2R AN G S 150, 5 i I 32 1A%
RRGBFIEHCE R R-FHERE G, KESY
15 mTOR 455 TE =70 &%), Bedl il mTOR 1)
A:ppp g7 . mTOR A5 4E-EHE 1 1 /Y
BEERAL , PRI FH mTOR. BHL 5 75 5 A % 3K Al 52 W) 4E-
BRI 1 BERAL, NI elF- 4E BB 4E-4 3
HEBE FHIEE A RS . AU E SR
T CVB3 JEYL Lo LT ZE 20 B, REM ] elF- 4E
mRNA FIE R K55, W] CVB3 A GEJ2 il i filh &
mTOR/ elF- 4E {553 f i Ak , .0 USCET 48 20 i 1)
THREFISEHE K AU , 77 A RS 2Kl 1 mTOR 1 3%
— 38 Y WO, B O L SCET 4 A0 i T RE T
mTOR {555l %25 VM 1 & m L] , & A % 3R 4
VM A AERIRITE
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