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ABSTRACT: OBJECTIVE To investigate the anti-influenza A (HIN1) virus effect of organic solvent extracts from Taraxaci
Herba by neutralization test and proliferation inhibition test in vitro. METHODS After Taraxaci Herba was extracted by
alcoholate, the alcoholate extracts of Taraxaci Herba were extracted by ethyl acetate, n-butyl alcohol, petroleum ether and water
in turn. Cytopathogenic effect (CPE) of MDCK cell infection by influenza A (HIN1) virus was observed with the interference of
Taraxaci Herba extract based on cell culture technique. The anti-influenza A (HIN1) virus effect of neutralization test and
proliferation inhibition test of Taraxaci Herba extracts were observed by the hemagglutination titre test and Real time RT-PCR.
RESULTS Anti-influenza A (HIN1) virus neutralization and proliferation inhibition effect of four Taraxaci Herba extracts
were observed after 96 h of treatment. The results of neutralization test showed that hemagglutination titer of ethyl acetate
extracts were 2—4 times lower than the control group. While the results of neutralization and proliferation inhibition test showed
that hemagglutination titer of petroleum ether extract was 256 and 128 times lower than the control group, respectively.
According to the results of Real time RT-PCR test, the inhibition ratio of ethyl acetate extract and petroleum ether extract were
lower than the control group. After 96 h of treatment by petroleum ether extract, amplification inhibition rate of neutralization
and proliferation inhibition test were 92.4% and 95.6% lower comparing to the control, respectively. CONCLUSION Ethyl

acetate and petroleum ether extract of Taraxaci Herba have anti-influenza A (H1N1) virus effects in vitro.
KEY WORDS: Taraxaci Herba; influenza A virus; MDCK cells; antiviral effect; extract
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SYBR® PrimeScript™ RT-PCR Kit II (Perfect Real
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Fig. 1 Flow chart for the preparation of Taraxaci Herba
extracts

1.5 FRY HINT S0 25 9 38 A B ) e
1.5.1 ¥ H6FiE  OFfF MDCK 41 i 52 #lii 1 77
LR 90% )5 37 235 78, PBS 4% 5% Bedi i
KM, MAEARHERHREERMHE 1 mL(10 pL
JREEEAFI+990 uL R B FTR), BRI
J&, BQGRAED)TWM 20 )5, #Min 9 mL 4ERF,
(34 1)CHiFE, EIREINBRHL. O%
L AR R B T 70 °C D 3 RJE, W
BT 15 mL B0 4,4 000 r-min”' 20 10 min,
WAE BIE 26T 1.5 mL 3O, 80 CLRAEAEA
1.5.2 JREEAENE K LIRS 1 AT
Wi DMEM B 7 3T RR RS 1071, 1072,
107, 1074, 107, 10°%, 107, 105, Zr3lnA
F|FE MDCK 4H i i 96 FLA 1 (B:4L 100 pL),
MNRERE 8 ML, KB NI A g,
72 h JE 5 I A AL AT Gt - #% Reed-Muench
25 S50 25 2 U040 M A8 577 B (TCIDso) o
1.5.3 97 B M BE RN (0 W0 QO XS I Bk 41 fid
% PLEET) 20 mL+HFiEEA S 20 mL, JRA)E
1 000 r'min"' B0 10 min, 3% F3E, A 20 mL 4=
57K, Y845 1000 rmin~' 850 10 min, 3 I,
Wik 3 3, FRIGASIMMERANAL . XY iMn4% 1%FFE,
Bl 1 mL 3 1f+99 mL A3 K, JRBE]. @HL 96 fL
B, BEFLINNEFZEK 50 L, hn 24 fLELF 12
FLABIPERT R WE 50 uL A9 SR RE I —
E BRI 255 2015 4F 12 H 58 32 55 12

FL, #FAe kAT S), LS50 L R —4L, Kk
YGRS 12 L, 72 50 uL. @HL 1%145 ifi.
BRANPAEFLINN 50 pL, h030 IR A o B B 0 e
b, @E =R 45 min~1 h, MEELER,
1.6 3 A JEYIFREUY 6 FE AL HINT 5 B 1+
R 384 56 40 1) 4 FH

V4 AN [ ¥ 750 26 BORH B 25 L) 43 il T PBS
L, ARIRAEF] 100 pg L™ I EREARF .
1.6.1 FRISZEG  Kf MDCK 4 et N 96 LI
(1X10%9, 6 h JEW IR, SFFLINA 160 uL
BB WEZW(, 20, 50, 100 pg-mL YA
WA IR AW, UL RIS 3 NEAL.
SRIG R 3 AN HR, BHMEST R EII+R ). 2
Wt HEL (A A R0 55 %) 243300 ) R 400 i 2 T R
1.6.2  HEFEIDHI SIS R R R B AR
1077, BN 40 % 7% FL A (B 4L 100 pL)fE 24 h )5,
FEIR TR, N2 . 29ZRIKE N 5, 20, 50,
100 ug'mL™".
1.6.3  SEIGHFE M EE R M e () FF S it
B PRI S 56 R S8 B A0 1) S 5 1) B A S B AL
“1.6.17 1 “1.6.27, {EAFINS[AJEEIREL 100 pL
AN PR BE 77 37, USCHE HE A% 0L B8 25 A TN 52 S 56
I EE I 5 B A P 3R AT A
1.6.4 RT-PCR % 5E A HINT /B0 % RNA - A
6 FLAR 5 bR iR S0 A TG SE S, AN
W3R, 72h 8096 h )5, WEERFR, kRE
HRElE, 4000 r-min”' B0 10 min, Y ISR,
I RNA $REGAAN G AT S D RIR LS RNA,
L TR EL RNA #8733 2 AN B 05 v (B
% 30 uLRNA), —80 ‘CIRAEFEH .

TSR R R S R AR, E
ITEEXT Gene bank HLZFE A 7 H U 2 4k 1 R 55
7%, LA[A/Swine/lowa/30 (HIN1)]#& N#E, gene
bank [JE%5N: AF250364.2. il primer 5.0
KBS Y, w5 Y : TTCTAACCGAGGTGA
AACG, J5¥i51¥): ACAAAGCGTCTACGCTGC AG.

DABEHUFE A RNA AR, #RJ5 18 H Prime
Script One Step RT-PCR Kit 17 RT-PCR. RT-PCR
S NAE A 25 pL 1 NAR R : RNAase free water,
1.1 uL; 2X1 step Buffer, 12.5 uL; Enzyme Mix,
1.2 pL; Primer F/R, 7% 0.6 pL; 5k RNA,
1.5 pLo J 2642 50.0 °C, 30 min; 95.0 'C, 2 min;
39 AEIR: 95.0 'C+ 30s, 55.0 °C. 305, 72.0 C.

Chin J Mod Appl Pharm, 2015 December, Vol.32 No.12 - 1425



40s; 72.0 ‘C XV 5 mino PRI 1%5 IR B BEK
W E
1.6.5 Real time RT-PCR 3l 5 Vi 23 S AS [A] A 77 26
IOARDG R HANT i s e LU
HUREAS [ RNA AR, SR J5 16 i One Step SYBR”
PrimeScript™ RT-PCR Kit II (Perfect Real Time)if
T Real time RT-PCR. Real time RT-PCR [z v g [f]
25 pL [ NAK % : RNase Free dH,O, 6.5 uL;
2X One Step SYBR"Buffer, 12.5 pL; TaKaRa Ex
Taq HS Mix, 1.5 pL; PrimeScript® PLuS RTase
Mix, 0.5 puL; Primer F/R, 43 %) 1 uL; Bifk RNA,
2 uL. M ZPF: 50.0 C, 30 min; 95.0 C, 2 min;
39 KAE¥R: 95.0 C, 30s; 55.0°C, 30s; 72.0 C,
40's; 72.0 'C M 5 min.
2 #HR
2.1 HIBL HINT B0 25 14 38 A0 2 e

72 h 5, RIVCAFEIRE N 107~107 1, H
) 8 FLIEATEAS; MK R RRE] 107 1
Horp 6 FLEAERA; MW R EAE 1078, %
B RERA . RN 5] RN R AR 5 A2 5 2 O R
FETE N 107'~107, BT LLJE 228256 1k 5 L M
1072, BRI )4 72 ho FEHEHE 240 H s A2 ) 45 5
F Reed-Muench A AT PATHELH . FF A0 B0 25
(1 50%2H 2140 g X Y & (TCIDsg) /4 107*+* mL™",
[ B 3000 4 99 25 ) LR 102 1 028,
2.2 THAYE LR LB AU TR EERE I B 2 H

FEXTHRAH 251 T 200 96 h vh, 49KFE
<100 pg-mL™" I, A28 3 (1 35 BV 6 4 I 1 7
SERIFNAE KB DL A S, B AT DUHE DT H e 2
Wk B o R % Bk . [RIIN Z0 TR 20T AN A i Tk
ZEHU 0T L B B R AR E A, R
YEFR N 100 ng-mL ™" N 73— B I i A
SRS O BE AR G I A A p ARSI LA
J% Real time RT-PCR 3 5IHF 50 1 H A5 25 A1 401 1]
I FE 3 5 R

TEIGTE AN S0, 0 B P M X IR P 2 )5
48 h EAHIURA, ETE. LR LEEFA b
KA MEREFIGEES: 72 h FERAE LR
e ZE B A 0 s 25 3 B AR T, TR PR FE )
96 h JESEATH K. RASEI T, 9 PH X B TR
FiEE 48 h 5, RERXRRFLE IR AR, SR
FL 4 FEER A AR EE AR A (HAE 72 h R
96 h Ht A H LT LT8R Tk R I A H R B
EH. 458Kl 2~3.

<1426 - Chin J Mod Appl Pharm, 2015 December, Vol.32 No.12

HEFE S (72 h) HFE L (96 h)

FHFISEEG (72 h) FHFISIEEG (96 h)

R IR AL(72 h) S EEXT HRA1.(96 h)
2 AR OB ERA R TE LI Ao o L o
HH AL
Fig. 2 The hemagglutination ingibition of Taraxaci Herba
ethyl acetate extract in neutralization test and proliferation
inhibition test
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Fig. 3 The hemagglutination ingibition of Taraxaci Herba
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petroleum ether extract in neutralization test and proliferation
inhibition test
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Tab. 1 Hemagglutination titer results treated with ethyl
acetate and petroleum ether extract of Taraxaci Herba
e TS ORI SIS
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72 h 96 h 72 h 96 h
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Tab. 3 Ethyl acetate extract and petroleum ether extract of
Herba Taraxai for HINI1 virus amplification inhibition rate

table %
R rfR S5 HEHE S
FE S (A DEREELHD)
72h 96 h 72h 96 h
LR R 79.1 19.9 56.8 62.4
¥ K AE B 72.6 95.6 64.2 92.4
3 g

TR B AR TH () HA 55 B3 P AT AR A\ 1 3248
A K. HA fe5 NECHANZ) Y 2 Fh 21 40 i 3% 1
N-Z Wt 2 R RR M Z R 45 G ol A Mg . P
DA AT LA e et e 0 o 58 000 L 0 K0, ke D) 2 1
JE LIk AR 2 B & 784k o 17 Real time RT-PCR
T LA S e A DS B8 1 A& 1) 5 RNA 1) &
NI 0 B A, AT B TS 25 I
2. AR £ &R AT Real time
RT-PCR 5 ¥ X} 24 W6 A4 A0 k9 25 1) AR FH A
BB AR T . KRR E R, 5
B REAR LG, 0 18 2 H R S 560 3 S 3 400 1) 5
5, BEEERREER, HA KR CEREEEL
YA T AR B HINT 6 2% LB R0 1 B AR
PR 2 AR B F . #R¥E Real time RT-PCR
B AT LU H X 2 PP A YD AE AR AP HINT 3 2540
A5 W SR . He 25U 3 3 b /K B 1545 2 (0 7
AGEKFEIPIXT HINT 5 75 A 5 HE FH , i A5

HE BRI 2452 2015 4F 12 A5 32 5258 12 1

56 17 A~ S K AR ZE RO U HINT 955 28 TG AH R
MIVEFT, R 2 22 i T B R B 5 U A A
A S0 T A DEIK BE R AR A B TH A 98 L REFE L
WG, HoRIRA R CE . IE TR A i
PEMUG, oA RAAKCREEL, B AR 21K
FHAD IR 2053 7T e 23 5 7K L1 2 b T 48 B 1R K 7
YIABTAIE . RIS N DUS #F 7 H AR R
PR ZH oy AL T R ) L

AP, HM) 2, MAEKKERR
B BEERA R, ARRB/N WS, 5T
e A K, HIVER L ZMAER R, B Ah TG 24
A RRIEFEMEMETNE. BT R e A
AR HIND (9697, BETEIR RINFEE
IS RRAS o T AL B G b AR T A
U AR HIND R EAE R, o8 7 i R 45
PUREEM, BT HE— PR B AR B SE R EE LA
53 SRt — 5 it B B0 25 1R AL o

REFERENCES

[1] &z, WAL HA HIND R R 2 8T 24[0].
RTRZE 224 244],, 2009, 25(3): 238-240.

[2] NOVEL SWINE-ORIGIN INFLUENZA A (HIN1) VIRUS
INVESTIGATION TEAM, DAWOOD F S, JAIN S, et al.
Emergence of a novel swine-origin influenza A (HIN1) virus
in humans [J]. N Engl J Med, 200, 360(25): 2605-2615.

[3] QI X, LU C P. Swine influenza virus: evolution mechanism
and Epidemic characterization-A review [J]. Acta Microbiol
Sin(ZEM 2441, 2009, 49(9): 1138-1145.

[4] WANGY,XUY Y, ZHANG CF, et al. Research progress on
A HINI influenza [J]. Med J Chin PLA(RIZEEE 2% &),
2009, 34(6): 651-654.

[5] LIJH,LIUY Q, WANG L M. Research progress on genus
Taraxacum plants [J]. J Jilin Med Coll(75 #REE 2424 Bt 2 4k),
2011, 32(3): 160-166.

[6] RIEFL, AN AWM I T RT]. M2 EEEZ,
2004, 15(8): 519-520.

(71 JAR. WA TEGEBI S R[] e EE, 2009,
24(9): 1801-1802.

[8] QU C H, XI Y, TAO L, et al. Comparative studies on
antibacterial action of three preparations used for cold in vitro
[J]. Chin J Mod Appl Pharm(* [E B FH Z5%%), 2005, 22(5):

420-421.
[9] PNEBE. PURETEGABEE] A HCRE M Z),
1997(7): 32.

[10] LINY, ZHENG J H. Researh progress of a Chinese traditional
drug taraxacun herb [J]. Chin J Mod Appl Pharm( EHiA% B
F2452%), 1998, 15(3): 10-13.

[11] HE W, HAN H, WANG W, et al. Anti-influenza virus effect of
aqueous extracts from dandelion [J]. Virol J, 2011(8): 538. Doi:
10.1186/1743-422X-8-538.

Wk F A= 2015-05-06

Chin J Mod Appl Pharm, 2015 December, Vol.32 No.12 - 1427 -



