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MEPEINBEREAEHER, EREVKRELE
10~40 pmol/L, MERBRAHFHERAUAR, TE
AEHBBAOTE. WA FEENRETEAN
B8 P ERFFEE, NBshY #Oh FEZENH .
EBRRBEZLRTH Popnr-s 5 Pupiear 18
S, UM ARBHT BAIZRGYNEEREN
#,% PDR {EXTF 1.5, WRRBr# s 5h, AT 8B
REEFHHEY . PREQNZARVRLGEAR
Caco-2 I PR FENKEED WEHRLE
SMERERL B ARARNLESYEREREZE
MM, K PREERR—ME ATP KBiH
MDR #:H M5 MM X 5 FHE R 170 000 # B E
H.2EETHH AP S AR L, BB 259 M i %
BB BRETHA LR, AT 3B 29 %R E R
S, BHMKE P-EEOGEFREMHA, BiE
STRRRENFAERMKFESERNWEREEE
B, HERRVEHRENM AP MAGZRKE B
RERE RIS BT 18 ) Pagoar—e. B8 8 £ T, T H
W H BB Pooppar MH BT FFE,PDR i 3.445 F
ez 1.386,#7x P-RELAIEESS TRRRKNI
HE 3B, BERTER PREANEY . HX
REAZEES Pop-ar KT Popar-a BEEEH
FEEMRARSE—SRIE. FEETRHRER. M
PRABEMREIMEREEIBREUENHE £,
FEFE P-REAN R EHHESSHLRE.
Caco-2 41 a5 Y 4k g 25 9 MR WO BF 5% 1) 4k S0 45
B, R — b f o A9 0 2k T RO, AT DL 2 4
FHRFREIH U RBEREE WA Y BTN
MR, R B GYH HERRBET R
MRTR,. FANGE TREA YN ERE, IEY

MERW. BHIRETEERBEYRBTRI @, H
T ORI 4 o 25 0 B Pk R AR 4 A 0L 58 ok A e
WALRETH Caco2 MMBMBA L DMK
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FUEYRETERM ARETHEAMR.
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Experimental study on anti-HIV activities with extract from tuber of Typhonium giganteum
WEN Rui-xing, MA Hong-tao, WANG Xiao-yan, WANG Xia, YANG Yi-shu, WANG Xiao-li
(College of Life Science and Bioengineering, Beijing University of Technology, Beijing 100124, China)

Abstract: Objective To study the effect of anti-HIV-1 virus with extracts from the tuber of Typhoni-
um giganteum , so as to discover new and high efficient anti-HIV-1 leading compounds from natural prod-
ucts and Chinese materia medica. Methods
fied by the way of phytochemistry, such as column chromatography. Then anti-HIV-1 activities of the ex-
tracts were assessed by in vitro method, MT4 cells and HIV [ B virus were used for the experiment. The
results were judged by cytopathic effect (CPE) method and p24 antigen assay method. Mechanism studies
were carried out by BIA techniques (BIACORE® 3000 molecule coupled equipment). Results The ex-
tracts of T. giganteum showed potential anti-HIV-1 activities. Two of them showed gp-41 transmem-
brance protein and Vif protein expression inhibition, respectively, Conclusion These extracts in the tuber
of T. giganteum might rewardingly contribute to anti-HIV-1 activities, which could be developed to be

Extract from the tuber of T, giganteum was isolated and puri-

more efficient and less toxic leading compounds in the further.
Key words: the tuber of Typhonium giganteum Engl. ; anti-HIV activity; CPE rating method; p24

antigen assay method; mechanism

AP MEaMF A TELE NKE
By AE Typhonium giganteum Engl. H)
REHMERE . RFEH. A% HF F -4 8K
BIEFBERE., WHPRES OIS RELME.
WA B R R LESY . IREVHSE
ZHEER NERIE. AR HEERET.
JEM B FRERE. BEOMAAREEFE 5
BEOUREAROER BRETRATFRITIBAERE
BB R B IR TE B R E B R
TR BERHURTRESEEE. BT 2003~
2005 EMLFRBEARARBEOMAFHB NI
SARS fEA, T A L R &0 FA A F HIV B %%,
U R B R A BELERIGITERN T A,

1 #H¥

L1 #AY5ER . BEaMEAMTHEE =Tk
FREFKDPHAMBAR: AEX BT ZR
(AZT) W B Sigma A & ;RPMI 1640 #3 % . 0
¥R 4F L3 Gibeo 22 W) ;p24 HLRK WX &M
B4R (bio Merieux bv) 2] ;gp 41
MAEEQ.vif BFHAE BT RERA; Sephadex
LH-20.0DS & # & & Sigma 2 7] /= & ; HPD-
450 KAWL ME B THRA A N-
BET _BEMK (NHS) fIZ# 3-(ZHEER
I TR (EDC) WA *E GE 24H].

1.2 {#%:5G403/SG603 A ELEWHEEN
# /0 A (Baker Steril GARD®][ Advance Model);
Elite  CO,# %4 (Revco /A 7)) ; XDS—1B # #
BB (ERKEFEES ) ;;CK40 HZEBHMBE (Olym-
pus /A7) ; BIACORE® 3000 43 7B 3% (XM 5 2 H GE
ANEL, B A2 (Gilson), Model—550 &# #7 {%.
Model—1575 ¥ 4k #1 BIO-RAD /4 &), Stuart RE300
et % X% § %@ Bibby Sterilin HR2A .

2 XBAHE

2.1 HYHE - #HA%E VB2 R EAEHRK
P3,1 000 g/¥R, 4+ B M A 5 000 mL 30%.50%,
70%.95% Z®,. B\ IR, X HEEH®E, BL
2 000 r/min,5~10 min, B L ¥, 5 T, 3B B K
MAFRERIBZERRY . KBER 30% 28
BRY (HEKEBRH 1/100)0, AEBFKER,
1 500 r/min B> 5~10 min, ;L &84T HPD450
KILBMMIEE A KKXARRKRI BN B
WRHEITHR, WESERBE, ET&H. KB
30% ZREVERELRE S (A) 300 mg,50% Z BE¥EMHERE
i (B) 200 mg, Fi /0 B BE RS WAV AR HE O » 3 R EE AT
BEEER LH-20 5,20 #/min, 10 mL/# 4,
T#MH. REABERITARIELGRER
W, BRAEBIMA A3 AR B6. I A3
150 mg, A LB FKEM.0.2 um EIRME, #17
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ODS A% KKK, K-F®E (8:2.6: 4,
4:6.2:8), i RGO, WAES VB, T
£F, REBERR A302 KB A M AL,
2.2 HRBUHTR - FALBRRAWHTENESY
SRR ARR MY (CPE %) 1 MTT
B, ARREREESH HIV-1 REXREME
fl, ARELRAAM HIV % REARNTESH
REFRTEMBRIFHER  HHERER AL
BB ++++550%~70% G BR .
+++3;25%~50% HREBKE: ++;25% LU
THRRE: +;BERE:. —. BIET 25% 41/
RENRBRENBRGHELRAE.

2.3 MK OREER RERESME HIV-L %
VLRERERTHSEXRTES LRI ANE
B EX R ST B2 3 % B IE B 40 B v B
H;ALKWRA 200TCID50 @ HIVIIB i &E 5
MT4 48 2. 5X10* /FLIBR A KK B 5% CO 8%
FEITCHAILEIRFRHG IR, TE6X
Fi CK40 HZ B MEXNAME ST LH#TEME

A CPE Ml p24 HURRE X 45 R#FTIFH.

TRBEEHEHARTHE . IR=[1-(CC—TG)/
(CC—VO)]X100%, IR KRl &, CC X 41 a3t I
FER, VECARBXNRAEEE, TC ALRAFTE
R, LM RAEKIER, ®E CC HARNEARECH
100% R ARELBRAM VC AN ARFRE
REMZME TR RA, &1 UTHENE. B
FRRBERNEANERRPGETERME,

2.4 YERPLE BN, BIA (biomolecular inter-
action analysis) iR B F—FEAHREFH it
& (surface plasma resonance, SPR) 43 Y25
REBRERNHBEYEBRITBRLOER, Bl
W% Bt i (sensor chip) RESFEREW T F
REBE A& RN, RENREEY
SFRIMHEEERERIA. BmHATEMIRCY.
LR ATEE -MEY S F (BB BEELR
SHRE BESZHEERNG T (Y B
VOB AR ER (FC) Wil 5 R, & i 28 5
BENEMEEFEES FHERTLIFZEAL
HEER KANBEEHREEE SaMRERN
REZHTENFELR. XENAERBGEBAERQ
(HIV-1 gp4l %) f pH 5.0 BEBREW AR v vk AL i AL
20 ug/mL MW . #& M Biacore 3000 {8 BXK (% f 3
B . BEBED CMS R (50 nm £BHEEER
ERMHA R TP EGRE ;£ NHS/EDC E 4

FHERRERE. A5 ERREQRK. BEHFHE
MMM (JERE 1.0 mol/L,pH % 8.5) ¥ KM@
%8 RS L B A

HERBERMFURES ETHXAE ) NFLE
g, IMASE R PBS B, AL 1 000 pg/mL I
BOREAWRITEBBRE, LA 0.22 pm HILEH
Wil HEdw PBS MERBHBBH RIS,
Rk B, B PBS B @ EEBAR
REBK CMs BR, YERFRBE, MARFNA
#n » Biacore 3000 REX a7 R M, R 5 HIiE
BRVERARTERROEEHER, 5 FE
RIFEYE. RWSERIE A EHFEBEE, T
BEEBRAH R, IRU (M EA) MELSHT
CHRABEAYEMEKERET 1 pg/mm’,

2.5 HitFEFEHEMRE TCID, K A Reed
Muench 77 ¥ % &, 3 & B8 0 2% 5 & %k &
(ICs) EBPEH|E (TCso) ' RE (P ) R
BLISS % i#1TitE .

3 XRER

3.1 ZHMURAR BN By B - A B R SN AR A A 1
WHER . G@ 1 W LAERER LH-20 £ 0y
A3.B6 #1 ODS M BB RIS A302 B HAE REF
M HIV RBENER.ERRE 1,

3.2 p4 FIFRMBELER L% 2,

3.3 AEIRBYERITHE - ERILE 3.,

3.4 fFABAMIRER . BAMARBLSEAE
HRSEHER: L& 4,

4 it

4.1 MERTHNESGREIAEREA A3, BS6,
A302 WRARIFHS HIV REER, YRR
WHEETE 125 pg/mL B R F W& X 2 5 A
71.43%.78.57% .78.57% , BiH 2 £ R B X (P<
0.001); ¥ A302 Iy & ¥ & 3% i B 500 pg/mL
i, %of 90 HE B 410 6] BRI I, IR TR A R R AL (LR
71.43% , UL B FC 40 2 4 ok B A A, 3 0 25 9 R
BOVR B AN 07 380, B T 38 0 0 M 4, BT LA R |
WM, NZERPENE, LREELR
B,

P24 SURKRPER, XBRAYH A B LI % H
BAEERBUTHERE . RIESRAZAHYNE
TR, p24 HFEWMEYE S CPE R ENE R E
F—-BHEBEES - M A3.B6.A302 KR A
AU BMH HIV R, YERRBRERE 125 pg/
ml & X 55 2 8 0 0 38 4 B R 42. 022 .73. 71 %
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xR

200 pm

200 pm

A3 (125 pg.mL")

21 KRaBNe HIV-1TB g8 %€M (CPE R N%)
Table 1 Inhibition of extracts from tuber of T, giganteum

M1

on HIV-11 B (CPE rating method)

:”““m .

REMR

AZT (200 pg-mL")

B6 (125 pg-mL ") A302 (125 pg- mL*)

REaMBWH HIV-1 IB KBER
Fig.1 Antivirus effect with extracts from tuber of T, giganteum on HIV-11 B

£3 RAMRRWKKTEN (TI)
Table 3 TI of extracts from tuber of T. giganteum

=1 TCso/(ug *» mL™1) ]Cso/(pg'mL'l) TI

it p/lug - ml™h)  HXEERB/Y%  REAHE/Y A3 1 606. 02 74.28 21.62
A3 125 80 71.43* * B6 676. 15 15. 51 43.59
31.25 75 64.29° ** A302 1138.12 27.61 41. 22
7. 813 55 35,71 .
B6 125 85 78577 24 RAMEBUABLSERBRANEEMR
31.25 70 ST.T4t Table 4 Combination of active fraction from tuber
7.813 45 21,437
A302 500 80 71.43% of T. giganteum and target
125 85 78.57" -
31.25 60 42.86° " * " il/RU gpdl/RU
7.813 45 21.43° ™ _ - _ _ _
20 uge ! 0 pgemL™1 100 uge P200 uge 1500 ygeml ™!
AZT 200 9 92.50° - prnl Tl pgrol ! 100l M0penl”l 008
o5 B B - 100 100 A - .5 .8 15.6 5.6
ok Al ~ 30 0 Iy - 18.4 2.9 3.1 52.4
H5REN R - P<0.05 *** P<0.001 AxL 8.6 16.2 n.1 .3 2.1
* P<<0.05 *** P<0.001 ws virus control B B 2. 3.8 7.4 Bl
B 59.1 - - - -

%2 BEWMANM3 HIV-1KB K6 (ER(p24 fRRME)
Table 2 Inhibition of extracts from tuber of T. giganteum

on HIV-1 1 B {p24 antigen assay method)

a9 o BAEHA HIV-1 p24 wEN
(pg*mL™1) (450 nm/630 nm) M /(pge mL™!) FE 9374
A3 125 0.745 49,469 2 42,000 "
3.25 - 0.515 30.334 4 64,457 "
7.8125 0.550 33.246 3 §1.04 * *
B6 125 0. 420 22.4309 73T
3125 0.510 29.918 5 64.94%
7.8125 0.787 52,963 4 37.93** *
A302 500 0.458 25.597 3 0,017
126 0. 408 21,432 6 74.88°
3125 .77 47.139 8 4750
HRHE - 0.129 - 100
ik 300 - 1. 176 85.326 1 0

HREXTRLE.: - P<0.001
*** P<{0. 001 vs virus control

74.88% . it ¥ £ R B E (P<<0.001); 3 A3 5t
RE M ME R LB AR RIE, 4% 42.02%,
BHARKBMARESHBBER ST RAY
p24 IRRAMNENREEUEYEETHER . EWT
ZERORAME ABEMK 4 FF (31,25 pg/mL),
PR EIE R MR, 490 64.45%, SAMBEH
RS AEE R AR R BREEEE W T i
MEMREE. TR p24 IEAANERMEHEA
—ENRBRE. H—FE NERE RGBT
UEH MRy ERAREHOMEXE. U
CPE %RKRBEARIFMEANE,. 5 p24 FIEEN
AL, FE¥MRABEAKRTEE ALAR. &8
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BEHEGMREEREEREESAR . BHE BT

p24 HIEK M. FrLL CPE Rk Z&EH HIV %E

MR RKRATT LAY 0, X BRI NA M ENR.,
4.2 BHMIANMFEANMAN TI 45K
21.62.43.59.,41. 22; ¥ M8 2006 4E 1 AERAG MR
W HOAR R HIV 5 EBRG B LR
BARKFEU KM, TI KF 10 HEYTTREEA &
St HIV Sk, 2R TI KF 10 WAY AR
FRRMEAERIA BEEM 3 NMERIAK TI
#EEAEAL 10, BB FREUHME, X & HHH
AR A& HIV E#, HEFHLYHHEN
H, it 2B YNEARR UG, BB B BFH
i HIV £S4E9.

4.3 BEMMARBUESERABRSNEARHRT
REBBWM B Y gpdl ARFHEEK EXKRR
W 50,100 ug/mL 5 gpdl MAEAS RS,
[ B v B 3% R LR BB P FH B3R, 3 B2 LR B O
X F&LTE 500 pg/mL B, 5 pgsl HWEEE N 151.1
RU, 4R &R HIV-1 gp4] A EH T RERE KT
A BMAERREZ—. EREA A A3 WIEHE
FMBTFAHBIA B, A BIAL A302 5 gpal B
BEERAAHS RALERAESTHERE HIVE
FRHMEAN ., HHIWA B6,A302 5 vif EHE

B B 1R , BP 58 B v B BRI, 0 20 pg/ml —
ES vif WRKNDAMBE, MHKEH N 59.7
69. 6 RU, /84 B6 f1 A302 xf HIV-1 vif REHH
fER 7R vif ATRESM 3100 B6 f A302 MfE AR
Z—. —Fpp g & R I R — FR AR A
ARAREER W RTRRERN.

4.4 BYBERE - EHAEZRBERRE—-EAN
HHMAXE . BHABARER. HEAKEHR
MEE—LHE.
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2, T

(1. THRREBLBBERAR LK EE  222001; 2. BMHEHKE, W) BB 610075;
3. HERLPERE RREERRF RABHYRBESFRLRE, REIL B/ARE 150001

M EAn WERAKRETESEN HN] TRARBRBAMSEMA. 5% RH Klein-Defors B ik # 7
METHEBEN HSN] THARBRENNHERRR.EARUXREEEEKMBEARBITIOBRIEE. B
MR GEEN., &R AFETESBRER,1: 5.1 10,1 20 BWEBHEYS 10% EID;, H5N1 T B & Hi &
SREMAIER 10 min, FHEM B ESHH 99.82%.43.76%.0.0; 5 10%% EID;, HSN1 T B & i XB% B £ 0 30
min, 55 B M5 2L 4> 9% 100%6.99.94% .32.39% .0, i MFTHESBEB HSN]l ERAREHER TN

MWHIER .
XA AFTHEE RABHE; BRLUK
h %8 .R285. 5 IMIFIRF:A

B (avian influenza, AD) R B HBRWRH
(avian in fluenza virus, AIV) BB # 52 FA,F
HERK, AIV HFARARNBEEAWR, —F R

A E % : 2009-05-14

YRS 0253 -2670(2009)12 - 1943 - 03

M E (hemagglutinin, H), B —F A ML EM
(neuraminidase, N),HH 1~15 A FH ,N&H 1~

94 IR, HENAGTHARER T H KB KH
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