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[XH2iE] RHEFEREAESF, Bahc K, FRFR; FHFEFBIHE SIK;, Aadh; RAK
(# ZE] BH ARXRFRSDETEF B3 RFRSMKGRAKAERN. FiE  Balye D& 50 ALY 5

W(HB10R), TOMNBAMIEARA EH/AAHAE Fagle’ s 325K 0.1 mL, ZMAEEHHFIEHKR AL 30min B, A
AR NI mL EF, & 7d; HEESIE G KA RBAESH 0.1 mL K4 1x 10° TCIDs #7 i 4 B3 5% & 89
Fagle's 325 &, EMIREHR A F Fagle’ s B ARKA 0 min B, ALELE KO0 ImLEF, 27 HFEFTRK. T35
M2 T AAMEZHNHEOmn B, AFXEKFTRHNZ5HH0.07.0.2.0.6 ¢/ (ke*d)0. 1 mL #EFH, £ 7 do ALK
R AR SIAE TR SIS KT A s, L AN AR AR D BB ENREHIROBER S
M 4R 4F A BN B MRNA KPR, R () 5T BHELE, RERCMANBAPAOEFRAR
T, LR TR R FH(3.2340.83, P< 0.01); 5mAEk oML Bas AR FRASHNETHATHALE
REDAWEBH(P<0.01), SIHEARYH R FHE(1.86310.59 kb 3.2310.83, P< 0.01);(2) HmFHSME
B, RAFTRBHNETRACIA LS Ik A pEE. T A R8s . RANLWE IS ) ZH T4
PO PULE 5 e H kit A AL A B (39. 73 18,02 16 9.99 2. 71, P< 0.05) . T A AL A B5(6. 35 22.33 kb 1. 36 0. 87,
P< 0.05) A2 & A4 AL EE(65. 71 £4.93 1k 40. 15 £6.03, P< 0.01) & 77 % B ¥ 5%, 4 —4 48 £4L 4% 3 AL B mRNA
KFEAPBIEEH(0.4320.11 3£ 0.3220.01, P< 0.01) . EHFEFTRAK. PHEFALE, BRAELE - FZAZLES
WULE 42 25 Bk H K it A A A B L 3T B Ak UG AR AL A AR T ) RO R R A B A RUR A ) 4R —4E AR FL AL A AL
B-mRNA 2 A KF3ho A—ZWEXLE, B5BEFRCMETRALBEALATFELP>0.05). &FiE #E
T R 8 T3 Ao UL BACEE & A, H D BATIEF B3 Rt SR BB a9tk 4E A .
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Protective Effect of Astragaloside on Viral Myocarditis in Mice with CVB3
LUO Yong Jiao, LI Shuang Jie , and Liu Hong Ying
( The First Affiliated Hospital f Nanhua University, Hengyang, Hunan 421001, China)
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[ ABSTRACT] Aim To study protective effect and the antr oxidize mechanism of Astragaloside on viral myocarditis in mice
with CVB3. Methods Fifty Bally ¢ mice were randomized into five groups ( n= 10) : nomal control group, given 0. 1 mL of

EMEM by intraperitoneal injection, were teated with saline 0. 1 mL with gavage after 30 minities of injection for 1 week; viral
myocarditis Control group, inoculated intraperitoneally with 0. 1 mL of 1 x 10> TCIDs, CVB3 diluted in Eagle’ s minimal essential
medium ( EMEM) solution were given saline 0. 1 mL with gavage after 30 minities of injection for 1 week; Astragaloside low-dose
intervention group , middle-dose intervention group and highr dose intervention group, inoculated mtraperitoneally with 0. 1 mL of
1% 107 TCIDs, CVB3 diluted in Eagle’ s minimal essential medium (EMEM) were treated with 1%, 3% and 9% astragaloside
[0.07, 0.2 and 0.6 g/ (kg*d) , respectively] 0.1 mL solution after 30 minetes of injection, respectively with gavage for 1 week.
Survival number, score of pathological changes, GSH-PX, CAT, SOD and CuZmrSOD-mRNA of myocardium were detected.
Results
viral myocarditis control group ( P< 0.01).
tis control group, the activity of GSH-PX, CAT, SOD and CuZnSOD -mRNA levels was enhanced and heart function was improved
Conclusion The results showed

The survival number was significantly improved in Balby ¢ mice treated with high dose astragaloside group than that in

Heart function was better in highr dose intervention group than in the viral myocardi-

in group high dose astragaloside group than in viral myocarditis control group ( P< 0.01).
that astragaloside can provide protection against viral myocarditis. ~ This protective effect of astragaloside may be related to the

maintenance of the antioxidant status of the heart in improving myocardial antioxidant enzymes activity .
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B3, CVB3) 0L A B2 va 7 16 FY (3 AR A HL
il MR SE A B . MR AR SR, R B A BRI BT
EATETE . PORESTAM A ShiE R AN A E
fH2E, IOREFE 1R E 2 i o S B, AT R 45 ML AR
H R4, A BRI E Y . Eik, B
TEEESL VMC /N AR LA |, 022 35 88 F /N IR
CVB3 i 21 O LR BT B E A, AR R
o995 25 4 Co L 28 8 B YR I AE F LA

1 #MR5REE

1.1 i)

4 f Balb/c /MR, 4 ¥, M, SPF &, K& 12
~16g, HEERFFHYEI R A FIRE, FEAFT
2 BERFFHY LM FH SPF ZIHE+
1.2 f®E

CVB3,Nancy #, HE EA¥ME+ L ER LA
HWREEOERE L LR R, £ Hela HHF 1
K, EB@E L 3K, LERS K, I Hela 40 f2 0
50% #H 41 R 4 % (50% tissue culture infective dose,
TCIDs) # 10, - 10 CHRE&F, LR A E X 1x10°
TCIDs -

1.3 2549

#H I E R (5 0781-9706) & [E K 25 4y fn £ 4y
FlEAEHRARM, hEEe TR, FETA,
FBBERRRPRETEZTNFRHITRER KE L
A 1.0% .3.0% #1 9. 0% »

1.4 D ERTHAEE

50 2 Balb/c /N, BEHLA K 54, BH 10 R &
BT PR MR R R VR 4T T & % B B Eagle’ s 3 R &
0.1mL, EEBEESFHFEAE30mn 5, UEEH
A0 1mL#EE, 74 mAEECNRTRANRE
HEFREST 0.1 mL H4 1% 10° TCIDsy CVB3 # Ea-
gle’ s 3 3R 4, 78 JE A VE 41 0% & 5 4 & 30 min J5, DA
EELEAKO ImLEE, X7 ERFRE.F BA
& T A 7 HE R vE 4% 2 30 min J&, 2 A L1 0% -
3.0% 1 9. 0% & & ¥ R 45 4 0.07.0.2 1 0.6 ¢
(kg.d)0. 1 mL EE 7do U ELHEITHEEZ.
14dEARLHDRFARE . CHEALS NFH
o, —#HME AT OMAETEEERHE SEEE
e Hy B 4K BE-mRNA ( Cu-Zir SOD mRNA) % 5 B &
B 4% K B ( RT-PCR) & Wl; 7 —# 4 A 10% + 4% F
BEEE ABAE T EREZFRE.

1.5 HREFKRE
BB AZEHRBEEXN1.0ecmXx1.0em*x0.2 cm A

NN ARERAE, TR, FAFAEFL
(HE) 6, X5 T WE QAR E L M, H R 4E Kishir
moto 7\7’52“” ﬁﬁ/\l\ﬂﬂiﬁﬂ:’}{( 3k Mz &%EE) ;F/EMJ\,
BNERKABRS AN E RN, TEE M F X%
20 jE R E ROR O X 38 E AR 5 AN LT B | AR b,
THEET 04, < 25% it 1 2, 25% ~ 50% it 2 4,
50% ~ 75% 1t 3 4+, > 15% It 4 4o
1.6 £HFER

BERANENRAEFHK.
L7 LDARBSEAYENE. AR ERK IS
iy d S SRR

R L AR A 4 B AL g ( total superoxide dismutase,
T-SOD) & At H fk 1$ & 1t 47 B8 ( glutathion peroxidase,
GSH-PX) . it A1t A B ( catalase, CAT) X 7| &: # X2
REMIERARFAFT. ELHERLEZ AN E:
BET-20CESHOAARTE, AEEH KT %
F T, KRR T, KE, ET 1.5 mLEP & F, # &
B, 2 E B A B KRS R 10% AR
A%, 2k, B 10min, BUERS X EFEE &
BHAZ LIBBR 1D ERAK. AN ERE
=Bk EULE(YL) = M ERIE/IFEETR
HE xR EEIRE (L) o
1.7.1 o RS U B kT B AL 4 B & /) ) e

MENEmg EAF, ook Rk

B, R AR R+ GSH K E &K 1 Pmol/L 5 — /B
AR, AR BEE= (T OD H- BE
OD fH)/(#r7E% OD - = H % OD f) x fr & K
(20 Mmol/L) x i B 1 45 (5) <+ R AL B (8] =45 M A7
REHEE.
1.7.2 SR AR A AL ALEEF /) 0 & &
mg AR & G E ImL KK F SOD # | & & 50% bt
B %t BL#9 SOD & 4 — A~ SOD vE A7 4. AR AR
A% % SOD 7& 71 (U/mg) = (A BBk - 2 %
)/ AT ER A H B 50% x R ORI B 4K A7/ B
HE-HAEEEE.
1.7.3 d &AM AEEF AN Fmg AREH
G044 1 Pmol/L 1 H,0, W& 7 —NVE 1 4.
N BB K F CAT 75 /1 (U/mg) = (X AR A
E- WERERKE) x271x1.0 mL =60 s +E ¥ &
~HAFAEE.
1.8 WHEHREAMYERNGERMOAE-SEEE
e v Es R E R

5 il Trizol A5 ( Invit rogen /A 8] 7= ) %/
AL 41K RNA , FK7%#9 RNA % P8 Fermentas 1 3
R & B B AT A K DNA o 4% PCR A7 &( I
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vi trogen /2 E] = ) LEA¥EAT DNA 43, CuZn-SOD
2147 F 7l: 5°- TTC GAG CAG AAG GCA AGC GGT
CAA-3” F1 5 - AAT CCC AAT CAC ACC ACA AGC
CAA-3, ¥ =W KE H39bp; NEEER Bac
tin 3|41 F%]: 5-AGA GGG AAA TCG TGC GTG AC -
3’ #15’- CGA TAG TGA TGA CCT GAC CGT -3’ , ¥~
WK E A 138 bp « PCR KM £ : 94 CHAL
P 2min, #JE96 C50s 62°C30s  70°C50 s #AT
31 MEIR, & J& 72 CHA# 10 min « FHH4T: BL6
WL, R F= 41 78 1. 5% B9 7, B 37 15 08 6 AR b e vk
O T W E B A Labwork 304 #E4T & %
HEFZEMN. MEEWEERNEBHRLR
KE(A)E, FitE ZF B E, 7 mRNA 48 5%f & 3£
€.
1.9 SBitFELE

SR v Ts FT, £t &4 B Kaplar
Meier E 3. ZHHKLRAFTZ0M AR LK
I LSD %A%, B F AR KK a= 0.05, 2F &
#H 1 SPSS10. 0 i it Sk #AT it AL

2 HE R

2.1 FHHENRERH

TEH B v 0 B P4 /N BTG AE T, AR A7
10 R ORI AELF 6 R KHE T FHH /D
AR 6 Ko hAIETMANRAESFT R & kap
lar Meier £ 56K B, & 7 & T W4l /D RIET- 805 O

B 1. SHNMROHFRIRELFRE (HE x 100)
AR

2.4 {AFBSE AR LEENERKE

TR /IS B G UL 20 B 3% 34 %5 s B9 Cur Zir SOD, i
FRYL S, O AT CorZo-SOD F£ik 5 IE & R
M H B R, ZR A REE(P< 0.05) . HE
HERFHE, KA. HEH 0N CorZr
SOD FRIEH Friinse, {65 1E 5 %t B2 Lh i, 730H & %
fiK(P< 0.05) o T3 e A & T WA O LR A
CuZrSOD 5IEFEXT A, ZR LR EMH(P>
0.05; % 1,82,

WL ITHRAE ARG, Z R A B E M (P< 0.05), MK
HFR BT A5 0 L5 6] B s, /N R T =
R EM, foRE K A i 248 & CVB3 i B
PEOILR N R AR SRETHHRI.
2.2 IDARIBELAZ T

HE et R B, 155 X B4/ B0 LA AT 95
PR, RGN R AR, O UL M4 IR B IR BEAE
WA BN R BN 8, DR AR 3.23 &
0.83, ZARFEHREHR T —A)E, K. FHZ
FIRLH O L 28 F2 B 508 AN B 2, 0 LS AR AR 43 4
W 2. 89 0. 83.2. 66 0. 74 5 UL % xF HE 4 L
B, DR ER > Z R TR ZEE(P> 0.05), T
P T PO WUE AR B Bk, OB AR 1.
86 0. 59 5.0MRSTIRAMEL, 2R A EEE(P<
0.01; K1), #&R s n] gz O WUm 3 o Az .
2.3 LA LAFRBSEUYEIE SR ERESE
eEs. IEHSEEMER

1% O L4 2R v T-SOD . GSH-PX .« CAT % /1 %
o, O L 28 X R 200 UL ZH 2 T-SOD S GSH-PX . CAT
EHETZANBALEHE TRE(P< 0.05) . HiE
BT T8 97 0 L T-SOD . GSH-PX . CAT 3 77 ¥ 14
L (HT R UK PR E T4, 5050 RA
bR L EZEMW(P> 0.05), MEEHFREHE
TFHAS LRI BAMREREFREEE(P<
0.05%1).

ARIEH XA, B AOUANIRA, ¢ HEFIEFH4, D APRETFRA, EXN

400bp CuZnSOD
300bp (396bp

200bo

3 -actin
100bp (138bp.

E 2. (OA4E R R BB S L% (L BE mRNA 3RiX 1R
Mark, 2 AIEF SR, 3 AOM R MTRLL, 4 MEFETWA, 5~
FRIETHA, 6 NEFETHH.
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3 ¥Wig

TE 3 O LA BT 72 2 v P AR, B BT I
He 0 N(HEMLYHE TEHRE) CHO(BRRAH
) H,0, %, EIEFHEN AN AFAEFRE Bt

A H B B2 R SRS R S, 40 SOD. GSH-PX Fl
CAT %5, {2 255 B B35 A & BR 0 Bh P17, B
1B A dER Y o Ak E N AN R R B O

* 1. ARR R OO EBENYELE . SRERIEHDE. LB Mm

a4 H T-S0D GSH-PX CAT CuZnSOD-mRNA
I HE 20 68.07 £7.95 43.00 6. 76 7.50 £1. 40 0. 62 £0. 18
L L 98 0t BRZH 40. 15 *6. 03* 9.99 2. 71* 1. 36 *0. 87* 0.21 £0. 05*
LisPill=a R AN 44.8212.71 11.5713.39 182112 0.23 0. 12°
Rl 45.08 £2. 80 12.20£3.43 2.8130.95 0. 48 0. 19*
TR T 65.71 £4.93" 39.73 8. 02" 6.3512.33¢ 0.59 £0. 22¢

a N P<0.05, SIEEXRALE; b A P<0.01, ¢ N P<0.05, HOWLo xR S

NS ESE=NER:E- TR aliE=R AN EE A ML N
A BB AL R R0 G B R 3P 7R), R o i A 5 0 1 T
G JT BA B ORE . MUK R L B B4
I, Fp R AT TR R R AR I FE RGN, PR AR K E
AR B T E . O WLERIM . BLE R, REE AR
5, ATP SR IR IR NS, FFAE A 2 HERA, (R 3%
WA I SR D BY) R ERS AR (O BY) | AL
IRBE A FN TR AR, Fe AR E 2, S MR R
IVBUR e sV SO E AR NS = et 7/ N N K e 2 |
L= AR AR B B 1 ER 2, IR T B S AN A PN O
PRI 2, 51O N4l AL TR W 2L 2 08 R R A
HMUE MR A T L o BRI K IUE E
PR LR B 240 SOD 2tk 1 AR, i o g 5 it
At m . TKE IR E T &, EE BRI,
AT — R

A seig it RN R IES 0.1 mL & 1 x 10°
TCIDs, CVB3 ] Eagle’ s 5 7% 5: il Bt VMC Zh 48,
14 d J5 &b B8 #6000 L BT 440 B8 SOD CAT Al
GSH-PX J5 14 BH 2 T BF, 18 EIRFIFE M 4518, it —
HAFSE T 8L 7E VMC AR ALH o i) EAE R
BE— BRI HT L, VMC B T 80 Bt AL B 5
PESP, X CurZo-SOD F 2[R 4 R I R E A B 2
BRI /E ] BRI, Cu-ZorSOD 76 VMC 35t i 0 L
S HEMER . LR L
Rt — 5.

wRREMEGH 2 —, Z5IUERZ R
W, BA T 2 R EAE B sk, R I A Bk
PIPTAMNTEE . KB et Bk 45 L B AR Y |, 3E
B PR O WA R i i & 2 JF B F 525 SoD
A GSH-PX v, 4500 VLA i S8 AL AN BT S840~ 4,

BELbT i o et A 1 B B, T TR B O 1 7 AR 5
WA R A E B RE D, AT B LR 40 T A
P . A6 B R ROART AU &, K VMC /)
B FH A [R] 7 2 ) 3 B AT TR T - 45 R R
N, AFFE N E R RIS E LA ER, EATE
L4 A2 CAT .SOD A1 GSH-PX F 3 1 389 5, {H A =5 771
BNECTFRESFEEOINA AR EREEE
o 1 H, BEFRTIEITE, DRAEFETE,
IR B B el . B DA 3 S O VMC A B B
fFNHIVE, B 25 SO XM R T
PUEALRR M B DA O

AT I, 6 F VMC 3% B s A AL
73, I R3O LA M S 32 B4 . AT A I PR YR 7
FARALO VR TR T 8 B T B A 5, R
B FH TR I PR %) B2 S it 77 3 R A 3
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