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Abstract

AIM: To assess the effect of Laggera alata (L. alata)
extract against hepatitis B virus (HBV) infection
in vitro.

METHODS: Effect of L. alata extract against HBV
infection was studied using the D-galactosamine
(D-GalN)-induced HL-7702 hepatocyte damage
model and HBV-transfected HepG2.2.15 cells.
Cytotoxicity induced by L. alata extract and
hepatocyte viability were detected using MTT

Baishideng® WCJD | www.wjgnet.com

assay. The levels of hepatitis B surface antigen
(HBsAg) and hepatitis B e antigen (HBeAg)
were determined by enzyme immunoassay.
HBV DNA level was measured by quantitative
fluorescence PCR.

RESULTS: Hepatocyteprotective assay using the
D-GalN-induced hepatocyte damage model in-
dicated that L. alata extract markedly improved
HL-7702 hepatocyte viability at 25-100 ng/mL
and produced a maximum protection of 45.66%
at 100 ug/mL. HBsAg and HBeAg levels were
assayed after hepG2.2.15 cells were incubated
with L. alata extract for 3 d. The results showed
that L. alata extract significantly inhibited HB-
sAg expression at 10-100 ng/mL and produced
a maximum inhibition of 45.92% at 100 ng/mL,
while it markedly repressed the expression rate
of HBeAg by 50.5% at 100 ug/mL. In addition,
HBsAg, HBeAg and HBV DNA levels were
measured after the cells were treated with L.
alata extract for 6 d. At 10-100 pg/mL and 25-100
pg/mL, L. alata extract significantly inhibited the
expression of HBsAg and HBeAg, respectively.
At 100 pg/mL, L. alata extract inhibited the ex-
pression rates of HBsAg and HBeAg by 84.31%
and 88.45%, respectively. In addition, L. alata ex-
tract showed significant inhibition on HBV DNA
replication at 100 pg/mL.

CONCLUSION: L. alata extract have potent anti-
HBV and hepatocyteprotective effects in vitro.
The anti-hepatitis B effect of L. alata extract is
likely based on their active components dicaf-
feoylquinic acids.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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B8Y: 3Kt 55 4% B (Laggera alata, L. alata)FEFC
M5t TR £ 9% 7 (hepatitis B virus, HBV) &
s 2ol

KT .

Fik: RAD-R M F FUHE(D-galactosamine,
D-GaIN) 3 AR HL-7702AF 4a feL 4545 AL 2L, BF 50
AR P T AL AT K 5| ALy T an e
BFits 69 %0, RINHBV A B 45 4 69 HepG2.2.15
mAa A, TR N AR F R B RSN HBV
YER . BT MTTiRA W 4 fo - Fe 20 L&
B ELISAFe &8 FPCRZE 4 Al 4] A
AT ¥ % & )& (hepatitis B virus surface antigen,
HBsAg)/ LAAT X edt & (hepatitis B e antigen,
HBeAg)#"HBV DNA K F.

FER: M PR A25-100 pg/mLK A,
D-GalNET 40 fe 5145 34 B 2% 4E A,
M A£100 pg/mLKE LB =T LR SR FEA
45.66%. > R E AHepG2.2.15%8 63
d, 7£10-100 pg/mL& & F *IHBsAg# 2 % 74|
YR, Ho sk B R 4 45.92%; #£100 ug/mLF
At 2 E- R HBeAg o uk, 44 F 450.5%. -~
e F R I AE A HepG2.2.154 806 d, ££10-100
pg/mLKE T ATHBsAgHh 224 H4E A,
B0 & 4 84.31%; ££25-100 pg/mLkE T 4k
B E IR HBeAghy b, 55494 & 4 88.45%;
FlaF, ££100 ug/mLEt stHBV DNA S #1 A B %
FpHIAER.

it SR PRI LA B IR IR I AT ta
B AG A R A R HBVAE A, 34t TR K4
TR S P Aol B A T RR L E R A *.

© 204F RSB EBEREDIESRATAE.

KR AR IRI; ZRIRFR; SO BG 1R
A iomEER

ROIRR: 7Stk B IR LA R 6 kM e
R4 4E A Fe 4 T ALAT X 9% (hepatitis B virus)
YR, LA TAR KAER TS P ook Bt A T
BREE MR HA K.

I MRS, (N7, B, KK, XE. 7 VEZOIREMDIAS
M EURTRBVWER. BRSBTS 2014; 22(17): 2421-2426
URL: http://www.wjgnet.com/1009-3079/22/2421.asp DOI:
http://dx.doi.org/10.11569/wcjd.v22.i17.2421
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i BE PURITH R Gk, KWz v H T R H
BRSSP REEEEN. DL N b
B T HIFRIAE IR BT IR E . Rk A
2R MRS SUHEIPIRGE R SIS T T
B, BAEERRME. RS E Y
W22 R0, A R ZEI R e
P L S B A G B iR 2
HAE AT VR AW ST SR 1) AR Scdk—2b
K HID-% FE - FL B (D-galactosamine, D-GalN)ZL
NVEHL-7702 140 B 45345 85 8 F0 £ R 5 90 75
(hepatitis B virus, HBV)3&H 4 44 [ HepG2.2.15
A AT T T /N B S U (R A S Bt & R
RIEH.

1 SRIRTSE

L1 A KR = (B PG AR 9B AE D EARAE BE
7= ih); D-GalN (DR FURS 40 4k A7 BR 23 =] 7=
fin); oK (ERDUE I PR 257 FR A ]); RPMI
164055753 . DMEME; F= 5L A1 fif 4 i (3 [
GIBCOTM/™=i); LI % edifii(hepatitis B e
antigen, HBeAg). £ MJH % 3K (417l (hepatitis B
virus surface antigen, HBsAg)ELIS A R 7 &
FPCR HBV DNA#Z & il ( iR E
W) TR A AT BR 23 7)); G418(3[H Sigma-Aldrich
ONTE P BERE, MTT( R TAY TREAR
MR- BRA ); 1EH ANJEHL-7702 41 Mo #k (0
B R G b 40 2R ) s 2 e H B VAR A 41 i bk
HepG2.2. 1540 Mo (v oK 2% = 27 Bt b Ja 26— 1= Bt
Fefit).

1.2 ik

1.2.1 b B3I o 4 & AU B2 iy 4R
SRS IR Rl Ko A g Skl E 7 T RSy e )
56.5 g GAE/100 gf&Hu4y; H 3= ple sy — gk
2 JRIRABA A DI 74 53.0%.

1.2.2 HL-77025F ta e FeHep G2.2. 154 L 89 35 7r :
IE A NYERHL-7702 40 iR H 2 10%)i6 4 M3
IRPMI 1640357559, & T3 5%CO, I 46,
37 C TR FR. B «HB VXN M HepG2.2.15
AR 5 10% iR 4 M35 #1280 wg/mL G418[1)
DMEM IR, B T & 5%CO, M5 7:46 1, 37 C
TFHH TR SR

1.2.3 *XHL-7702/F 48 B E % &£ K 69 % DA
M T T 5E X HL-7702 540 A=K 1 5.
FHL-7702JH-48 i F JiE 2 (1 - ED TAVH AL I
B X 10°/mL, H2F200 pLF96fLH 15 9%, £
0 WU RE i 37 L RE IR, IN200 pL 85 75 564
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pax:l WRE (ug/ml) Aol HIREEER(%) paxicl WRE (ug/ml) AsofE YRS (%)
B = 1.299 + 0.051 100.00 B - 0.944 +0.047 100.00
KRB 100 1.256 +0.072 96.69 AKKTE 100 0.921 +0.099 97.56
50 1.271 £0.054 97.84 50 0.925 +0.089 97.99
25 1.282 +0.052 98.69 25 0.934+£0.101 98.94
10 1.289 +0.045 99.23 10 0.939 +0.087 99.47
1 1.295 + 0.063 99.69 1 0.942 +0.078 99.79
VAT 100 1.275+0.055 98.15 TR 100 0.931+0.075 98.62
12EW) 50 1.287 +0.038 99.08 12EW) 50 0.933 +0.097 98.83
25 1.291+0.053 99.38 25 0.940 +0.091 99.58
10 1.297 +0.062 99.85 10 0.941 +0.088 99.68
1 1.298 +0.049 99.92 1 0.944 +0.071 100.00

FE AN A1 B2 BORE i, BN IR BE A TAT, [F]
I BV R . 4R 2859748 hiG STkt IRk,
L MA200 uL PBSFI20 uL MTT(5 mg/mL)
W FE R4 ha s b, MU 150 pL
DMSO#%3% 10 min. 7ERFFRAL EATIIS70 nmifk K
AL YR IG I . ARAIRA 50 fH A BT it A 4 500 40 i 1)
B, DAY A il R

1.2.4 3¥D-GalN#HL-7702/F 41 J.35 45 44 % v
FFHL-7702JH-41 g H )B4 1 B -ED TAVH A6 - Hi
R X 10°/mL, #71200 uL T 964U P15 5%, 45
S0 MM BE I T R R R, IN200 pL H 15 5 5L A
B AN [ FE FRRE i, AR B A FAT, R
IR R BRSO BRIV A0 L 159740 h
Jii, I AL S BR AL 7580 mmol/mL D-GalN
R i 15 7R 5L, i DR IR IR TR AR . 5578
hJ5 FEREFRIE, BESL29) 0200 pL PBSAI20 pL
MTT(5 mg/mL)&W. P4 him 52 B,
FLIMA150 pL DMSO#i % 10 min. 7EREFRX LA
WS570 nmPl KAk IR EE.

1.2.5 stHepG2.2. 15 A K 69 & vm: IMTT
PRI 5E RE S HepG2.2. 1541 Mo AE K 5. ¥
HepG2.2.1541 g i 8 (A B-ED TA W AL IRk
B1 X 10°/mL, 5200 LT 96fLH i %. £F
0 it U R A0 2 % TR, IO\ R R R AR RE 1
AR BEIRE i, BE9L200 pL, REANHREE B4
AT, TRI I B B PR R R B B FR6 diS st
FEIE, FEFLAY I IIAN200 uL PBSHI20 uL MTT(5
mg/mL)AW. T 774 him 72 BiE, BEFLIA
150 uL DMSO#E% 10 min. JHEGFR K570 nm
R NIOL) i

1.2.6 thsP4THBVAE A LU YL HB VL [ (1)
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HepG2.2. 1540 Jd A #5784, 30 3k 438 U ot % 40
R LG HBsAg. HBeAg. HBV DNA
(R0 I L, SR VRO A S I BTHB VAE . K
HepG2.2.1541 il B 1 i -ED TA W AL - H e
B X 10°/mL, #8200 pLT96LH %%, 45
20 M N R 0 2 G R L, O FH R 5 A R
AN R P IRE S, FFL200 pL, AN B34
SPAT, [RL B 1 BRI R L B3 ddfe & JE R
FERE T B BE TR AL, K et 0 1] — A i [ — VK
(3 IR SRR A, VE AR S, FEIN2 5
HEIRFEEOR A nlFE I s % Hig, HELISAIAH
W5 R 7 P HBsAg HTHBe A gk J&, DIP/NE/R;
FHBV DNAE #PCRIXFM ¢ £ 7L FHBV
DNAMKJE.

Gt LKA imean+ SDE R,
K B2 Z 0 T (ANOVA)FIAT K 48 i),
P<0.054 7 e A geit 27 m X

2 #R

2.1 <A FRBAFHL-7702F2HepG2.2. 1540 i,
# AR R K AMTT S W5/ 4 25U
XTHL-77020F 40 s AHep G2.2. 1540 g [ #1145
BRI S FIYIE1-100 pg/mLik &R %
HL-7702fF 4 s M Hep G2.2.1540 o 4= K34 76 &
FHWW(ERL 2).

2.2 < F I AT D-GalN B HL-7702/F 48 i35
1 69 BRI AE R W37, D-GalNAi 47 21 15 % 7
1 LA AT 1 25 5 (P<0.01); /NBE 4G HEELY)
#£25-100 pug/mL FE I, X D-GalNEUH 41 i £ 45
A B R E I (P<0.05, P<0.01), i mfid
h45.66%:; FH: X HE/K 68 i o) T A A 55

Wi £ % E

RIR AL R AT
T SBEH A
BER GG H A, SR
AT $mAXHL
K AR TR
it X, HAIRAR
20 ARl A
WACF BB
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DR F A ANHEA PR IUAE100 pg/mLIXTHBV DNAK i
£ AHBV & A 4

##HepG2.2.15
w fg B A Fe
D-GalN# AR
HL-7702F %8 #e
45 B2 AR A A
LEE NS
WTARAT RAEA.

Jaishideng®

bax:| RE(ng/ml) AsofE RIPER (%)
SHINR 1.242 +0.043° -
D-GalN}#B - 0.655 + 0.056 =
K %&E] 100 0.832+0.039° 30.15
fR-D-GalN 50 0.789+0.047°  22.83
25 0.732+£0.056  13.12
10 0.711+£0.038 9.54
1 0.687 +0.057 5.45
JNEEIREL 100 0.923+0.041°  45.66
#)—- D-GalN 50 0.874+0.0564°  37.31
25 0.781+0.044°  21.46
10 0.741+£0.057  14.65
1 0.706 +0.045 8.69

°P<0.05, "P<0.01 vs D-GalNJIRA. RIPE(%) = (RL£E s,
@E— D-Gal NéﬁA 570@{5)/@%%“%@41 570@@- D-Gal NéﬁA 570@
{8) x 100%. D-GalN: D-Z &I,

IR VE R, 4E50-100 pg/mLIKEI, X%D-GalN
0 A M 5% 0 7 S5 R T (P<0.05), St
TR H30.15%. & RRPANK AR BA
BRI PUD-GalNA4% 40 M 11 75
2.3 SR FHRIRYIKISFHHBVAE A NP
VEH THepG2.2. 154193 dJ5 Hegh K lnsk4pr
R, FEME 100, 508125 pg/mLi, ¥HBsAg
FIHBeA g #HIEH, HILH0HI1EH bE 259
HRPE 3G I Yo, S A AL LR, NB s
FEEUYIEL100, 50, 25H110 pg/mLIF, XfHBsAg
Sr VA B MEE F (P<0.05, P<0.01), A
HAY ) N45.92%. 40.89%. 34.03%KH110.72%.
I, ASEEZHREBUAE100 png/mL T g 2 0]
HBeAg/>il(P<0.05), HLAMHI3 4 50.5%. MM
X RRK R 8 B T AR S, (7R AR R
& FLAMEIAE I 59 11056 2540 75 B2 5 S T
A TEIUEH THepG2.2.1541 16 d
Ja H A R WL PR, SNSRI
100, 504125 pg/mLE, XITHBsAgFHBeAg¥f
FOHIAE R, HLA I E FH B 24 P 2 1 384 Jon i 5
. ST A L, SN RSP I AE 100,
50, 25110 pg/mLif, XTHBsA g/ i LA &
FAMHIE FH (P<0.05, P<0.01), HAMHIR 504
84.31%. 71.49%. 58.98%F112.41%. [}, 7Sk
SRBUIAEL00, 50HM125 pg/mLIN, BEME T
HBeAgf 53 /K F-(P<0.05, P<0.01), JFH| %43
5 A88.45% . 67.38%F151.76%. Hi Ak H LI,

WCJD | www.wjgnet.com

A7 W AR FH (P<0.05). 171 B 6 Bk O
R T AU M, (HXHBsAgMIHBe A gl#41)
HVEH S TR 2. G ER3RI6 difgh R,
WA /N 5 P U H AT BRI A SN THB VAR HY.

3 11e
LI 5 2 HHB V5 | 1)l f5 S AR OK R 1 S
PEVAT AL G4, gt B et R 463,512
HBV#i, M EEHBV A &YX, HBV
W AT SN H B A 10%-15%, Hrpig it 4
TR % 5535 293000 )5 B, R4 357 BIsE T
& Ik 2T 2 AR SC %Y. HBV 2 230 i i
U B 7, T 22 T AL IR AR L. BN
PHBVZ RN LR sl S 28, 496
15%-20% & 4 g 18 PR 45 5 4 Fg vk J 3,
o381 ST 58 R 3k — 2P Ak S S AL T iR
R SN M . AR H RTHB VIR TR
B P AT AR B G AT, KR OBV
(100485 7y 2 RIS P S AR AFAE. 19904F i 3 [5
TF R (38 A2 ) LB B M B 35 PR T L8 1 &
R RIEG R, H IR 1 SR RN
T ESA, SR 98 B FEAH DB AT S [ T
TR TN IE AR ) R 1 R [ 4
T ) — 2ot LT R 29 (Wlo- TR FE AL AT
FA) P — s B AR B L FR R
Ji&, AR ILST O B R EE IR RN E
ORI R B B A 1 H AR AR K
MR et Dk, 7F B E Y 2 A aE 250
FRRBEEN T, AT 2RI 5E,
AiFF Al 22 A 3 HT LU IT 2 BB 29 A TR
HB V&P Mk g DN A 25,
SR = B R R A S ek, B TR R
B LA A DN A s RS THDR A 27 71 A 1R 25K
HBV HUK G NSRS N, 7 R0 40 i A
PR LG A N e, KK PR T HB VI G L
HIFFCABTHB VIR K JE. HepG2.2.1541 fild
Je B A H BV 3 DR 4 ) T 4 4804 TR 3 e T
FEHep G241 i, Z2G4187# 153 2t ve %, %40
JHLBELE RSN IR 77, JFREFR 2 I HBsA g,
HBeAg & Danefiifr, w2 41 fl A DN AFI
RNA(LFE4H L cceDNA), AEIR I HAIHBYV
TG A M (I AR, B % 40 M 15 5% B s ke
S SR T SR R Y Hep G2.2.1541 il A2
H TP LTI 5 25800 25 3007 A fe i FH 1) 400 ik A
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iR EE
PEL TP
W B 5 BT KA
\ HBsAg HBeAg A E ;;%5#, A
Y T Rl
SEHINTR - 1.200+0.033 - 0.893 + 0.079 - %R T oA
AKX 100 0794+0.147° 3381 0729+0.045° 1836 F AR,
50 0.945+0.064° 2120  0793+0.027  11.20
25 1.096+0.013° 869  0.849+0.107 4.96
10 1.153+0.123  3.89  0.964+0.059 -
1 1.229 +0.079 - 0.916+0.104 -
TVREBIREW) 100 0.649+0.066° 4592  0.442+0.057°  50.50
50 0.709+0.016° 40.89  0.764+0.007  14.48
25 0.792+0.051  34.03  0.867+0.080 2.95
10 1.071+0.052° 10.72  0.999+0.066 -
1 1.306 +0.034° - 0.922 +0.143 -

°P<0.05, °P<0.01 vs BHINIBZEIDMSOZSE<0.1%). HIK(%) =

OIRAT A B - SR IIA B/ (Y

IRAEYIDALE) x 100%. HBeAg: CHUETKeHUR; HBsAg: CEEREREHIR.

. HBsAg HBeAg
PRETELEY) WRE (ug/mL) Al pre— Al —— log (HBV DNA)
SBHINR = 2.497 +0.009 = 2.360+0.088 = 5.137 £ 0.032
RIKKTE 100 1.728+0.173° 3060  1.921+0.145° 1824 4.923+0.127°
50 1.905+0.095° 2348  2.002+0.175° 14.79 5.078+0.048
25 2.150+0.091° 13.67 2.084+0.126° 11.32 5.081+0.036
10 2.175+0.142° 12.66  2.244+0.102 452 5.228+0.024
1 2.475+0.142 061  2.387+0.169 = 5.281+0.149
JNEREERE) 100 0.391+0.018" 8431 0.271+0.054° 8845 4.951+0.106°
50 0.710+0.021° 71.49  0.767+0.094° 67.38 5.070+0.037
25 1.021+0.071° 5898  1.133+0.123" 51.76 5.140+0.050
10 2.181+0.073° 1241  2.261+0.049 381 5.412+0.123
1 2.478+0.029 048  2.345+0.025 0.21 5.388+0.108

°P<0.05, °P<0.01 vs BHINIBEIDMSOZE<0.1%). HIHIZE (%) =
{B) x 100%. HBeAg: & FUFFHKeR; HBsAg: AR RENR.

AU AR SCIE R IE FHHepG2.2. 1541 U 57 /N B8 44
FEYIHTHBVEE N £iA(HBV DNA. HBVHiJR
RIX)IREm, WP ILHTHB VAR, g5 31 3%
B 7S b S B LA R 0 R A MTTHB VA .
FEFRIGIT ., PURTEZ . Sasle B R B A
RIS, B T HURERRIT AL, PRI 294t
P/ JHF A0 AR I RS TF G 1) e A T
Ay . KepplerZ5 ™I T19684F 1 13 H
D-Gal Nl £ K U BB, A A 2T s 21
RIS 5 N 2 R AL, &R E %
K42, D-GalNIE RGeS 75 K h W= A= 18 1 45t
i A AE . 6T D-Gal N H5 1E FAM L, i 2
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(IRAT DA E - ST IIAE)/ (WIRETI9A

KA IN A D-Gal Nl JH-4H i 5 8 PR s g A% 1
FHHA, BETe G PEHCUTPAE il IR R L
PE(UTP-galactose), B /K1 #E, 5340
RUBERS, SIEFAIMAE. T2, &
FIRAN, ANATARIE B B F G B 4k Je v A
D-GalIN# |2 (1 453 4 Hh ke 25 1 3 S 1 FH 2,
BT D-GalNiE R 5 N S 58 5890
BEPEIF 2 SR R JE #4018, HD-GaIN# 3
() S0 O A28 2 ek H i s TR AR 24 0 0
IR —. ALk, AWFFUR D-GalNG i IE %
NVEHL-7702H 40 J 453 A7 BB AR ) T /S b 2 2
Iy AR ST A0 M B 7 4 L, 45 SRR W /S B
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;ﬁ] /fj' {f /{irﬁ P EUY) A SR I PiD-GalNTR G HF gl e 7 Ekundayo O, Oguntimein B, Laakso I, Hiltunen R.
AR, T R e Composition of the Essential Oil of Laggera alata.
s, ag—x L SRR HPER UK RS 5 Planta Med 1989; 55: 573-574 [PMID: 17262484 DO
2 j);;ri: ﬂ;ﬁi KR NS JE (Laggera genus) 245204535, 10.1055/5-2006-962103]
: LR R N g y o 8 Wu Y, Zhou C, Song L, Li X, Shi S, Mo ], Chen H
P VAN I A I N ES , , , y 2 / .
FTEEL LB ATAE AR R SO P AR 3. P9 AT Bai H, Wu X, Zhao J, Zhang R, Hao X, Sun H, Zhao Y.
INEE (L. a]ata)%ﬂﬁ}ﬁif\ﬁé % (L. pz‘erodonta)ﬂﬁ Effect of total phenolics from Laggera alata on acute
AN Fih 2 Wi 4 A ; N T a2 N and chronic inflammation models. | Ethnopharmacol
IEHIECTERIEE A0k B S SRR PR 2006; 108: 243-250 [PMID: 16814499 DOI: 10.1016/
X, BURF T NGBS A R 2 Y jjep.2006.05.017]
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