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Isolation of antivial constituents of Yinhua Qinghao-Zhizi Description against
Coxsavirus A6
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Abstract: Objective To explore the active constituents of YQZ (Yinhua Qinghao Zhizi Description, YQZ) against Coxsavirus A6
(CV-A6). Methods Active constituents were extracted and isolated from YQZ and identified, which was proceeded with virus
inhibition rate as the evaluation index. Molecule docking between active constituents and target protein was performed using
Discovery Studio 2017 software. Results Compared with ribavirin, the virus inhibition rate of artemisic acid and artemisinin seperated
from petroleum ether extract, and geniposide, chlorogenic acid as well as luteoloside from n-Butanol extract from YQZ ethanol extract was
significantly higher (P <0.01, 0.05). Dense interaction involving hydrogen bonds and van der waals force, etc. exsited between molecules of
the aboved constituents and CV-A6 capsid protein VP1. Conclusion Artemisic acid, artemisinin, geniposide, chlorogenic acid, and
luteoloside in YQZ has significant anti-CV-A6 effect, which may be ralated with the inhibition of capsid protein VP1.
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G 1, B LR ERIT . AR AT g ], )
1EH EET 7 (Yinhua Qinghao Zhizi Description,
YQZ) T HENEALK T, HITNEHRTE 3~15
g B 6~25g MHET 3~12¢g, HEFEHME.
B SRR 2 Do) ARk, W R IZ 0T K I
rp 24 )R B R HANT 08 B B 2 el IR 25
JIER 5 EVT1 Fl CV-A16 25145 — 52 FEFE (1) i)
TEFT-1,

FTRTIAT S AEL YQZ BA 1 CV-A6 1EH,
AHEFECATEPEIE A 4R YQZ BEFEM AT 4y
BN %E, FERA D FRHERAR D HTiE R S
AP BRI AR T 2 R A AR, DABHERE YQZ
Pt CV-A6 [IE I B4, HHoM J5 BRI LS 50 A
% BRI R 23 S A H AR R
1 #RIENEE
1.1 wETN4HAa

CV-A6 5l H H [ 595 07 428 1) v 095 B398 Tl
BidEm prefha ;s AUV RD 400, 51 A+ E
TR = Wt 5 s 2t 9 25
1.2 #5%t

SR (S 201703060 . FHE (S
20170306). HE¥ (L5 20170306) 0 H Z% T
SRR, AR ER S LR B E N
BER BB B4 Lonicera japonica Thunb. ]
TIRAEEE . RS R MY EALE Artemisia annua L.
()Tt 35 HEARWE TR EYINE T Gardenia
Jjasminoides Elis ] T8 R 52
1.3 k7

MEM }; 7% (Gbico A 1], b5 10098-143);
a4 MiF (Gbico A H], #lk5 10098-143); CCK-8
(R, M5 6366831); HMO%RER (200~
300 H, HEAEBMHEGFIARARD; D101 K
FLAHE CREWEM TARARD; KB (EHZ
LR A FN AR A FD; Sephadex LH-20 #E/5:
(GE ~#)); FEFHM (ribavirin, RBV, FEE
i 24 S A E A TR, LS 140629-201713)

1.4 48§

HEYIRTENL FW-177 B CRETT RBHRH A
FRATFD; KQ-100DE Y #da b g e ds CRLTH
IR AR AT ; A% 44 (Thermo Fisher
Scientific); & ALIRIEIRFEFEFE (Thermo Fisher
Scientific); {8 & R JB A 24 ; Infinite M
200 Pro fiAR{Y (Tecan A F]); Varian Mercury-Plus

400 MHz BUAZ R HARAC (S Varian A #] ).
2 Fk
21 RBESH

F 3 015 02 LBIRREUEARAE . T HE TR
1t 6.0 kg, MM 8 f5HE 75% LB 2 h, =EE
FEHREL 2 YR, FFIK 20 min. A IFHRBOK, 40 CIR
JE I AR BRI, AR AT EE . SR 2T
IE T EEZE S AT I BB 2 (petroleum ether extract,
PEE). BEEZ L B8 A7 Cethyl acetate extract, EAE)
1E T f7 (n-butanol extract, BE) 7K 3; (water
extract, WE).

KA RERAE 1575 5 PEE (100 g), LAATiH
BE-BERR 2 FE (10 © 0—7 @ 3) BREEBEML, TLC 20#r
HIAS 1AL Fro 1~11. 4% Fr. 8 # Fr. 10 A
BHORERETE, RAERAOEES . A5 Fr.8
(1.17 g PIATIMER-BEER 8 (95 1 5—90 & 10) ##
JEEWE, AHMFEA S, H Fr.8-2 B4R, &
A MBEER 45 B A Y 1 (23.1 mg). H4) Fr. 10
(2.63 g) LA HifE-BEHL 2.0 (90 @ 10—80 & 20) 16
FEEWE, S FFAEFA S, HA Fr 10-3 IS &,
SN EL SR EY 2 (357 mg).

KRR i35/ B EAE (166 g), L&
Fe-FEE (10 0 07 © 3) BEEEVE, TLC /i
143 9 N4y Fr. 1~9. HA, Fr. 3. Fr. 5 1 Fr. 9
HAPL CV-A6 iE 1, Fr. 3 iE /N, Fr.9 5 BE I
SYARARL, Xt Fr. 5 #ET A . SR RERAE (it ik 58
Fr.5 (11.2g), DL HLE-FHEE (951580 :20)
BEREVWEML, 154H4) Fr. 5-1~5-5. 414y Fr.5-4 EHH
i EEvE P, KM Sephadex LH-20 &t UAHEE N
VeMdAT /7 85, 13 E 3 (19.0 mg).

BE (175 g) %4 D-101 KFLBHA AR 1K R FH 7K
e 30% 60%- 95% L BERIGENL, kS5 30%
LW (Fr. 1) Al 60% L EESEIY) (Fr. 2). Fr.
1 (39 @) RAMERAE A E, L& H - H BT
(90 : 10—80 : 20) BEEEBEML, 193 5 NHS Fro 1 -1~
1-5.Fr. 1-2 &BEER LR E 25 3 2 &9 4(1.1 @),
Fr. 1-4 2R E G S 2 EY 5 (0.2 ). Fr.2 (75
2) KRARBEAT A5 &, Bl 50575% L EERE
Velt, AIFAIFELASY, Fr.2-2 £ 95% B B 45 515
&Y 6 (36.0 mg).

22 pREMNE

7E 96 FLAAEFD 5X 104mL ] RD i, 4L

100 pL. ZHHIERCEZS, ¥ PEE. EAE A1 BE 71
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A3 2 2H 4y AR 2y S i — HOTEARURT PBS A #, T5
FHYERFIEAT (5 OB, Hedh T-40f0, 45401 100 pL.
BT 37 C& 5%CO, KZufL 57/ h i & 48 h, 1E
B A R AL I [FAFRZE R . SR A CCKS ¥l
FEPWA 450 nm IROEREE (4D 18, THEAHMAEE 2,
Probit [A] 5757 7€ - 20 E YEWK . (median toxic
concentration, TCso) Flix KT FWKE (maximal
atoxic concentration, TCo)o
2.3 fmEEEENE

£ 96 FLIERN RD 4H, 37 ‘C. 5% CO, #5797
R 24 h, FEM. KZRARTER 1D LIRS,
InE M, 5L 100 pL [Z5IKE=TCy, BHE
H (MOD =1]. IEHXIRAUMN FAFRYERR,
BTSN AN LAEFHBOR BN 10 1 VRSV PR
REZH I RBV ¥ (200 pg/mL) FREREAI 1 ¢ 1
RAT. BT 37 CF 5%CO, 4Nk - f P77 1
he FE, INYERRRAREENF E 4 48 ho Wi TS
CPE, CCKSVEMIEMMAETEZR, THEREHIH .
24 FitFAE

KH GraphPad Prism 5 #fF3E47 540 Ab 225y
B, A EAR AT R R 7 ZE 0T, B x + s 3R
N BLP<0.05 NEMNE G RN, P<0.01 %R
BEER.
25 EMHNSESHRSESEECEREEER

BT 259584 Discovery Studio2017 R2 i
AT B R EE SR ARSI 70 0 8, %
WA YIREE A 18] (A BAE AT 04 . INER 5
ZERIKEFE (Protein Data Bank, PDB) H N #Axic
N SYHQ [ CV-A6 Ji BRI 4544 (virus-like
particle, VLP), @K FEHEH VPN AEH.
VP1 ] surface-exposed loops Fll C ¥ 28 #) & 3 E 1
GBS 500, A7 TR S AL X%
AR U BT 20K, IS, KAEmim =
YeBE R AR N =S50, VR NIR S 2 Ak B B kAT
X%
3 KIHER
31 HMEE

a1 Atdiih CRMED. "H-NMR (400
MHz, CDCl;) ¢: 12.42 (1H, s, 12-COOH), 6.17 (1H,
brs, H-1), 5.40 (1H, brs, H-13), 4.94 (1H, brs, H-13),
2.71 (1H, d, J = 12.0 Hz, H-3), 2.59 (1H, d, J = 12.0
Hz, H-3), 1.94 (1H, d, J = 12.0 Hz, H-10), 1.86 (1H, d,
J=6.0 Hz, H-5), 1.75 (1H, d, /= 12.0 Hz, H-4), 1.69

(1H, d, J = 12.0 Hz, H-8), 1.66 (1H, m, H-9), 1.53
(1H, dd, J = 14.1, 7.8 Hz, H-6), 1.40 (1H, m, H-8),
1.56 (3H, s, H-14), 1.33 (1H, d, J = 8.2 Hz, H-4), 1.27
(1H, dd, J=12.5, 3.1 Hz, H-7), 1.03 (1H, dd, J = 11.6,
3.4 Hz, H-7), 0.87 (3H, d, J = 5.8 Hz, H-15);
3C-NMR (100 MHz, CDCls) §: 173.3 (C-12), 148.8
(C-2), 139.4 (C-11), 128.7 (C-1), 125.3 (C-13), 46.9
(C-10), 46.1 (C-9), 42.6 (C-5), 39.9 (C-6), 32.4 (C-4),
31.1 (C-8), 30.7 (C-3), 30.4 (C-7), 28.8 (C-14), 24.8
(C-15). LA EHdiE 5 oot b 3 A —2 0, ks e
EM 1 AT ER.

&) 2. I EEHIRG & (AR D; 'TH-NMR (400
MHz, CDCl;) 6: 6.13 (1H, s, H-5), 3.16 (1H, dd, J =
7.1, 5.5 Hz, H-11), 2.26 (1H, m, H-30), 2.05 (1H, dd,
J=174, 4.1 Hz, H-38), 1.93 (1H, dd, /= 7.1, 3.9 Hz,
H-2a), 1.72 (1H, m, H-80), 1.64 (1H, dd, J=13.0, 3.3
Hz, H-98), 1.50 (1H, m, H-10), 1.36 (3H, s, H-15),
1.32 (1H, m, H-28), 1.29 (1H, m, H-1), 1.15 (1H, dd,
J = 13.1, 2.9 Hz, H-88), 1.07 3H, d, J = 7.3 Hz,
H-13), 0.92 (3H, d, J = 6.3 Hz, H-14); 3C-NMR (100
MHz, CDCls) 6: 172.0 (C-12), 105.2 (C-4), 93.8
(C-5), 80.1 (C-6), 50.0 (C-1), 44.4 (C-7), 36.6
(C-10), 36.0 (C-3), 33.6 (C-9), 33.0 (C-11), 25.4
(C-15), 24.9 (C-2), 22.9 (C-8), 20.1 (C-14), 12.9
(C-13). LA HUR 5000t b AR — 302, #iss e
a2 NEER.

&) 3: Tt g i (R . '"H-NMR (400 MHz,
CDCl3) d: 12.98 (1H, s, 5-OH), 10.08 (3H, brs, 7, 3,
4'-OH), 7.43 (1H, dd, J = 2.0, 8.0 Hz, H-6"), 7.41 (1H,
d, J = 2.0 Hz, H-2), 6.90 (1H, d, J = 8.1 Hz, H-5"),
6.67 (1H, s, H-3), 6.45 (1H, d, J = 2.1 Hz, H-8), 6.20
(1H, d, J = 2.0 Hz, H-6); 3C-NMR (100 MHz,
CDCl3) o: 182.1 (C-4), 164.6 (C-7), 164.3 (C-2),
162.7 (C-9), 161.9 (C-5), 157.7 (C-4"), 150. 1 (C-3"),
121.9 (C-6"), 119.4 (C-1'), 116.5 (C-5"), 113.8 (C-2"),
104.1 (C-10), 103.3 (C-3), 99.3 (C-6), 94.3 (C- 8). LA
R S SRR B R AR — U, s A 3
NARBEE.

EY 4: B G5 HER K 'TH-NMR (400 MHz,
CDCls) 6: 7.47 (1H, d, J = 0.9 Hz, H-3), 6.09 (1H,
dd, J = 5.6, 3.0 Hz, H-6), 5.68 (1H, d, J = 3.0 Hz,
H-7), 5.12 (1H, d, J = 6.9 Hz, H-1), 4.53 (1H, d, J =
7.9 Hz, H-1'); '3C-NMR (100 MHz, CDCl5) §: 167.3



* 1368

FED 20224E3 8 $53% B5H  Chinese Traditional and Herbal Drugs 2022 March Vol. 53 No. 5

(C-11), 152.0 (C-3), 144.5 (C-8), 125.9 (C-7), 111.4
(C-4), 99.0 (C-1"), 96.2 (C-1), 77.7 (C-3"), 77.1
(C-5), 73.7 (C-2), 70.4 (C-4), 61.4 (C-6"), 59.8
(C-10), 51.5 (-OCH3), 46.3 (C-9), 38.4 (C-6), 34.9
(C-5)s LA S0ds 5 seifont L3 A — 504, % et
HV) 4 ANETH .

&Y 5: AR A; 'H-NMR (400 MHz,
CDCly) 6: 12.40 (1H, s, 5-COOH), 9.57 (1H, s,
4-OH), 9.13 (1H, s, 3-OH), 7.44 (1H, d, J = 15.9 Hz,
H-7), 7.04 (1H, d, J = 1.7 Hz, H-2), 6.98 (1H, dd, J =
8.2, 2.1 Hz, H-6), 6.76 (1H, d, J = 8.1 Hz, H-5), 6.13
(1H, d, J = 15.9 Hz, H-8), 5.07 (1H, m, H-1"), 3.93
(1H, m, H-2"), 3.57 (1H, m, H-3'), 2.02~1.97 (4H, m,
H-4', 6"); 3C-NMR (100 MHz, CDCl5) §: 175.3 (C-7),
166.1 (C-9'), 148.8 (C-4"), 146.0 (C-3"), 145.4 (C-7),
126.0 (C-1'), 121.8 (C-6'), 116.2 (C-5'), 115.2 (C-2'),
114.7 (C-8'), 73.9 (C-3), 71.3 (C-4), 70.8 (C-5), 68.5
(C-1), 37.6 (C-6), 36.7 (C-2). LA L Hidf 5 SClikxf b3
A=), MO ENED) 5 MR .

&Y 6: FHEHAK; 'H-NMR (400 MHz,
CDCls) d: 12.98 (1H, s, 5-OH), 7.62~7.44 (1H, m,
H-6'), 7.43 (1H, d, J = 2.1 Hz, H-2'), 691 (1H, d, J =
8.3 Hz, H-5'), 6.79 (1H, d, J = 2.1 Hz, H-6), 6.75 (1H,
s, H-3), 6.45 (1H, d, J = 2.1 Hz, H-8), 5.09 2H, d, J =
7.3 Hz, H-1"), 3.18~3.72 (4H, m, H-2" ~5");
BC-NMR (100 MHz, CDCl3) &: 1823 (C-4), 164.9
(C-2), 163.4 (C-7), 161.6 (C-5), 157.4 (C-9), 150.4
(C-4"), 1462 (C-3'), 121.8 (C-1'), 119.6 (C-6"), 116.4
(C-5"), 114.0 (C-2), 105.8 (C-10), 103.6 (C-3), 100.3
(C-6), 100.0 (C-8), 95.2 (C-1"), 77.6 (C-5"), 76.8 (C-3"),
73.6 (C-2"), 70.0 (C- 4"), 61.1 (C-6"). LA EX¥E 5 ik
XA S0, WM E A 6 ARBERL .

32 {MEEMMR

YQZ BESEY) B ZEBGHAL K 7 B 45 B B 4 55
FIEARXT RD 4HAR A TCso 1 TCo WLFE 1.

33 MAEBIEMMR

YQZ B 4249 PEE.EAE A1 BE 1&4M%f CV-A6
FRIM R 45 KT 5 RBV, PEE AN IE 2 2 6] 77 7E
SBEWER (P<0.05), WE LiEtt. PEE 70515
FIM ) Fr. 8 Fr. 10 A B E R MMED 1 (FE
f2) Fl 2 (HEZR) X CV-A6 HIINHI R EEH T
RBV (P<0.05. 0.01). EAE H/3EEFI4%) Fr. 5
KAy BRI Fr. 5-4 W EMHI R 5T RBV, 405

BEIAEY 3 ORBREZR) iEHEEK. BE /7515
I Fr. 1| XA 4 (WaFH). 5 (BRER) Fl6
ORBHEA) XF CV-A6 FH] % 23 = T X 1 RBV
(P<0.01). WA 1,

F 1 I RD {HRERYRRES
Table 1 Evaluation of cytotoxicity of samples in RD cells

AL g Bk TCso/(ugmL™")  TCo/(pgmL™")

PEE 86.1 252
Fr. 1 86.5 253

Fr.2 59.7 17.3

Fr. 3 65.5 19.2

Fr. 4 77.3 22.6

Fr. 5 86.5 253

Fr. 6 88.0 25.7

Fr.7 67.9 19.6

Fr. 8 95.2 29.0

Fr. 9 89.0 26.1

Fr. 10 96.1 30.0

Fr. 11 89.0 25.9
&1 90.9 27.6

a2 99.2 31.0

EAE 75.9 19.6
Fr. 1 99.5 26.2

Fr.2 89.0 233

Fr. 3 62.3 16.9

Fr. 4 66.0 17.4

Fr. 5 76.4 19.9

Fr. 6 55.9 14.6

Fr.7 85.1 22.1

Fr. 8 96.1 253

Fr. 9 76.9 20.0

Fr. 5-1 77.9 203

Fr. 5-2 85.6 222

Fr. 5-3 62.0 16.5

Fr. 5-4 68.9 17.9

Fr. 5-5 75.5 19.6
a3 13.9 5.0

BE 1200.0 75.0
Fr. 1 363.0 51.6

Fr.2 200.0 45.0
a4 232.6 75.0

EM s 276.0 100.0

a6 21.6 9.0

WE 3162.0 300.0




FED 20224E3 8 $53% B5H  Chinese Traditional and Herbal Drugs 2022 March Vol. 53 No. 5

* 1369

1007 B
80
© ©
< = 601m
= E 400
b =

5 RBV 4iLb#: "P<<0.05

“P<<0.05

1007 C

N
i) /%

m — a4 < wn ° >
mEESRSD
4o <o <o
SEEE

"P<0.01
P<0.01 vs RBV

Bl1 FAIHEAERAL (A). BEERZERERGL (B) FIIETEEERAL (C) 3F CV-A6 BIHIHIZE (x+s,n=3)
Fig. 1 Inhibition rate of PEE (A), EAE (B) and BE (C) against CV-A6 (X*s ,n=3)

34 EMMSERBFEAEBZEMEEER
WA S 2R E H VPL BT 07
X MHRSHENAE 2. 3£ 2 P& AL E o)
TR 4axT H B RERI Lib Dock 734 ¥4 5, Ui
HEEASGERE. 70 TR e =445 koR
EELA 2.

R2 STMEMEXSH

Table 2 Parameters of molecular docking

. i 265 5 HHAg/ . .
7 3% Lib Dock #34>
(kJ-mol ™)
1 LR IR 222.42 132.01
2 W 170.41 123.73
3 HiER 32.34 84.13
4 HHER 170.50 94.81
5 AR EAF 260.58 160.74

HHE 2 AT, SRR 1A VP1 R EH ) ASN.
TYR %5 6 NRIEIRIRIL 2 AP EEBEIE, o T
535 MET. ASP %5 7 M JE IR A A B, oF
Mynig. HERS TR ARG, GLU Z[EF
R SE, F1 ASP. TYR 2Nk AL 2 (B A7 /R0 R 1k
51 71 RIBHEF 475 ASN. CYS %5 5 NRIEFR
MAFESBRE R, [R5 At S LR A7 TE i U5
JofEAEs] J1. Pi-Sulfur A EAEH . EIRET
5 B i L 2 [A) (A ELAE A 38 B R AP
7y, AFILE B VP B A ER .

4 g

w25 25300 T R R e R 2 R PR VR T AR FH AL
Ry CGEE U7, B 25800 o At o) B h 24
ML RO, RALHIFR T T2 0K, 2 0R
UER B A RBHE RO, S S 2 B AL

HTE FrAb (1) B 220F 7 A 208200, RBFAEK YQZ %
PEVIR AR, FERAE AT . RFLIRBRA G e
MG, R A A EES RS2 MO T
B, 83 W58 2 B P R R R AT IS TR IE R
LRI YQZ W) PEE. EAE FI BE AR
UFHIPT CV-A6 35, WE FEATCE M, X ATHT
FLH KRN EE S (AR ST T2 TE PR Ik &5 R 2
—#y. PEE M BE 737 B A5 2 B AN H &
A.RBEY., KERMEFHEARIFRNH
CV-A6 itk

CV-A6 J& T/ Mzt m s P iE s w8, i
BEMUREHE R 20 9 00 1) 22 SR AR EK R 3 NS A ATA
(P1~P3), Pl #t—BKMEN 4 NEHER (VP1~
VP4), JL[ERY R B AK 5% . VP4 7 T A 52 A I,
VP1~VP3 i FAKGEEM, s kERFERE
BLEAL. HA, VP [1) surface-exposed loops Al C
Uity 25 14 72 2 B g% JENEAT R, AR X 4
HEBAL. 7 AR REY, FER. HER. &
JRER HE T H AR B EH 73 735 CV-A6 K7 H
FAEZ A JOEes DR, ARteEmSE
Y. ik, FER. FER. SERKR. fErEm
RBHAF B2 YQZ #T CV-A6 I E EE A7),
HpvwmEEH TR SRR R ' A A K.

AR, IEAREEIE T 2 S SR O BT
BEE FHARAE IR Y79 B IR e 5 s Hh i B AR 2102
K. WG REY, HAFETIH R LA
AV EAIUR RSN, HhE SR A B
JEE FAEEEE (herpes simplex virus, HSV). 4
TURT 999585 Chepatitis B virus, HBV). HZAF495
B MR EEIER22, i 2ihE TR SR
RiERERZ, sl AR
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[7] Carbon Modragen Bend
1 poamon

oHe
ILE VAL Ail26
2-A Ailos AtOn Y

O Ak

s A210  :
g
oy S A272
& =
— @
o :
@
A:223 aze
)
.
4 b
-A o :
Aaes azn
gn
A229
A9 ‘
=
&
PHE
s
e,
a5 v
29 &
4 8
;0
R, S =

IR 2-fa T 3-HEIR 4FER SRREH

1-chlorogenic acid 2-geniposide 3- artemisic acid 4-artemisinin  5-luteoloside

B2 #TFMER"4% (A) 5=% B) ~EE
Fig.2 2D (A) and 3D (B) diagram of molecular docking
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