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MR 5 5k

H2E 14K H Sprague-Dawley KO AE, H 0.1% BE ABIEER SRS LEiE, @iE
il 2% /B 3T, AR KK 20% ANEE. 1% AEBEE (200mM ) | HH MEM
Eagles ¥ , Coxsackie B-2 & ( ATCC VR29) 7F Hep-2 i ( J B4 ) FE{k=
Ky FEXRBONEA A Reed B3 509 ARBEF R ™, HRFMK (4g/2ml,
840308 ) FHHEABSEBP /K R Z AN, B EEHREMBELER DY
GEEREFZN

1. LIBRMERMEENE A B K 5 5% 4XxX10°/8ml/ a0 RN AE KK,
S7TCEBISNRIG, B 63, &M 1 ml 100450% HLUKG:E (TCID-50 ) #yCoxs-
ckie B-2 &, ERPA 6, & 1ml KiK. STCHE 1 /ANE, BEHRIERE
HEWSHMBE 1.5/ HENHENRMEREN % K 4, BREPMERRKEEGRE
#8ml, ZEH23IR5KRE, 4 HSHR—HE LHERELRKER (LDH ) & #EH
B (SGOT ) M, —ARKY504 TCID-50 Coxsackie B-2 IWHER O, £ B %
% 5 Rl SGOT, LDH Pla-p BARSEF L E ™ CINT ) Jy Ry 2 fg ik i E ( # General
Diagnostics 25 &5 ) [*Y, SGOT A Gilford Diagnostics 254, 7£ SBA 300 H 545 H71Y
( Corning Co ) #&¥, FMKCREMAMEMF D) XML (CPE ) . CPE RoRJj B
AL,

2, MpBHERME °'Cr (Na¥'CrO, 9.4mc/ml, HHEILFIR-FREDFFEATHE 24 ) 40
FabRic Rz 5 iERIRT . IR 18/ IS, WA RA KRS+ BRAEM 100 4
TCID-50 Coxsackic B-2 % #0,05ml, HM&FLno. 05miA ik, WEFWK 1 AHE,
HENEEGHE - HEAZEALM 0, 15ml NE3MmMgE K ZAEAKK, EMEAMEKEKE
HEX0.2ml /H &4 4 4o

3. TCID-50 FE 4 x10° LLAHBRESE 20~100 4> R A & TCID-50 Coxsackie
B-2 5T 18 N E RS 48 A INEE, ERERE 2~ 5 REA LFER K HMER
(e EERENFEARKRB =10, ERFRRE MR (MEK,, BRARIEIH)
k) TCID-50,

4, FHEERE ARSARCIENNE, BEkRE /NG ERE
W H B N50TCID-50, XEKBEERENERUERHES.

% R

1. LWLES, #3)% K CPE (K1) . TERMMAR2, 38 5 K, W] A ES 3¢
#rh LDH J SGOT {5349 & F Ml i, SR M EME +HRA (p<0.01) . J&
=R, FERYEE 2,3 RLDH EHBX A (p>0,05) , MAEH 5 KinaE+ HKAN
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BT A E kR EENEA ( p<o 05) , ZEBAE E3s~5%K, ﬁ%ﬁﬁﬁiﬁ W B+
# 4 SGOT & Tt iR 4 (p<<0,05) , Eﬁ‘ﬂfﬁléﬁ“ﬁﬁﬂﬂ(pw 05) o BHE
2%, FEAIRE MY C BT, HEl PR, M 63 % 5 XHEMT), CPE g
2+E3+ (EL )  Hp= éﬁﬁ%’n\ﬁt%ﬁﬁdﬂﬂa 199&"«121 se~1oo R/ 55 e ¥
%, X CPE, 3% 8 K, B

2. HfE. ﬁaﬁﬁFﬂ&%&ﬁ,ﬁ§+ﬁﬁﬁﬁ_-Q%Eﬁ?ﬁ%ﬁ%
4, plaSM<0.05%0.01( NE2 ), LakEl, -

3., BYEHHEARRENEEOES, &3 BTREREE 1~ 9 ARNEE,
T )%, SGOT {5 K CPE, Xt NWLBka¥s s ¥ BRI IEM, TERY 12~18/h
wEMﬁ%Mﬁﬁﬁmxfg,mmﬁu~m¢ﬁMﬁ%ﬁﬁ%ﬁ@ﬁm¢w&%%w
BRLHHFVEFERE. 7 KER,

A E¥XBROMANR
20%x2,5% 4% (200% )

B s Coxsackie B;
FRES RAARLI
i

20x2,5% 4% (200X )
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C @Y Coxsackie B,
BT ARG ME ® H
T 5 RMKR LI 4 I
20X 2,5% 4% ( 200% )

B 1004T CIDS0

(A)Un-
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®1, igwaaxn@maw@ Coxsackie B- 2 SF# /5 0MM(LDH,SGOT), A%, RN
WRTCPE)NRPHEN X2SD

Table 1,

Protective effect of Astragalus Membranaceus (AM) on cardiac enzymes (LDH,

SGOT), beating %, and cytopathic effect (CPE) in Coxsackie B-2 virus infe-
eted rat heart cells in culture,

GrouP A: Uninfected

GroupB: AM contrel

GrouPC : Infected, AM—treated GroupC : Infected X +SD
Parameter Group 2d 3d 5d
LDHE (U/L) A 28,5+8,8 25.6% 6,4 29,5+8,8

B 28,3410 26,1%5,3 29,3+5,9
c 33,0%7 26,66 32,4%6,6°°"°
D 45,61+ 8,5 44,5+9,3° 50,6+9,8°
8GOT (U/L) A 30,6+5,3 33,1+6,3°° 35,41+ 4,7°°
B 26,61 4 27,614,3 27,9+ 4,4
C 26,713,3"*° 27.,414,8°"° 30,316.7"°"°
D 38,8+10,7° 49,1+9° 61,2+11,6°
Besting A 100 100 100
B 100 100 100
c 100 100 100
D 36,71 26,6 0 0
CPE A - - -
B - - -
C _ ~ —
j D 1+ 2+ 3+
¢+ Group D vs Group A, B,C P<C0,01
# + Group A vs Group B, C P<0,05
e »» Group C vs Group B P>0,05
¢ «+ « + Group C vs Group A, B P0<,05

$ ‘ experimenty

© 1994-2008 China Academic Journal Electronic Publishing House. All rights reserved.
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#*2, HENBHARLLNAMER Coxsackie B—2RESAMEH, M#H% RCPE X+SD

Table 2, Protective effect of Astragalus Membranaceus (AM) on cytotoxicity, beating

%, and cytopathlc effect (CPE) In coxsackle B-2 virus infected rat heart cells

In culture, X+5SD
Group A: AM control Group B: Infected, AM-treated
Group C: Infected, Group D: Uninlected
[
Tlme after vlrus Group Cytotoxicity (%) l Beatlng £7%) CPE
( [ SN N ="
48k | A ; 0 l 100 }f -
ﬁ B | 7.415,2 ! 100 b
f [ 6,5 100 -
D 11,2+ 14 100 1+
72h A I 100 -
B -0,6+6,5 ‘E 100 -
C -3.1+8,2 | 51,7%2,9 | ~
D 1 36.4+11,6°° 160 2+ -3+
96k ;oA ‘ 0 100 -
, B | 4+5 © 100 -
C | 4+9,5 ; 100 -
D J 43,3 +16,8"° f 6.7+11.6 3+

. as spontamecus isotape release

C vs A, B P<0,01
*** C vs A, B P<0,05
4 experiments

4, HEXMOVABMRLBEZFN TCID-50 . HEMREE 1 /MNE K, M
BENBRICK, GEHENFESEEL.THES, 0g TCID-50), LEKE 0E1.5 (1g
TCID-50) ¥ M BETHENBAE 4) L 5 BT HERRENIS/NRINEE, fEH
BESRK, MERESHAENBEAREC. WEMBEED, FHEME 1 ~18/NMER
BLEWERENE. EMREEAMERMNSNGREEE, SMaErnmz, RNt
TMBisT, 1B7E MEK, 45 FUhRE D120 R .

5. BATHEICE: WARMIFERREE 2 REARERE, KNEMK, FEi
EIH&F B, VWEAANMHIIE RIS, REF4R, ARBHEL, LA

WMEMHRHRE, BESE 6 KX, MaAHRARERIEFIKRETR, G4k k,
AREHTENE, WERAATRE. £RE-ARANREE T 2 REGNENE EA
Wk, MaEfE RS, BEITNBRES, SNEEESE, BEROERS, IRSF4%
PBRETT, BYJEE 6 R, RBQMBRFTR RAERQESE, NERETEDRTE,
RRRRE R, EVEER R, WEBR SN (B RE) .
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E-3 3, MHARONMBMAEYS Coxsackie B-2 WREAAMPRTHEESL S XFNRAY,
SGOT } CPE %%  X+SD

Table 3, Protective Effect of Astragalus Membranaceus (AM) on Rat Beating Heart Cell

Cultures at Intervals From 1 hr to 48 hr After 5 Days’' Challenge, ?i-SD

Group Beat Rate/min Beating % 53607 | CPE
|
i \ 7 V‘;;‘— D 1 O = -
Ualnfected ! .
Control 100 120 100 I 33,8%7.1 -
Infected 0 4 0 61.2+11,6"" 3+
Cantrol 1 -
AM-Control | 100~120 100 26,6£8°%°" -
1 hr 100~120 100 25,4177 -
3 hr 100~120 100 25,1+8,1 -
6 br 100~120 100 26,6£6,9
9 hr 100~120 100 27.9%6,2 -
12 hr 0~120 97.7%3,5 32.6%6.8 -~%
15 br 0~120 94%7 34,0%6,5 t~1+
18 hr 6~120 74,31 26.8 36.6%9.9 t~2+
24 br 0~100 12,9+17,8 40,1%11 1+~3+
48 hr 0 0 43.4%13 2+ ~3+
-18 hr 0 0 53,8+5,6 3+

Uninfected vs group 12 hr, 15 hr, 18 kr P>0,05
Group Infected vs Group Uninfected, Group 1 hr—— 9 hr P<0,0!

Group AM Control vs Group 1 hr—— 9 hr P>0,05,Group AM Control vs
Group Uninfected, Group 12 hr—— 48 hr P<0,01
7 exPeriments

# 4. WX Coxsackie B-2 JHBMKIE

Table 4, Inactive Effect of Astragalus Membranaceus (AM) on Cozxsackie B;virus®

2d 3d 5d

MEK,; Cells
CoxB, CoxB, + AM CoxB, CoxB; +AM CoxB, CoxB, + AM

Cell pallets 5.5%° 1,7 6.4 2.5 5.0 3,0
Supernatants 3.0 - 3.1 0.75 2.4 1,5

* 100TCIDg, ** l1g TCIDs,
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#S. KEMAOCNBREL AT B Coxsackie B-2 HHRISDHRAE | — 48P ETHENH
BHTCIDSOCRK e R i 3 5 K)
Table 5, TCIDs, of cultured rat beating heart cells treated wlth Astragalus Membran-

aceus (AM) at intervals from 18 br Prior to, to 48 hr chellenge (incvbatlon

for 5 days)
20 TCID—50 Deating 50 TCID--50 Reating ' 1% TCiD—50 Beating
Group . ! . / l i [
C N %) C b8 %) c 5 %
| s A\ i ] o
Uninfeeted | - N RS UT S - 100 - - 100
Infected [ 4‘5“'] 2,78 E 60 6.1 2,25 0 6,3 3.5 0
~18 ir 4,25 2.75 60 6,1 2,0 0
1 hr - - 100 1.5 - 100 2.4 1.5 100
3 hr - - 100 3.5 - 100 2,5 1.63 100
6 hr - - 100 3.5 - 100 3.3 1.75 100
9 hr - - 100 3.5 - 100 4,25 1.75 100
12 hr - - 100 3.75 - 100 4,1 2.4 100
15 hr - - 100 3.75 0,25 85 3.75 2.4 90
18 hr .- - 100 4,25 0.5 90 4,4 2.5 5
24 hr 1,25 ~ 100 4,25 0,75 5 5.0 3.25 0
48 hr 1.5 1,5 90 4,75 1.5 0 5.6 3.25 0
Cell Pellets ** Supernatauts
g TCID—50

o

FERE SRR A 2.0 LA fa R B¢ Coxsackie B-2 jRaEAI18/MNY IR AT 16,5 DA
FAABETREERBIRERRFOIABEIER, EENE18~24/ 4T, W
RPERRE 4, TEE N R A T MERFER . 7E/NBUERG: Coxsackie B-3 58
JG s ABTEEFIATIZ~ 48/ NI R B FlE 24 /NI RS PO E 13070 Poly T:COF R RBAEFD
XK LA BAFERTY, WERSRIEE 48 MRS TUERFEMN. &
NERBRUEREFEMBE TR, RERFPOMAEGZHEREOREF, 5 LRSS
REAH; MEREERFANLSTHRENDGTHEIPER, -85 LRFgHEM,
BERRFEMBERAR N LRPAEREGHIA—, L SMARRKE NERRERE —T X
R BEZRTORPOEKENT 1,584 X 10° Wi, WEREBEMFEES 1 /DREAT,&;
PERABRES, HEBAT 1.65./4X10° Mf, NRPEMS 1,584 X 10° 4 41
e MR, 4 <10 M1 0 &, BHVBHRFER, ERERAZZR, W
FEMEI AR RS R E D). FIREDVE S MR R £ T 18 Rk
MR ERRHERS, —BERFRPERTRE, WEEKESHSHHBERE, &
KRR LN E B, X Coxsackie B-2 B REWBRATRERRIER, 27— &
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WEEOIRRRE, BAARARNER, XHEHHENERER. Woodruff!!
BRHPEFRTBOIBIER, WERAPRNTAREER BN BRERER. £30K
GR PR B RAE N AR A] LA O L R gt Coxsackie B-2 w3 IER 17 1E T {21
FaTF e-FHFY, HAMTHERELR. MR, MERKERT, fHEER
FHEFESNRER, AHHREYY, W EaBREE RS R RS B
M BIED GEUS, BB NK A, ATBRRELIARNREERRK, AT
RV BIEFHL, ANAPEEANAR, BARHEDHELES, ZRALIEET
5e, WHIEKE BiE, NIRRT, A bdE—2b Milin iR M B I 70 3 RO Bt Lo LR B9

BB R A S E
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EFFECT OF ASTRAGALUS MEMBRANACEUS ( AM)
ON COXSACKIE B-2 VIRUS INFECTED RAT
BEATING HEART CELLS IN CULTUREZ

Yang Ying-znen

( Shangha: Institute of Cardicvascnlar Diseases, Zhong-shan Hospital, Shanghai

Medical (Iniversity, Shanghai)

Jun Zu-xun,

( Shanghai Institute of Biochemistry, Chinese Academy of Sciences, Shanghai)

The protective effect of Astragalus Membranaceus(AM) on Coxsackie B-2 virus
infected newborn rat heart cell cultures was observed, The cardiac enzymes-lactic
acid dehydrogenase (LDH) and glutamic oxaloacetic transaminase ( SGOT ) in
infected group were much higher than in those groups of uninfected, AM control,
and AM treated 1 hr after inoculation with 100 TCID50 Coxsackie B-2 virus
for 2—5 days (p<C0,01), The beating percentage began io decrease in infected
group at the 2nd day and no beating was shown 3-—5 days after virus challenge,
Meanwhile the CPE appeared rapidly from 1+ —3+ at the same interval In contrast,
the beating was 100% and no CPE was shown in the other 3 groups throughout,
The cytotoxicity of %'Cr-labbeled heart cells treated with AM 1 hr afier virus
challenge was lower than that of infected cultures at 72 hr (p<C0.05) and 96 hr
(p<0,01) after infection, A significant protective effect was provided when
AM was treated among 1—9 hr after virus inoculation, The proiection was inco-
mplete if AM was treated 12—18 hr after infection, and no protection was seen
if treated with AM 18 hr before or 24—48 hr after virus challenge, Virus titers dete-
cted in the cultures treated with AM 1 hr after infection were much lower than that
in the infected cultures—either in cells or in supernatants through 2—5 days, In
addition, the virus titer was similar between infected and infected-AM treated
cultures in case AM was treated 18 hr before virus inoculation, The ultras-
tructural alterations of the myocardial cells including mitochondria, intercu
lated discs and myofibers also showed nice protectivé effect in infected-AM treated
group through 2—5 days after virus challenge, These results could provide the

" favourable factors for acute, Coxsackievirus myocarditis prophylaxis and therapy,



