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O OE.HH RAeaBAE 171D ERSERESIE (VMO PR CM YA AR ERTFRTFASLAX G Y, F
ik 60 A At Balb/c s REEALS A AT B BEABRAK G EFRA.HF415 2,6 34K EMEEEMN 0.1 mL 475 ¥ 5% &
B3(CVB3) & . Z# 2 F AR BB X512 0.01,0.09 g/L HEFRO.ImL#EF.& 15 x4 DR FTHLEAIALT %
B kR E /4R & (HW/BW) il it HE 2 & 5] b7 £ 52 i3 0 5 S PUIR e % B AR o, & K 5% iF &£ & PCR, Western blot # @) 1L-
17 mRNA, & g & % ,ELISA M 2 S L LR 116 o b B IR B F-o(TNF-O)KF, R FHFAZTFAARTE X E@mBZEE
8 LR T8 R T AR 4B B T AR A 40 (P<<0.05), # &4 HW/BW ., L IL-17 mRNA Z & & % ik K -F . WL IL-6 . TNF K F 34 85
2 & TFARAP<0.01), SHEMMILE,FHHNETFRA HW/BW, oM IL-17 mRNA Z & & £ ik K -F .o W IL-6, TNF K -F 8 2
Ak (P<<0.05), £5i8 IL-17 Ta AL VMC LR, K F Kok VMC 698 7 E R TS Haph IL-17 A0 X ER B A X,
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The express of interleukin-17 in viral myocarditis and intervenient studies of astragaloside”
Liu Haiying ,Liu Danli ,Gao Shunli
(Department of Pediatrics sthe First A f filiated Hospital of South China University s Hengyang, Hunan 421001, China)
Abstract : Objective

(VMCO) ,and the influence of astragaloside intervention on its expression. Methods

To explore the expression of interleukin-17 (IL-17) in the murine myocardium with viral myocarditis
60 male 4-week-old Balb/c mice were randomly
divided into four groups,namely normal control group.model control group.low-dose and high-dose intervention groups,15 mice in
each group. Mice in the latter three groups were inoculated with 0. 1 mL coxsackie B3 virus intraperitoneally. Then, mice in low-
dose and high-dose intervention groups were treated with 0. 01 g/L and 0. 09 g/L astragaloside solution, respectively. All mice were
killed on 15 days. The mortality and heart weight/body weighty (HW/BW) were calculated. Histological cross sections of heart
were stained with hematoxylin-eosin and histopathologic scores of inflammatory cells infiltration and myocardial necrosis were eval-
uated under optical microscope. The expression levels of myocardial 11.-17 mRNA and protein were detected through real-time quan-
titative PCR and Western blot. The contents of 11.-6 and tumor necrosis factor-o (TNF-o) in the myocardium were examined by
ELISA. Results

tervention group were significantly lower than those in model controlgroup(P<C0. 05). Compared with normal control group, the

The mortality and histopathologic scores of inflammatory cells infiltration and myocardial necrosis in high-dose in-

HW/BW, the expression levels of myocardial IL.-17 mRNA and protein as well as the contents of IL-6 and TNF-¢ in the myocardi-
um were markedly increased in model control group(P<C0. 01),whereas these parameters were significantly decreased in high-dose
intervention group as compared to model group(P<C0. 05). Conclusion IL.-17 may be involved in the pathogenesis of VMC. The
therapeutic effect of astragaloside on VMC may be associated with inhibiting 11.-17-mediated inflammatory response.

Key words: viral myocarditis;astragaloside;interleukin-17 ;interleukin-6 ; tumor necrosis factor-alpha

W5 71 PE O LR (viral myocarditis, VMC) J& i 4] 5% 75 5 75
B3 (coxsackievirus B3,CVB3) ZE 1.0 LI 75 51 S 5.0 UL 28 5
PRI AT R KRG A LT A2 R K 3 S e 5
Yi i Rl -7 VMC R AL R EEAER . Qg R-17
(interleukin-17 , 1L-17) J& —Fr g Th17 4 i 53 W (1) T 48 4E 20
HF, 7% F 1L-6 Al R FE A F-o(tumor necrosis factor-a,

111 #8  ASLE M CVB3 24 Nancy #k, i1 & B K%
Jag Fv L B B T A S T O P A S I = AR L, /E Hela 4
JH AT AR AC SR G B0 AR B L R R 5000 2 Sk
#(TCIDyo ) , TCIDs, g 107 A7 T — 70 C vk 4 F » 5230 BT H]
SRR &R 1X10°TCID;, ,

TNF-o =4, B KM RERY . e /058 &3, 1L-17
BT VMC 58 SRt o R m kA& R EDY, S
A DA 24 B B A R A — B R 43 X VMIC A B IR Y
SCRET SR T VMC WL R 58 2 MR . S it A BT 73 3
71 CVB3 & Balb/c /MR . VMC 4488, % 98 6 5
24 PCR. G 4L WEE 1L-17 8 VMC /D BLO ILAL 40 b 1 2
RGO I DL Wb T T 5T, MR R 1L-17 4 VMC
KR /R R R E R R T AR .

1 HM#5F%

1.1 #H

*  EEWE AR R (2010kj40) .

1.1.2 ¥ Balb/c /N 60 H .4 J ik, mE e, 2 Fh, 4 57 5
12~16 g. W F b 3 s L 00 s W A IR ) 4 % T To 4
I JEAA 2000B017(SPF) 6144 7F

1.1.3 25y #EEHEHA G5 :0781-9706) 3L T [H 5K 2}
B A W ) G E BF9E I (NICPBP) , AR T K, I Bh % 71
B2 2 R ) X 5T B L R R TS 06 Mk BE B O 0. 01

0.09 g/L,
1.2 Jiik
1.2.1 ¥ dl BRI & K259 T8 60 H Balb/c /N 4%

PEE R XS (1973 —) L Bl FAL BRI, AR, EZ NS R L LR BT iR .
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REALER 7 205 00 4 4l % RRAH B R 4] AR50 o T U4 DA K
Pl 15 H, X EA/DRAEREES 0.1 mL A
T CVB3 (R # B IR - Hoar 3 A/NEUE B 2 Fh 0.1 mL 9 &%
1X10* TCID;, CVB3 (#9553 M - L5 & VMC, X B 41 Fil 4 7Y
HAFHMYHAIA 0.1 mL R ILTHZPBERESY L &
T AL A R A4 BL 0. 01,0, 09 g/L EEEH 0.1
mLEBBRES 1R, 5 14 d, IF0 57 % 40 R — R 5
KA RAFTEER . 5 15 KRR (BW) J5 Wy B 58 /D B 4 L
O BRGO E BT i (HW) L 358 HW/BW 9K J5 45/ BLG IE 0T 72
05 R ) R W 43— 43 Y 1 L A B AL T HE e
R AR S — R EHE FRAT HER
E—70 CykFZGAT T B RNA (IS ELISA #: ,
1.2.2 HE 4 #E ML HE Qe 78 200 156460
T a3 B /0N B LS B 22 AR A, 2 BRSCHERT 6 ]330 LS A8 (R i
B EIR ) TR 43 RO LED R BEMLE R 5 A S A L L 1T 5
AL BT rf 5 AE 41 AR R T B R BB X 8 T AR R S 0 BT i AR L
8,0 43 F R TG B 24 028 L 1 43 3278 0 LR A8 T BUNF 2500,
2 3D UK A T LR 25 %6 ~50% .3 43 27w /0 LK A2 T AR
KTF 50%~75% .4 3FRm O WRZER KT 75%.

1.2.3 5ascmtE & PCR &M % A 3% [ Invitrogen 42\ 7
A7 B Trizol 3 7 £ B/ BLG LZE 218 RNAL % T 6 Rnase
IR B A3 6 BE T 2 ODoeo /ODaso Y HEAH N 1. 8~2. 0,
B RNA 2 pg, [ Fermentas 24 ] 33 5% 5857 & & & cDNA,
FMRSCHRC7 i i A T A B ARG R A6 A 85 9751,
IL-17 FW814 .5 -GTC AAT GCG GAG GGA AAG-3', Fiif
BI#:5 - CAC GAA GCA GTT TGG GAC-3', 4" = 4y k-
349 bp;B-actin sl W .5 -CCA GCC TTC CTT CTT GGG
TAT-3", Fi#EsI14.5'-TTG GCA TAG AGG TCT TTA CGG-
3P YK E 102 bp, BU 10 pL ¥ FE S #iE 1T PCR &
W 2N 594 C 284 3 min, 94 CARPE 45 .58 ‘CE 4 30
$.72 CHEMH 45 s, M Ik 35 AMIEFF, 72 CHEM 10 min, V4 fi%
LR W] PCR S N ¥y oy Bl i U DNAL ] AACt i
2, LA practin 3K S e & 1L-17 3R

1.2.4 Western blot &l K .0 L2 20 A TR AR 5, = 2=
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ALK IRAL; BRI AL C oI i T 10041 5 D e 1 i T 1004
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15 SR R AR . R BCA R 1 I 3R ) & (Hyclone-
Pierce 22 "D K I 2 F1 7K F-, 50 pg 2 B 5 INFE G2 0 OR & - 1E
10 96 AN 3% 25 1 7 Jod B R -2 P s P A 05 D L K B P e K
BB K E PVDF B, E — P (3£ H Santa Cruz A H) .
Pi. A Bractin H NS B, A ECL ROtk B, 6. B3 . %
oo R I E BRI T HEAE 12 Imager2200 3K
53 B 45 = W By B B IR IL-17 A R A K, IL-
17 & [ 2R KK = 1L-17 B4 6 % B {H/Bractin T 43 6 %
JEAA

1.2.5 ELISA # U  38 a 25 BB ik 3 516 4 (PMSE) .0 1L
HAVE I IR E B0 SR IR T W AR ELISA 3050 & QR I
LAY TRAFD KW L3 B F 1L-6, TNF-a /K, ™ #% $% 1]
UL B AT AR

1.3 Siit2zab 3 R A SPSS13. 0 %t it 8 1 i# 47 58 3 2% 4%
By 2 41 B0 BAT B0 TR 3R O 25 40 B B W 2 R LL R 1 g A
B R ECR T ¢ K, L P<<0. 05 25 A i it i 5L,
2 & 7

2.1 EREHRI/NRIE T RS HW/BW 520 765550 4
[ % B2 TG /N BRAE T BE AT AL AE T %y 46. 67 %6 (7/15) A& 5
BEFHALT- RN 33.33% (5/15) @ HEF WAL TR N
20.00% (3/15); # 77) & T 7 41 36 T 3R 5 45 M 4] [ IR (P <
0.05) AR = T WAL T- R GHEBA B EZRLRIT¥E
X (P>0.05), 55X M4k, BEA 4 HW/BW B] B 3 fin
(P<<0. 0D & KA HL S, & 7 &= T #i4l HW/BW #45%
T2 B AR (P<C0. 05) , SR 1K 7 2t 2 1€ B i) HW/BW JG 2 i
(P>0.05), L% 1,

2.2 w R RO U B AR R R X BR A0 LR
FUU HEF , R UL 3 58 5 4N A IS T A0 LA 3R B8 5 B R 4 B
KA O L4 SR IRFE , J& BT D0 Ak 22 46 JiE 40 A i3 1 5 416 570 = T
20 WL 28 T 5 A TR 2 R N 5 75 790 2 002 TR BE kL R R A
it B b, AR A LA i R T AL 4 A R
S0 IURFERR Ay B3 FEAR (P<T0. 01) 5 T 7 4 T il 28 5 42 1
HHE . ZRILRI %5 X (P>0.05), WE 1.5 1,

0

1 BAOGNFEFHE(X200)

1 FHFETE HW/BW RIFER D LR

15 . BETIR HW/BW SRR (43

[€2)) (g/kg) 24 FFE
payiisE:| 15 0.00 3.3740.41 0.0040.00  0.00=0. 00
FERIZH 8 46.67 6.154:0.96*  3.084-0.57  3.3670. 64
fRETHiZ 10 33.33 5.924:0.87  3.0140.52  3.28+0.59
AR 4 12 20.00° 4.68+0.62"  1.79+0.34> 1.86=+0. 42"

@, P<C0. 01, 5 X R4 b4 50 . P<<0. 05, SR 4 L 5%

2.3 WEKH OGO TL-17 mRNA FRIKB R0 40 % B

P e oA Bon B ARV LA 21 b TL-17 mRNA £k
TR A Xt HR 4 52 T (P<<0. 01); SR 4] L #k, 4 5 5 #
AL H S L 335 KT B B IR (P<C0. 05) 5 {1 7
F 4 IL-17 mRNA Rk K TP 5HERH K. 25 LI %2
Y (P>0.05), WHE 2,

2.4 MEWRXLOM IL-17 EHEEMENM  Western blot
R 2R AR Z TL-17 28 33k K 5O R4 8 3 T (P<<
0.01) s 5 M4 b5, 20t v 77 it 5 16 P AR )5 L 1L-17 B 5
R W B R AR (P<C0. 05) o {H IR 70 42 3 1€ HY vt LG W |8
I (P>>0.05) , L& 3.
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0.8 1 a
0.6 1
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IL-17 mRNAZRIX
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0.2 1
0 -

*RA BRA (GlETHRE SHETREA
4, P<<0. 01, 5% R4 Ho B 0. P<<0. 05, SR Ho i,
& 2 £APNROA IL-17 mRNA Rk L&

T . e S 11-17
GD TEREy G esmmp [-actin

0.8 1

0.6 1

04 1

02 -]
O .

nAa BRA EHETRE SHETREA

IL-17EBRIE

*.P<<0.01, 5% B4t ;0. P<<0. 05, SR 4] ok .
& 3 ZHMROMIL-17 EARIELER

2.5 EEHRILHNLLIL IL-6, TNF-o /K F5m  ELISA
0 45 5 BN AR R0 LZH 2 TL-6 . TNF-o /K F B 2 5 F
X HEZH (P<<0. 01) 5 £ 1 1) 2t 2 56 W b B )5 L TL-6 . TNF-o 7K
- A5 0 21 B B [ AIG (P<<0. 05) (RIS ) 4 %5 28 B g % | R 48
FRICEE I (P>>0.05), ILIE] 4.5,
500 A
400

300 -

200

100 j
0

nA #$RA (GETRA &iETRE

@, P<<0.01, 5%} M40 4 ;. P<<0. 05, SRR 4 b3,
B 4 £ZEINR OB IL-6 7k F b8

16 A1
12 4
]
nllR
:

RA #RE  EHETRE SHETRA
“ P<C0. 01, 5 %} B4 b4 50 . P<<0. 05, S AL L%
E 5 £ZHNR A TNF-o 7K F Eb 3

IL-6 (pg/mL)

TNF-a (pg/mL)

3 a9t it

IL-17 J& Th17 4 53 W i R¢AE P 8 5. B 155 A~ S AL
2 M A T B R 3 X107, N Sl 19~ 23 4> & 3k ik % 4k
AR IE 5 2 AR HIL P @ L F Y o0k 2931, EAFEWFR L H .
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IL-17 J&—Flsim KA §F R AE B 7, ol 35 5 o Mok 40 B 9 &k & AN
BLEN I BRI T A0 A LR 4 40 A L A A L 1 R A0 43
LR R IEA B, W IL-1.1L-6 . IL-8 , TNF-o. — & L & & i 2.5
BaEeEA- 1 AERKEYEF o &8 & AR &SR
s TS R &P . Yuan 25074 8, Th17 400 &% 1 iE
IL-17 /K7 &tk VMC B Ik R . Chang 20 780 HLALER
R R N g ol = B R R N el IR R e e U O
17 1L-17 24k 1L-23 32 35 8 38 i, 5o DL TL-17 38 i 8% oy B
W, AHFREYLIL-17 /£ VMC /NGO LA 2 R 35 B 2 5t
FLIFH S DR E R IEA T . AR R B R EIE
F/NELC UL AL 21 P A TE AR K O 1 TL-17 385K, 24/ B L
CVB3 J&,IL-17 [y Rk wt W& T8, 5 30mk (7 1 — 80, £ 9
Tétfim#_l:{ﬂﬁ}i’ﬁ?%i_’ﬂ’] IL-17 W BE S 5470 ME 45 5

HE 1957 . i CVB3 &Y T 8y TL-17 i £k T g 5 VMC
WJ&E HER R IMI S, H G, W0 1L-17 R K LA S
I R AE I AT BE R 3R IT VMC [ — S W 0 A i (1
LY

W L2y, g 43T A L 2% TR AR
HAEN GERBE AREBAZ IR, HEH e TN
Wb BT OBy R A R RSy . AR
B3 AN R BT S 86 4 VMC gl R 3047 . i HLE 9 45
W BH LML - 0 T 1 A s B0 LA B vR T AR AT R RO AL
ol 5% 2 - M s 7 A2 MR e kL T 2 CVB3 Xy L 41 it 1 2% A
Sy LN A L A 5 R A R AR X
FEG P VMC B LI ADoK 58 4 B B . A 9F 58 H . VMC /N [
HTEAEREPRTHRTE . DRI R HW/BW, & 5F
I ¥ 11 50 LI PE 55 B AR A3 B AIG L TL-17 mRNA FlZE [ £ 15
KT 2 2T A I KR T R A T 0 AR L 4R OR
T VMC B R 36 7 78 L FEHLH AT /8 5 30 ) 11-
17 RKA 3,

S Bl F 1L-6 \ TNF-a i 2357 VMC K4 kKT i
EEEH., BAUF50UE S IL-17 G842 #F 11-6, TNF-o 43 ¥,
Yang S50 6 L 8 e T O TL-17 B 5 e T pAk BHL ST TL-17 19 4E
FA AT LA G sk VMC /N B0 L A5 A2 B 5 F 980 L4l 21
1 IL-6 . TNF-o M FRBKF. T — L HITEEH AT
VMC W HLH  7F % 8 3 ELISA & 7.0 JLAL 4 1L-6 . TNF-«
K IO LA 2L rp TL-6 . TNF-o 7K - 38 3 5 4 )
4, G R E A S L 116, TNF-o 7K ST 450 455 76 2 BY
FEAIG L 42 /8 75 18 B RxE VMC 436 7 7 B T i 55 e m ol 1L-17

G RAE LA K

R LT AR BE R A4S R R 1L-17 78 VMC /N RO LA 21
PR ERIL-I7 WS 5T VMC AR 2. gl
EUT VMC 657 V8 B AT, X Fp /B FA AT RE S5 Homp il IL-17 4+ 5

1) 4 A I B 5% » 1T O 8 16 R AR 9 adE — 25 F R L A FT R .
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