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Research on antiviral constituents in Re-Du-Ning Injection (I)
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Abstract: Objective To study the antiviral constituents from the active fraction of Re-Du-Ning (RDN) Injection. Methods In this
study, the active fraction of RDN Injection was screened by the mice model loaded with restraint stress infected with influenza virus.
The investigation on this fraction led to the isolation and identification of compounds through various chromatographic techniques and
spectroscopic methods. In addition, the in vitro activity on influenza virus A (A/PR/8/34 HIN1) of the flavonoids was evaluated in
vitro by the method for the detection of anti-influenza virus neuraminidase activity. Results Through the macroporous adsorption
resin, 95% ethanol eluate of RDN Injection was proved to be the antivirus active fraction of RDN Injection. Twenty compounds were
obtained and characterized as syringic acid (1), ferulic acid (2), benzoic acid (3), caffeic acid (4), p-hydroxy benzaldehyde (5), vanillin
(6), 4-hydroxy-3-methoxy styrene acrylic acid (7), trans-p-hydroxy cinnamic acid (8), frans-o-hydroxy cinnamic acid (9),
trans-cinnamic acid (10), 7-hydroxy-6-methoxy coumarin (11), 7-hydroxy-6, 8-dimethoxy coumarin (12), coumarin (13), 3-hydroxy-1,
2-bis (4-hydroxy-3-methoxyphenyl)-1-propanone (14), isorhamnetin (15), quercetin (16), luteolin (17), rutin (18), hyperoside (19), and
luteolin-7-O-B-D-glucoside (20). Among them, luteolin exhibited the antivirus activity against Flu A virus. Conclusion All the
isolated compounds are reported from RDN Injection for the first time, and luteolin exhibits the most potential activity against HIN1.
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REHEAT TGP, B RALPI B IR 95% L
It S Ay R T SRR B AL . AT ST
WEIER F R A R T T R G A AT
MBS R T 20 MG, s %Eh T HIR
(syringic acid, 1) FIZ[R (ferulic acid, 2). ZH
1% (benzoic acid, 3). WM (caffeic acid, 4).
XFEFEK [ (p-hydroxy benzaldehyde, 5). i
[ (vanillin, 6). 4-F25E-3- A FE 2R A R (4-hydroxy-
3-methoxy styrene acrylic acid, 7)+ J& X FEFEEE R
& (trans-p-hydroxy cinnamic acid, 8). J X 4RFEHE
FEJZ R (trans-o-hydroxy cinnamic acid, 9). [
WIS (trans-cinnamic acid, 10). 7-F23L-6-H 4 FE-
# 5. % (7-hydroxy-6-methoxy coumarin, 11). 7-#%
-6, 8- HAHKF-F % (7-hydroxy-6, 8-dimethoxy
coumarin, 12). &= % (coumarin, 13). 3-F£3E-1,
2-X (4-FRBE-3- WA BE A IE)-1- Al [3-hydroxy-1,
2-bis (4-hydroxy-3-methoxyphenyl)-1-propanone, 14].
SR (isorhamnetin, 15). Ml ¥ 2 (quercetin,
16). AJEHZ (luteolin, 17). /] (rutin, 18).
G2 Bk (hyperoside, 19). ARBREEZE-7-0-p-D-flt
I 48 25 8% (luteolin-7-O-B-D-glucoside, 20). Ft
AUAEWEI A E RTS8 2], )
53 B A RN I RS WA T AR St T B 7
(A/PR/8/34 HIND) AEHIWIFT, 450 o AR B R 200
PIBR #5 1) ECso fH/N T 50 umol/L, #EFFREL (SD
HRT 10, HARSRIAESMTH B0 25 5 1
1 X5

Brucker AVANCE400 7Y A% i 3 ¥R A (g 1
Brucker /A7), Finnigan LCQ Advantage MAX Jiiii%
{% (3£ Thermo Fisher Scientific A#]), Waters
Snapt G2 mass spectrometer =7 HER AN (3£
Waters A ] ), Shimadzu 73 M7 =GB AH (A% (HA
Shimadzu A7), Shimadzu LC-6AD 7%, 4Nl
#%), Shimadzu il % 2 = BORAH (4 3% (A Shimadzu
AT SN ERGEAR ISR Cis 4 (250 mm X
HAD, il
T B A% K R Chg #E(250 mm X 20 mm, 5 pm,
Nacalai Tesque Inc., HAN) . #ZHEAR GFasy I

4.6 mm, 5 um, Nacalai Tesque Inc.,

R G RIEVE4L T ), HP-20 K LW e
(Mitsubishi-Chemical, H A, [z 41 ODS 3£} (Merck
/3] ), Sephadex LH-20 3} ( Amersham Biosciences
AH]), Toyo-pearl HW-40 %} (Toyo Soda MFG).
WEE TS LIRS 2D A A TR A = A7,
#t5 100906).
2 RERS5HE

EE TSRS R A 840 g, T F /K S il
JE 48 HP-20 K AL FHAE (0, L mE-/KARBEDEE, 15
FIKPEBE AL RDN-1 (410 g), 30% L BEVE AT
RDN-2 (318 g), 95% L LU AL RDN-3 (84 ).
0 95% LB A7 RDN-3 (65 g) HEATHERA: (T
Wy B, AU RERA FE RIS B Fr. 1~9 2L 9 ANt
55 Fr. 1 2234 ODS W R EAE Aoy &, RE- /KB
BB, 70% H BE-7K BENGEE 7048 Sephadex LH-20
CEI-FEE 10 D MEAIES e, 4t HPLC i+
(65% ), #3815 3 (17.4mg). 5 (8.9 mg).
6 (7.5mg). 10 (7.8 mg) F1 14 (43 mg), 50%H
Fi- /K YEE 4> 2 Sephadex LH-20 FE (064> B (5K
f5-FEE, 1:1) W&t HPLC #14 (30%Z M),
AEMEY 1 (15.8 mg). 2 (8.9mg). 7 (6.7 mg).
11 (8.9 mg). 12 (9.3 mg) M 13 (2.5mg). Fr.2 &
it ODS " ICH A (a3l 3 B, FHRE- /KR FE DR, 40%
H - /K M 50 43 4 Sephadex LH-20C FE-7K 10 1)
FE(OIE5> 3, HPLC #14% (20% M) 3581454 8
(9.5mg) M9 (8.8 mg). Fr. 4 £it ODS HHIK At
o 2, - 7K BE BRI, 70% FR - 7K B 3t 356 43
2 HPLC 4 (45%F KD, HRELEYW 15 (3.7
mg). 16 (5.1 mg) F117 (25.4 mg), 40% FEE-7K
Vel #4724 Sephadex LH-20 AF {043 B9, 50%
Fit 7K S5 BEVE 1S 21 3 N4 Fr. a~c, Fr. a B45 5
HEMLEY) 20 (70 mg), Fr. b UEli#E4> 4 HPLC
il (45% MR-/, 193G 18 (4.7 mg)
F119 (5.3 mg). Fr. 6 £ ODS F & R A ik,
FH - 7K B M, 50% PR IBE- 7K 3 i 35 73 242 HPLC
il (45%HEE-KD, 1FEMAY 4 (10.7 mg).
3 LT

WEw 1. AEERIRES S (TR, ESI-MS m/z:
199 [M+H]", 221 [M+Na]", 197 [M—H]", #X}4>
TN 198. "H-NMR (400 MHz, CD;0D) 6: 7.32
(2H, s, H-2, 6), 3.87 (6H, s, H-3, 5-OCH;); "*C-NMR
(100 MHz, CD;0D) 6: 170.0 (COOH), 148.8 (C-3, 5),
141.7 (C-4), 121.9 (C-1), 108.3 (C-2, 6), 56.7 (C-3,
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5-OCH3). DA F#i 5 scikaps — 80, Moseth s
W1 hNTHER.

a2 HERA, ESI-MS m/z 217 [M+
Na]*, 193 [M—H], HDHFHREN 194, 4ifr
'"H-NMR F1 "C-NMR %4565 73 734 CoH 004,
AHFIE N 6. "H-NMR (400 MHz, CD;0D) 6: 7.58
(1H, d, J = 15.9 Hz, H-7), 7.16 (1H, d, J = 1.9 Hz,
H-2), 7.08 (1H, dd, J = 1.9, 8.2 Hz, H-6), 6.80 (1H, d,
J =82 Hz, H-5), 6.30 (1H, d, J = 15.9 Hz, H-8), 3.88
(3H, s, 3-OCH3); "*C-NMR (100 MHz, CD;OD) §:
171.1 (C-9-COOH), 146.8 (C-7), 150.5 (C-4), 149.4
(C-3), 127.8 (C-1), 124.0 (C-8), 116.5 (C-6), 116.1
(C-5), 111.7 (c 2), 56.4 (C-3-OCH;). L LEE5 ¢
Rk IE Y, A 2 TR .

WEY) 3: %@%ﬂj‘(éﬁ i (), ESI-MS m/z: 121
[M—H]", X4 T Fii A 122. "H-NMR (400 MHz,
CD;0D) 6: 8.00 (2H, m, H-3, 5), 7.57 (1H, tt, J= 1.4
8.7 Hz, H-4), 748 (2H, t, J = 7.5 Hz, H-2, 6);
BC.NMR (100 MHz, CD;0D) ¢: 170.1 (-COOH),
132.0 (C-1), 134.0 (C-4), 130.7 (C-2, 6), 129.4 (C-3,
5)o LA 5 ocikdoE — 80, e s iy 3
R o

G 4: ik AL CREE, ESI-MS m/z: 203
[M+Na]’, 179 [M—H] , XI5 7 sk 180, 4
4 "H-NMR A 13C-NMR§&%EE%;E%¥ﬁjJ CoHsOs,
AHIFIE S 6. "H-NMR (400 MHz, CD;0D) &: 7.53
(1H, d, J = 15.9 Hz, H-7), 7.03 (1H, d, J = 1.8 Hz,
H-2), 6.93 (1H, dd, J = 1.8, 8.5 Hz, H-6), 6.78 (1H, d,
J = 8.2 Hz, H-5), 6.22 (1H, d, J = 15.9 Hz, H-8);
BC-NMR (100 MHz, CD;0D) &: 171.1 (9-COOH),
146.9 (C-7), 149.4 (C-4), 146.8 (C-3), 127.8 (C-1), 122.8
(C-8), 116.5 (C-6), 115.7 (C-5), 115.1 (C-2). VA LHHE
SRR S0, MO AT ) 4 i

&Y 5: AN A, ESI-MS m/z: 123 [M+H]',
145 [M+Na]’, 121 [M—H], X5 F s 122,
454 '"H-NMR Fl BC-NMR %4 4y 700
C7HgO,, AL 5. "H-NMR (400 MHz, CD;0D)
9:9.76 (1H, s, CHO), 7.77 (2H, d, J = 8.6 Hz, H-2, 6),
6.91 (2H, d, J= 8.6 Hz, H-3, 5); *C-NMR (100 MHz,
CD;0D) 6: 192.8 (CHO), 164.6 (C-4), 133.4 (C-2, 6),
130.1 (C-1), 116.9 (C-3, 5). LA - %ds 5 sciikikiE—
HU, M A 5 IRRILE H

%’a% 6: JLOENS (FFEE), ESI-MS m/z: 153

[M+H]", 151 [M—H] , #X4F RN 152, did
'H-NMR Fil "C-NMR ¥#fafffi & 5> 7R N CsHsOs5
AHIFIE K 5. "H-NMR (400 MHz, CD;0D) 6: 9.73
(1H, s, CHO), 7.43 (1H, dd, J = 8.5, 1.7 Hz, H-6),
7.41 (1H, d, J= 1.7 Hz, H-2), 6.94 (1H, d, J = 8.5 Hz,
H-5), 3.91 (3H, s, 3-OCH;); "“C-NMR (100 MHz,
CD;0D) §: 192.9 (CHO), 154.7 (C-4), 149.7 (C-3),
130.6 (C-1), 127.9 (C-6), 116.3 (C-5), 111.2 (C-2),
56.3 (C-3-OCHs). VL b-¥ds 5 ScikdiaE —s®, W%
LB Y 6 AT

&M 7: Atk A, ESI-MS m/z: 195 [M—H],
HEHAL SRR 2> TR 196, 454 "H-NMR 1
BC-NMR i 52 53 7 A CioH 1,04, ANFIE A
5. 'H-NMR (400 MHz, CD;OD) &: 6.82 (1H, d, J =
1.7 Hz, H-2), 6.69 (1H, d, J = 8.0 Hz, H-5), 6.66 (1H,
dd, J = 1.5, 8.0 Hz, H-6), 3.85 (3H, s, 3-OCHj3), 2.84
(2H, t, J = 7.5 Hz, H-7), 2.54 (2H, t, J = 7.5 Hz, H-8);
BC-NMR (100 MHz, CD;0D) &: 170.1 (9-COOH),
149.4 (C-3), 150.1 (C-4), 133.5 (C-1), 122.0 (C-6),
116.3 (C-5), 111.2 (C-2), 56.8 (3-OCHj3), 34.7 (C-8),
31.8 (C-7)s uiiﬁﬁ% EcikaaE 5, Wi
G T R A BT ERR .

1&%% 8: IO AK, ESI-MS m/z: 163 [M—H],
HIRE> T RN 164, 454 "H-NMR F1 PC-NMR %
Wt o 7 CoHgOs, AMIRIEEN 6. "H-NMR
(400 MHz, CD;0D) §: 7.59 (1H, d, J = 15.9 Hz, H-7),
7.42 (2H, d, J = 8.6 Hz, H-2, 6), 6.79 (2H, d J=1856
Hz, H-3, 5), 6.27 (1H, d, J= 15.9 Hz, H-8); “C-NMR
(100 MHz, CD;0D) d: 171.1 (9-COOH), 146.6 (C-7),
161.1 (C-4), 116.8. (C-3, 5), 127.2 (C-1), 115.6 (C-8),
131.1 (C-2, 6)o PL_ ¥t 5 Seikapis —sY, ik
FENAY) 8 1y e X FRIEHE 1

&1 9: Atk A, ESI-MS m/z: 163 [M—H],
KX 4> TR A 164. 454 "TH-NMR FI >C-NMR %
PR E 7 1300 CoHgO5, AHIFIE R 6. 'H-NMR
(400 MHz, CD;0D) 8: 7.95 (1H, d, J = 16.1 Hz, H-7),
7.48 (1H, dd, J = 1.4, 8.0 Hz, H-6), 7.20 (1H, td, J =
1.7, 8.5 Hz, H-4), 6.84 (2H, m, H-3, 5), 6.55 (1H, d,
J =16.1 Hz, H-8); "“C-NMR (100 MHz, CD;0D) §:
171.1 (9-COOH), 142.2 (C-7), 132.5 (C-4), 120.8
(C-5), 122.8 (C-1), 130.0. (C-6), 119.3 (C-8), 158.2
(C-2), 117.0 (C-3). VA ¥t 5 scimkapis— s, %
Y B 9 g RA R IEAE I IR .
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B 10: ToEHIRGE i (LD, ESI-MS m/z:
147 [M—H] ", AR TN 148, 454 "H-NMR
A1 BC-NMR Hdi i 5E 5 7 CoHgO,, AR
4 6. "H-NMR (400 MHz, CD;0D) 6: 7.67 (1H, d, J =
16.0 Hz, H-7), 7.59 (2H, m, H-3, 5), 7.40 (3H, m, H-2,
4,6), 6.49 (1H, d, J= 16.0 Hz, H-8). 3L TLC 47 b 5 &
2B R ORI — 3, DA M 5 Sk — 2,
M A 10 e S .

AW 11: sk, ESI-MS m/z: 193 [M+
H]', 191 [M—H], X0 FREN 192, 4545
'"H-NMR H1 "C-NMR %455 7> 734 CoHsO4,
AHIFIE S 7. "H-NMR (400 MHz, CD;0D) J: 7.86
(1H, d, J=9.4 Hz, H-4), 6.21 (1H, d, J= 9.4 Hz, H-3),
7.11 (1H, s, H-8), 6.78 (1H, s, H-5), 3.92 (3H, s,
-OCH3); "C-NMR (100 MHz, CD;OD) &: 164.1
(C-2), 153.0 (C-7), 151.4 (C-6), 147.1 (C-10), 146.1
(C-4), 112.6 (C-3), 112.5 (C-9), 109.9 (C-5), 103.9
(C-8), 56.8 (6-OCH3). LL_E¥d 5 sciikgiaE —a",
WS E AT 114 7-F85E-6-H AL/ U % .

WEW12: EEREE A, ESI-MS m/z: 223 [M+
H]', 221 [M—H], #X% FHEN 222, &4
'H-NMR Fil PC-NMR ¥4 i 2 b & 917> 704
CiHi00s, AHAHE Y 7. 'H-NMR (400 MHz,
CD;0D) 6: 7.82 (1H, d, J = 9.4 Hz, H-4), 6.21 (1H, d,
J = 9.4 Hz, H-3), 6.88 (1H, s, H-5), 3.94 (3H, s,
-OCH3), 3.89 (3H, s, -OCH3). it S5b49 11 347
toxf, KIMED 12 (N2 T 1| AFEEES, D
T IASERTES, HhscmiE 8,
EE 12 K 7-F k-6, 8- FHEIL-F T R,

& 13: AERT, ESI-MS m/z: 147 M+
H]', 145 [M—H], HXo5FRER 146, 455
'H-NMR H1 "C-NMR $dfa i i 73 TR A CoHeO,5
AHIFIE S 7. "H-NMR (400 MHz, CD;0D) d: 7.96
(1H, d, J = 9.6 Hz, H-4), 7.62 (2H, m, H-6, 7), 7.35
(2H, m, H-5, 8), 6.44 (1H, d, J= 9.6 Hz, H-3). L\ %
i 5 SckaR s — 8, MRS 13 W E G R,

& 14: EOETE TR A, ESI-MS m/z: 319
[M+H]", 317 [M—H], #*% &N 318,
HR-ESI-Q-TOF-MS m/z: 341.100 4 [M+Na]" (it
fH 7 341.100 1), i€ 7> 7k Ci7H1506, AU
J% % 9. 'TH-NMR (400 MHz, CD;0D) 6: 7.60 (1H, dd,
J=1.9, 8.5 Hz, H-6'), 7.55 (1H, d, J = 1.9 Hz, H-2"),
6.79 (1H, d, J = 8.5 Hz, H-5'), 6.75 (1H, dd, J = 2.0,

8.2 Hz, H-6), 6.88 (1H, d, J = 2.0 Hz, H-2), 6.71 (1H,
d, J = 8.2 Hz, H-5), 3.85 (3H, s, -OCHs), 3.81 (3H, s,
-OCH3); "C-NMR (100 MHz, CD;OD) &: 199.7
(-CO), 149.3 (C-3), 149.0 (C-3"), 155.4 (C-4'), 147.0
(C-4), 130.4 (C-1"), 116.4 (C-1), 65.5 (C-0), 56.4
(C-3'-OCH3), 56.3 (C-3-OCHs). LA ¥ 5 ki
-, MRS 14y 3B, 22X (4-
FaH-3- A LRI )-1- T il

e 15: O ER K. ESI-MS m/z: 317
[M-+H], 315 [M—H]", MHXf7> 7 BiEh 316, 4id
'H-NMR Fl ®C-NMR #3524 720 CigH1,075
AYIFE R 11, 'H-NMR (400 MHz, DMSO-dg) 9
7.76 (1H, d, J = 2.1 Hz, H-2), 7.69 (1H, dd, J = 8.5,
2.1 Hz, H-6), 6.94 (1H, d, J = 8.5 Hz, H-5') 6.48 (1H,
d, J = 2.0 Hz, H-8), 6.20 (1H, d, J = 2.0 Hz, H-6);
BC-NMR (100 MHz, DMSO-dq) 6: 183.4 (C-4), 164.8
(C-7), 163.4 (C-2), 161.5 (C-5), 157.3 (C-9), 149.4
(C-4"), 146.9 (C-3'), 121.9 (C-1"), 121.6 (C-6"), 115.2
(C-5"), 113.2 (C-2"), 104.2 (C-3), 103.6 (C-10), 99.0
(C-6), 93.8 (C-8), 59.8 (4-OCHs3). LA L%tk 5 SC ik
-, M EA s AR,

tE16: kA, ESI-MS m/z: 325 [M+
Na]’, 301 [M—H], HX}oFiiEh 302. 44
'H-NMR A1 "C-NMR $# 73 72X 4 CisHi00
AHIHE S 11, 'H-NMR (400 MHz, DMSO-dg) 6
7.66 (1H, d, J = 2.2 Hz, H-2"), 7.53 (1H, dd, J = 8.5,
2.2 Hz, H-6'), 6.88 (1H, d, J= 8.5 Hz, H-5'), 6.42 (1H,
d, J = 1.9 Hz, H-8), 6.20 (1H, d, J = 1.9 Hz, H-6);
BC-NMR (100 MHz, DMSO-dq) d: 176.5 (C-4), 164.8
(C-7), 161.3 (C-9), 156.7 (C-5), 148.2 (C-2), 147.3
(C-4"), 145.7 (C-3'), 122.4 (C-1"), 120.5 (C-6"), 115.8
(C-5"), 116.1 (C-2"), 136.3 (C-3), 103.4 (C-10), 98.7
(C-6), 93.9 (C-8), LA - ¥udf 5 scihahis 5", %
WEALE) 16 i %

e 17: AT EER K. ESI-MS m/z: 287
[M+H]", 285 [M—H], AHX}4>F N 286, 454
'"H-NMR F1 *C-NMR #c4fi i & 73 734 C1sH,006,
AHIFIEE 11, "H-NMR (400 MHz, CD;0D) §: 7.38
(1H, d, J = 2.0 Hz, H-2'), 7.37 (1H, dd, J = 8.5, 2.0
Hz, H-6'), 6.90 (1H, d, J = 8.5 Hz, H-5), 6.43 (1H, d,
J = 2.1 Hz, H-8), 6.20 (1H, d, J = 2.1 Hz, H-6), 6.53
(1H, s, H-3); "“C-NMR (100 MHz, CD;0D) 6: 183.9
(C-4), 166.4 (C-7), 166.0 (C-2), 163.2 (C-5), 159.4
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(C-9), 150.9 (C-4"), 147.1 (C-3"), 123.7 (C-1"), 120.3
(C-6"), 116.8 (C-2'), 114.2 (C-5"), 105.3 (C-3), 100.1
(C-6), 95.0 (C-8). LA E¥dfi 5 scmkdiiE — 5™, %
W A A 1T AR R 2,

Y 18: FER A, EL-MS m/z 633 [M+
Na]", 1 243 [2M+Na]", 609 [M—H], 1 219 [2M—
H], X2 7 610, 'H-NMR (400 MHz,
DMSO-dg) 6: 7.56 (1H, dd, J = 8.5, 2.2 Hz, H-6"), 7.53
(1H, brd, J = 2.2 Hz, H-2), 6.83 (1H, d, J = 8.5 Hz,
H-5"), 6.38 (1H, d, J = 2.0 Hz, H-8), 6.19 (1H, d, J =
2.0 Hz, H-6), 5.34 (1H, d, J = 7.4 Hz, H-1"), 5.07 (1H,
d, J=5.8 Hz, H-1""); *C-NMR (100 MHz, DMSO-dj)
44y DEPT-135 ik ok 27 MRk, B2 2 A0l
ERESFER 15 MrfES 6 1794 (C-4), 166.0
(C-7), 163.0 (C-5), 159.4 (C-2), 158.5 (C-9), 149.8
(C-4"), 145.8 (C-3"), 135.7 (C-3), 123.2 (C-1"), 105.7
(C-10), 123.6 (C-6"), 117.7 (C-5"), 116.1 (C-2"), 100.0
(C-6), 94.7 (C-8). LA I Hdhs 5 scihdii—2 ", ¥
U Bm 8 il .

EW19: EAk A, ESI-MS m/z: 487 [M+
Na]’, 951 [2M~+Na]", 463 [M—H], X2 i
h 464, 44 "H-NMR F1 PC-NMR Fai e 4 72X
) Cy1HagO1p AHIFIEJ 12, "H-NMR (400 MHz,
DMSO-dg) 6: 7.67 (1H, dd, J = 8.5, 2.3 Hz, H-6"), 7.53
(1H, d, J = 2.3 Hz, H-2'), 6.82 (1H, d, J = 8.5 Hz,
H-5"), 6.40 (1H, d, J = 2.0 Hz, H-8), 6.20 (1H, d, J =
2.0 Hz, H-6), 538 (1H, d, J = 7.6 Hz, H-1");
BC-NMR (100 MHz, DMSO-dg) J: 60.7 (C-6"), 67.8
(C-4"), 71.1 (C-2"), 73.1 (C-3"), 75.8 (C-5"), 93.4
(C-8), 98.6 (C-6), 101.7 (C-1"), 103.8 (C-10), 115.1
(C-5"), 115.9 (C-2"), 121.9 (C-6"), 121.0 (C-1"), 133.4
(C-3), 144.7 (C-4'), 148.4 (C-3'), 156.1 (C-2), 156.2
(C-9), 161.1 (C-5), 164.0 (C-7), 177.4 (C-4). DL L%k
3 5 SCHRARaE 50, R 19 Sk

G 20: EATEEM K. ESI-MS m/z: 951
[2M+Na]', 463 [M—H] , HXF4> il 464, &5
4 'H-NMR Hl C-NMR 4 4 i 4> 7 50
CoiHyO1ps AHIFIEE S 12, '"H-NMR (400 MHz,
DMSO-dg) 6: 7.45 (1H, d, J = 2.2 Hz, H-2'), 7.42 (1H,
dd, J = 8.5, 2.2 Hz, H-6"), 6.90 (1H, d, J = 8.5 Hz,
H-5'), 6.78 (1H, d, J = 2.1 Hz, H-8), 6.44 (1H, d, J =
2.1 Hz, H-6), 6.74 (1H, s, H-3); ">C-NMR (100 MHz,
DMSO-dg) d: 181.9 (C-4), 164.4 (C-7), 162.9 (C-2),

161.1 (C-5), 156.9 (C-9), 149.9 (C-4"), 145.7 (C-3",
121.3 (C-1"), 105.3 (C-10), 119.1 (C-6'), 115.9 (C-5",
113.5 (C-2'), 103.1 (C-3), 9.5 (C-6), 94.7 (C-8). 14}
TR, FIRE T IEN 1AL, L
Rl ScmkaaE 8, s RS 20 K
JiR R - 7-O-B-D- LW AR 1T
4 ERENESERIMLRER BRRFHE M
4.1 HEEEN SRS N

SR AlamarBlue® (Invitrogen) i £&As
WA S D5 A B B EAE o AR A G P I 5t e
PEMRRA E )24 500 pmol/mL.

AlamarBlue® /& — P L8 575 7, AERR A
U PR A RO AR AT 96 615 5 . AlamarBlue®
TR, A X\ 41 5 2 2 ki A il 34 )it
PRI B R S AR A, T A R A 4
JH G T (1) 58 553 At DL AR SR s R 9 3K Ml
S e T AT AU P PR 4 e k1 e e i o Dl A
FEO AR/~ A RE T, S AR JC i P 4 H AT 8L )
FARARUHEYE, R RE 5K, BRIk ZOU (5 5ok
55 T LU s B i 3 A 1) I o

40T T = (B LT — =5 A xR ALIeA) / (4l
T AL 5 A — 25 0 TR G1E)

¥ MDCK 41 gz 1 96 FLAN B 7Rt b, 41
JRUTEE J5 25 F o FH A0 I 4 RF 0K S AR SN 2 £
IR ST SE 5 M RAFERIRE 6 NBREE, BRI FERR L
LTI I A EETE 72 0 5, e PSS
SR IRABON, A AlamarBlue®, 37 CHfE
2h, JEEKIN AlamarBlue™ BRI IL, R OEIK
570 nm, KHIEHK 595 nm. AL IE 1.
4.2 EREN SRR B R R R I

SR FHAS DN 38 J s 75 1o 28 S R M A AR i 2
[P HIK, K MDCK 40 a8 T~ 96 FLAH e %577
WA H . &N 2 A5 B m il ik & (100
umol/mL) HTIELL 5 FEFEERRE 6 NBARE; KL
IR 2, RIS IS WD BT 40 AL
1, 37 CANMEEFRAETIFE 1 h 5, 5 BIigHRE,
PBS Jiik)a, BIRIABERBEZY. &T 37 C
MR IR TR 48 h, ML S %A (CPED.
WO IR EIE AT P S TR A I . SERG s
FIX AL QIER AN B AL Ol s g E R
IR0 FRVE 25468 BEAL O Ja N L4540
28 A TR T 1 A ) S B0 45 D RN T - £E 96 LR
R T INA 40 uL €Y (MUNANAD, WU



¢ &% Chinese Traditional and Herbal Drugs 3£ 45 % 25 12 ] 2014 E 6 A

* 1687 *

F1 HEELESYEIMURBREEE

Table 1 In vitro antiviral experiment results of flavonoids

CCso/ ECsy/
HEY . .
(pmol'mL ") (umol'mL )
FRER a5 — ND ND
fitkz % (16) — 91.284 >548
AREEZE A1 — 28.440 24.66
FT(18) — ND ND
SuBE 19 — ND ND
AP Z-7-O-B-D-lt R — ND ND

W 20

CCso: fH 50%40 fu A LRI IR 29IV B s ECso:  FRBENS T 2503
Bl S0% AN LG B A 25 IR IS ST=CCso/ ECss “ — 7 Kk
T AR, I CCso (R THRMRAKSE; “ND”: Ak
WU EP RN HIGE, G ST

CCs: the median lethal dose of a substance, or the amount required to

kill 50% of a given test population; ECsy: the molar concentration of
an agonist, which produces 50% of the maximum possible response for
that agonist; SI (selected index) = CCsy/ ECso, “—: No cytotoxicity and
CCsp > the maximum test concentration; “ND”: No inhibitory activity

and no selected index

BRI 20 pL By I ASUIRC, B E T 37 C
5 E 60 min, O 100 pL/FLE& IR IER N, £
IHRER A LI e 9 et o WOR G K 355 nm, &
SR 485 nmo VLA H 20 21 R g 4 6
xR, FRIE 1

2 =100 — (FE S AL — 25 A AL GAE) /
(BT IR AL 60 — 25 F0 IR FL A6

S 4 SRR WA 8 v A A 0 ) A i 7 1
%, BT CCso (AT B MR ) S Ry iR B, RIS AE G
WS N E AR R A, JEORRR R
XU BRI ORI EIE R, ECso fH/DT 50
umol/L, SI fH KT 10, HANMEEMERAL (CCso
B, AR RN T IO dE A FH L
5 g

AT FHIARAL 2% - 25 B 22 FH 45 5 (1) D v20)
G ARTT RA D), N2 ARG i AT PR
BRI TR AT 256 N T Rl a1 20 B TF- B
EF TR S PR B R TR A
HP-20 KLU i 95% L BEDEIEAL) oy 23
YWET 20 MEBY, T A GG B IR ARG T
TS 23 B AR, TR A DI 2 B 0 22 2 1R
B PRI i, 0 B A B B s W RS WA T T
PRGN IR B 7 (A/PR/8/34 HIND) 1R HIFSY,

25 R 7R AR R S MO 53 (K35 R ik
AR AR TSR PUR RS TR 2 o IXAE
—EREE EARR T RSO R I
fitls PR B 3 BT 252 v kBRI T K
o AEJ BRI A DR K AR S8 B 70 B i PR
grs EPERE SR T SR 2 R R IR 245 BEPF A A2
XFARE TSR I 2 R R S BT 2 U5 2 JRIK
MIWFT,  LUBIRE N 4x i A T SR R
AR AR, I de 2 ST 5 R M I AR o A A5
J7ike [ AT FE R S L T3 vt B WY o 25 527
9300 R AL T BT REROWETTR R 5 U i

Sl BARFHFIRT HARRGDIRFT
F RAFBARALAH B TR T IEA RIS
PR ks o B A R R R T TR AR R
RALLA A B 7 IR 49 IR E AR AR,
B K F R 2 AR RGP B T AR
Bk e S04 9K TAE .
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