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[(FZE] B W8T T 0 W 40 43 BURT B 4 75 5 A16 (coxsackievirus A16, CoxA16 ) Flfiz i %% 7 71 (enterovirus 71,
EVT) SR8 TGP o 708 BB MEE TSN 1 ~ 19 52043 (RNDT ~ 19) X =l P 4% B 40 B ( Vero) BYBE 1, BT ~F 4 b 35 Wk 2
(TCyo) 5 #E— 25 F) 9 3 B YL (9 Vero i M 455 Y AF 5% 45 20 43 A9 B0WG 22 16 M ML 80 3¢ R0 SR 50 1% 0 B0l U 2 i &
(TCID,, ) CoxA16 Fl EV71 552 7 B Gy Vero 4 (1 J3AN/FL) , A3 7 4 SHB 4 43 (15. 625 ~ 500 mg- L") 425 3 d J& , B 5E90
CoxA16 FI EVT1 J#ETE T (n=3) o TEPE 4> (B EMREE) 4525 8 h J5 , M DR i dk & . 45 3R - 0G5 T 1R ST A 41 43 19 Vero 4l
HPE,TC M > 1 000 mg-L™" 5 221 mg- L™ K& U 85 06 M X BEROC R BF5E % 1, RDNT £ RDN18 BLA7 2 B4t CoxAl6 i
P, BOR WO FE (ECy,) 43310 460,92 mg-L™" A7 A8 40 (TL) 43531 1. 44,2. 40 ; RDN6 il RDN17 HAT B4 (9 BT EVT1 3%
EC,, 434 395,378 mg-L ™", TI 4051 24 2.22,1. 10 ;75 8 8 &k WF 55 2 WA, RDNT 2 5 35 FE A% Vero 41 il +f CoxAl6 JG 4k it (P <
0.01) ,RDN6 ,RDN17 % i 2 # P A% Vero 4l it EV71 5 FE 44k (P <0.01) , 7 RDNI8 WV A FRiE M, &k T RETFT
AR AL 4 4T CoxAL6 Fl EVT1 %% 8¢ 7 .
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[ Abstract ] Objective; To study the antiviral effects of components from Reduning injection against
coxsachievirus A16 (CoxA16) and enterovirus 71 (EV71) in vitro. Method: African green monkey cell ( Vero
cells) , infected with 50 times 50% tissue cuture infective dose (TCID,,) CoxAl16 and EV71, were treated with
components (15.625-500 mg -L."") for 3 days (n =3), median toxic concentration (TC,,) values were clarified.
The antiviral activity of components against CoxA16 and EV71 was assessed. Viral load was detected after active
components application with optium concentration for 8 h. Result: Firstly, the toxic effects ( TC,,) of the
components (RDNI-19) on Vero cells were investigated, which was from more than 1 000 to 221 mg - L',
Furthermore, the antivirus and dose-response relationship studies of components showed that RDN7 and RDNI18
revealed antiviral activity against CoxA16 with concentration for 50% of maximum effect (EC,,) 460, 92 mg -L -
therapeutic index (TI) 1.44, 2.40. Meanwhile, RDN6 and RDN17 revealed antiviral activity against EV71 with
EC,, 395, 378 mg -L7', T12.22, 1.10. Finally, investigation on viral load indicated that RDN7 reduced CoxA16
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copies very significantly in Vero cell (P <0.01). And RDN6, RDN 17 depressed EV71 copies very obviously in
Vero cells (P <0.01). However, RDNI18 failed to change CoxA16 and EV71 load clearly. Conclusion: The

exogenous antiviral activity of components from Reduning injection against CoxA16 and EV71 could be clarified.
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WF2~3 % JLE" . HAEIRAA 20 AR, L]
a7 A16 ( coxsackievirus A16, CoxAl6) Fl i il
%52 71 (enterovirus 71, EV71) 3 ULt o B L AR e
J B AR T A0 G JBOR vt B9 92 A5 RE AR 2D B0 B
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SR AL Rl R R W A T
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AN Dy — 5T, 25 20 53 WF 9T R AR P 2 0 5T
S 2 — 1 P 2 A S B 5 R K 41 43 R
ot 22 T Tt 1) 0 ) A D R T BRGEE T U S VR BT I
AT LR BF g R O AL A BT
AU TG I L A BT WA R 2 20 B e A L
P, AS B 58 2% % 1 JA3E 77 T4 23 9t CoxALL6
FEVTL &M
1
L1 MR bk AR YN R A A (Vero)
WAL AR 130 ~ 145 Y0 40 i T 55 36 ; CoxA 16 i 5
TS10/08 #k ( JX068829 ); EV71 J5 # BJ09/07 %k
(JQ319054. 1) , ph =g 2 2 B}~ Bt 0 2E W U A7 s B
FEH E Ay RAE ST 5L N . 2 BRSOk [ 16 ] 75 2 I E
o 21 B 2 97 L ) £ (TCID, ) |l AT Al M199
R - B B & 500 TCID,, .

L2 30 M199 Hi3R 3k (36 [H Hyclone 24 H 41t
NZC1116) , Jia 4= L35 (FBS) FI 0. 25 % Jifé i ¥ W ( 36
[# Gibco a5 43 5 F 1376154 ,1535318) ,MTS
200 i 446 4 o A D35 0 (S [ Promega A W] L it
00000657694 ) , & RNA 2 B it 7 & TRIzol ( 3£ [H
Invitrogen 23 &) , 4lt 5 14105) , 2 5 51 5] & Prime
Seript™ [ /R ¥ TR (K ) AR A A, # S
AK2401 ], CoxA16 f EVT1 J5 B 4% & K I 3L ) &
(FWZ AR RO ARA A, #5 N
H20140301-3) ,

1.3 Y% CKX41 AU & B {4 ( H A Olympus
/N1 ), Forma Steri-Cycle 371 # CO, #5546 (£ H
Thermo Scientific 2\ 7] ) , Spectra Max M2° %l [ifg ¥ {3
( £ [ Molecular Devices 2~ ) , A ¥ & 446 (_EHE

Reduning injection; components; coxsachievirus A16; enterovirus 71; African green

L EARA AR .
2 Hik
2.1 AETFEHEASHE SRR,
0L 20 g $AFE T VE SRR T ,40 mL 50% H [ 75 %
fift, B B AE . Fuji C g (0354 (50 mm x 250
mm,5 pum) ;¥ K 210,230,250,280 nm #;5% ~
100% £ Ji5-0. 5% W IR /K 5 W A% B2 Y JBt 5 U 2 30 mLL-
min ', 1 min B IF LG IR 4 min/ %, S 2500 2 & (4h
KRB, ¥ R T J5 45 19 4~ 41 43 (RDN 1-
19) , 2K 4 4 ¥ iR &
2.2 HoremMEEETE JEEE N AL Vero 4H L, 4 40
M % 1 x 10°/mL, 100 wL/fL 3 Fh F 96 FLAR,
CO, A BEE 2 h J5 5 13, A 200 pl 724
Bi R 2 (259N 1000 mg- L7 2 565 BE AR BE 7 4
FREE,2.5% FBS) X BRAH , Ap 2l 3 DAL, B 5F 72
h J& MTS 3 5] 5 00 2 40 3% 7,490 nm A6 WY ' &
Ao HMEAEIE R = Ay pu/Agmn X 100% 3155473
XF Vero 4 fifg (4 2 B PRV B2 (TC,) o
2.3 HSPURTEFGE  AMRFAR R E kS 2.2
A, i A 100 pL CoxAl6 & EV71 %5 & & W (50
TCID,, ) , F-HIA 100 L 75 24 5% 35 5 (TCy, > 500 mg-
L~ 4 4y 2 vk R 500 mg-L ™", TC,, <500 mg-L~"
(20 43 28 T By 250 mg- L") KRG FRIK R G — N
200 pL(2.5% FBS) 3 X} MAL R AL AL, B4 3 &
flo CO, BEFRA hHE 3% 72 h J5 I 40 M 7
2.4 IEPEHSMEMOCR B L My AR E
M 500 mg- L~ FFbE 2 £ 86 BE G B 5 AN IR Rk, I
RITES 2.3 [\, WEEMHIR = (Agpm — Apnn )/
(A%J,uﬁzﬂ - Aif,wzﬂ) x 100% e ) %%Uﬁ“;@r%?ﬁﬁﬁtﬁ
BE (2 5 KON R BE (ECyy ) XIRYTHE R (TI) , TI =
TC,,/ECy, .
2.5 JREEEMI WEEEIH L Vero 4H L, H B 40
Mi# % 2 x 10°/mL, 1 mL/FL#F F 6 FL4%, CO,
KA TIEE 2 h 53 LW, R R 45 25 07 1k
52. 3,5 1EFR N4 mL, 8 h JFHEUE RNA, 2
e SRR 1 B R, LU 1 g RNA A 35 4% DL
A E I
2.6 it abd EdE R I SPSS 19. 0 # Ak,
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PLx s w41 1) B0 b 3 ok B I R O 25 40 i
P <0.05 A Gt E L,

3 £#R

3.1 XF Vero M WIS EAE & 4H 4 %F Vero 41
FE T P A S O R 20 A7 3 SR B 4 24
WM PR B REAR, £ 1 R TG T &
ZH 43 %F Vero 40 fY TC,,, Hrh ,RDN 1-8 2 RDN 13
TCy, >500 mg-L ™" HiAY 4% 4H 43 TCy, <500 mg- 17",
Hdr RDN 11,12,15,18 5 HAth 21 5 4 tb TC, AR
( <300 mg-L™") , %} Vero 40l il 85 P A, A5 B
B 17 25 2053 A0 LB 1, N B B F 9T R VR B 1Y) B B
PR TR

3.2 Ji CoxAl6 Fl EVT1 &G tE A F T W
Y1433 2 ol B T B0 A0 A AR LA R R AR B 1 4
Ml VER . Hrp ,RDN 7,17,18 # i 3 3 ] CoxAl6
I 5 B0 AN L AR 40 A TG R A AR 4 R
(P <0.05,P<0.01);RDN 6,17, 18 24140 i

®2 HABETEHRASWNFEBRREMFFERENZM(2£5,0=3)

®1 AETIHFRAS Vero BIH TC;,
Table 1 TC;, of components from Reduning injection on Vero cells
TCso TCsy
4oy Eig
/mg-L~! /mg-L~!

RDN1 >1 000 RDNI11 293
RDN2 >1 000 RDNI12 237
RDN3 956 RDNI13 >1 000
RDN4 973 RDN14 472
RDNS 690 RDNI5 276
RDN6 876 RDNI16 300
RDN7 662 RDN17 416
RDNS 540 RDNI8 221
RDN9 366 RDNI19 333
RDN10 403

F UL EAR EVTL i B -5 209 240 M A2, 4H B A7 6 2R
BRI o P (P <0.01) . W2,

Table 2 Effects of components from Reduning injection on cell survival rate infected by virus (x £s,n=3)

A MLAF I/ % 0L AT 5 R %
205 215
CoxAl6 EV71 CoxA16 EV71

Xif 100. 00 +3.24 100. 00 +1. 46 RDN10 46.72 +3.18% 35.52 £2.41%
H TR 31.52 £3.15" 29.30 +3. 11V RDN11 46.51 £3.16% 42.31 £2.88%
RDNI 39.26 2. 67 48.67 £3.31% RDN13 44,32 £3.01% 41.11 £2.80%
RDN2 49.12 +3.34% 44,57 £3.03% RDN14 46.31 £3.15% 47.90 £3.26%
RDN3 49.05 +3.34% 46.34 £3.15% RDN13 50.15 £3.41% 40.33 £2.74%
RDN4 51.38 £3.49% 44.36 =3.02% RDN15 20.89 +1.42% 45.35 +3.09%
RDN5 46.38 +3.15% 42.10 2. 86% RDN16 45.28 +3.08% 43.58 +2.97%
RDN6 44.53 +3.03% 68. 40 4. 65 RDN17 57.82 £3.93% 63.31 £4.30%
RDN7 66.51 £4.52% 46.41 £3. 16" RDN18 60.21 £4.09% 51.79 £3.52%
RDNS 51.11 £3.48% 42.74 £2.91% RDN19 48.57 +3.30% 44.29 £3.01%
RDN9 46.04 +3.13% 37.15 £2.53%

T S B Y P < 0. 015 G EERAL AR P <0.05,% P <0.01,

3.3 EVEASMEROCHR R 3 PR, YUK R
P25 RDN6,7, 17,18 19 3% P 2 BT b (% & 250 0¢
%, 7E RDN7 1 CoxAl6 5 B L4 & RDN6 #ii EV71
B B AR R B A, A ML AF I SR BE 45 24 o VR
A B, 500 mg- L™ Ry fe AR MR EC, 43 51k 460,
395 mg- L', TI 4% % K 1.44,2.22, 7F RDNI18 #i
CoxA16 i B AF 58 1, 125 mg+ L' Sk fie A o o vk
EC,, 4 92 mg-L ™" TI 34 2.40, 7 RDN17 $i EV71 %5
BT 1,250 mg- L~y fi AR o B VR L EC,, Ol 378
mg-L™",TL Ry 1. 10, bR B 5 o 45 21 5 4 43 fie ek
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3.4 JEPELL 4% CoxAl6 Fl EVTL %% 5 4% & 19 5%
e AN 4 PO, I PR 3 e A% A ) AR EE b I 1R %
e oqn i rp s 5 2. P, 500 mg- L' RDNT #
I 3 b A CoxA16 %5 F5 2k i (P <0.01) , i RDN18
Xf CoxA16 5 7 28 2 W & A5 i 3 5% ), % W] RDNI18
Bo 5 AE 1 T e 5 R IO 7 48 TC 6. WA, 500
mg-L " RDN6 1250 mg-L ™" RDN17 % i 3% Hb [ A%
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Table 3 Inhibition rate of active components from Reduning injection under different concentrations against virus (x +s,n=3)
Jo Ak R CoxAL6 Ml %/ % EV71 i %/ %
/mg-L7! RDN7 RDN17 RDN18 RDN6 RDN17 RDN18
15.6 19.67 £1.32 0.65 £0.94 2.68 £1.18 6.15+1.75 3.86 +1.53 2.48 £1.17
31.3 21.91 £1.47 1.21 £0. 81 1.52 £2.10 14.49 £2.97 7.74 £1.25 4.28 £2.29
62.5 26.62 £1.65 9.98 £0. 67 21.07 £2.41 15.87 £1.39 12.01 £2. 80 7.66 £2.51
125 32.61 £2.18 15.30 +1.03 57.54 £3.52 25.73 £1.72 28.92 +1.27 8.82+1.59
250 51.16 £3.43 38.42 £2.57 41.91 £3.48 37.94 £2.54 48.07 £3.22 31.80 £2.13
500 59.91 £3.81 31.27 £2. 10 24.78 £3. 67 55.30 £3.71 22.89 £1.40 25.13 £1.68

EV71 i 80 (P <0.01) o B2, AHF5E P il 12

3 %8 s i 48 A YRR AR AR A BT 22 57

x4 AETEHRFTHAS I CoxAlé f1 EVTL fmHE 8 M2
(xxs,n=6)

Table 4 Effects of active components from Reduning injection on

CoxA16 and EV71 copies (x +s,n=6)

W e e A TR
i /mg-L"~! CoxA16 EV71
POl - - -
H - 53 756 + 135 18 325 = 152
RDN6 500 - 6 = 1Y
RDN7 500 20 + 1" -
RDN17 250 - 116 + 18"
RDNI8 125 44 143 + 140 -
T SR i P <0.01,
4 iWip
BT A Ay B 2500 K, 2 BAR R 2 B S A R
(A RO 2z — 1 A AR T R R 4 4 T R

I éﬁﬁﬁ%*’i»ﬁﬂﬁﬂﬁﬁﬁmﬁxﬁzi&o P2z At
T IEE T I G A 43 ke I R B A 48 IR I 1Y
ﬁﬂ%ﬂﬂfﬁﬁ,@‘fxﬁaé?ﬁh%imﬁaéﬁ%ﬁL;%éﬁ
il £ FL2H 43 B R I A e A /0 D 5 TRD s, 4 AT A BF 5
R AT T IR AR 05 B ) CoxAl6 H5
A5 S TE BL IR 1 AR A

5, AT R B T T R O Y A 22
SR, RDN 1-8,13 TC,, > 500 mg- L', fii RDN
11,12,15,18 TC,, <300 mg-L ™", BIff 45404 TC,, ,
R a2y RO M B E T AR . R, A 5T 4 Ay
Bt CoxA16 F1 EVT1 95 5 06 VE AT T % ¢, & 407
PR ENEA AR, Had,RDN17,18 Xf CoxAl6
HEVTL 5 8 4 B A 5 09 30 ) 1% 4 5 W B, RDN 7
%t CoxAl16 %55 2 L &2 RDN6 Xf EV71 %5 2t B A &%
E5 M HIE M. RDN 7,18 4 CoxAl16 H5 8 ECy, 4>

Wk 460,92 mg-L~" TI 4334 1.44,2. 40 ;RDN 6,
17 47 EV71 %58 EC,, %3 31Kk 395,378 mg-L ™", TI 4%
WA 2.22,1.10, %22 RDN 6,7,17,18 B F &
LY 25 195 PR 4 43, B E— 20 I B e 1 ) o
BB SE A o ), ASBF ST BRI T 3 1 2 49 % 9
BRI FEAR/ER . Hob  RDN7 XF CoxA16 J5 # %%
i, LA RDN6,17 X EV71 9 8¢ 48 &= E A % 55 1
FEARAEHT, T RDN18 X} CoxA16 4 5 4% 2 W] & A W]
I VR T 2 WIS R 4 43 00 e e EE AL R AT RE
NG {ﬁJﬁn FLER B 1 E 1 T AT
PoF-o " AR AN EVTL G B G X
CoxA 16 ‘ﬂ] EVT1 55 2 Wk B AT B 0 K S AE
M e ER R A L R g R R 0 X 7
SR WY AR . B, 4 4 Ay BRI 4T
s 1 HIL A T ZEIR AR .

AW B T AAEE TR A 4 P CoxAl6 I
EVT1 580G PE , 91 20 8R 1T 1T 1 1 41 53 % 9 25 48 i
MIREARVE R . SRT0, T AR A 5 IR G, 0
Kﬁ%%aﬁﬁ%%ﬁﬁ%ﬁx uﬁ%%ﬁﬁ#iﬁlﬂ@‘{ﬁﬁ%

G355 PN, DT W B B0 BE SRR AL . A
ZIKE}F&MJ% “T”{Iﬁj‘{&hfpﬁﬂ%ﬁﬁﬁf%nmﬁﬂﬁﬁﬁ
BEAE T LA, W R 2H A b 2 1 TF R SR A TR
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