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W X LUka®y HIV-1#ES CB166 JIRTE AL & M £ A4 i ) s se 0 b5 S md HIV-1 By 400
BRI EEESMBE S BT EET 78 173880 788 HP 8BRS EREE
EeFEA(RIP), HevHEEQ., #RME THREN HIV EES LM EE. 2R
BHEREE HIV-1 p24 fURFE KT Em, B REELRAGIGX LA S HIV SUERE A
REMEm, LIHRIEER HIV &, REREA(TCS) I REEEAR V EHIESEREAE Y
EERTHSREAELS:E. 20 FRAMMHEAAEEFEAF—ENWHER. £K
HLES . AHFAETHREA.EURAR I SEEEaF L ENNMER. RIPs FEEHEF HIV-
| BRI FET. TCS EXMMH T HIV-1 SR p2a s Fak, B4 7 HIv T E M
MM, HEMNSA BRI FAREES HIV- 1 BEERP p2d HEFRE K. SRRV B
TCS % E % RIPs 50, H—RF A RIPs AF RIZBEMIT HIV &,

XA AGUEIRRRE fIRESYE HYEAR BREREES

SEHE % (Acquired immunodeficiency syndrome, AIDS) £ B A & &K% F (Human im-
munodeficiency virus, HIV)SIEM (M. LRTIREN H MR HIV #3080k &/, 8
HEERX, BEEMEE. AEFRPHITHAYREPIERFHR HIV AYHER LN
R, EEAMFHETE P EEFEROTE. McGrath %8 %154 B % %5 %E B (Ribosome-
inactivating proteins, RIPs)Y4 ., A B E —EH HFHRWEH T =00 KL HEH (Trichosan-
thin, TCS)ZEESMATIE HIVIY, T #8501 #A15 BE = B iE B8 TCS &7 AIDS 1 ARC (AIDS-
related complex) B EXHH BT, ME+ p24 HLEK FREE, CD4* T 40 R ScE s i,
RS HA S Z XA FEREN HIVEQ 29(TAP2Y) . ENERHFEE A (PAP) . EL
Fiu HIV EH 30(MAP30) . £ AR HIV EH 31(GAP3L) . HFAGTH HIVEH 31 f1 32
(DAP31 #1 DAP32)LL B B R IE1R # B & (Bryodin) % 7 # RIPs L A H # HIV MiERDP7),
RIPs i HIV M fF R R B AN, TS EW 245, RITYH A 26 f# RIPs $i SRV(Simian
retrovirus type D)BIIEH, K A LT EAFWBEHREENEN RIPSYL, 3%, RITHR T XETF
17 MIEHYEY 47 B RIPs B SYFHBEOMNH HIV &, DHFESESR BEH HIV &
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B HTHY RIPs, N #E— 4L HIV 9 RIPs SRS 51K,

BB

1 He5ish

AZT (3" -Azido-3"-deoxythymidine) ¥ B Sigma 2 # . DS (Dextran sulfate, M. W.500000) % Pharmacia /=
B HERSAZESBEFHREMNREN. B1 . B, XERESQ{(TN) & b E S0 E B H 2 Wi
FRBREA B4 15 45 s H& RIPs ZAPERERTR re sl &0, BME M R R BT S Rt YIRS Ae s
HKEH, B RERL KRR ANMEILRE, WRTR, R TREER S, 5 A Sephadex G50, G75 #
CM-Sephadex C-50 ¥ i#—#8lidk. SDS-PAGE f Tris-HEBE v (pH 8.3), RIPs 1 RNA N-EH M4
W R Y, ST ERLE L. REYRRTSE PES Y. BANUELERERE,

W1 W RIps B ASEXFER

Table 1  Sources of RIPs or curde extracts used in present study

¥ Plancs

RIPs 5236 38% R1Ps or crude extracts

BEERH
Trickasanthes kirtloten: Maxhm

HHH LS

Trichosanthes tricuspidata Lour
PFRE BAEL (2R
Trichosanthes ovigera Bl

HEHkEF
Momordica macraphpla Gagn

AFHELR

Momerdicg charantin Linn

AL

Luffa cylinarica Linn

HEH MR

Trechosanthes damiaoshanes:s C. Y . Cheng et Yueh
A H DR

F 1M EH Tnchosanthin, TCS™'2

KEMES TCSW* 2

KiewEQ T ®

TCS &4 TCS complex” "¢

BEERTEN Protein from seeds of T tricuspidara * *

FREHLFEA(R) Protem from roows of T'. svegera " '8
ERELEEME ] Prowein fracuon 1 from T. ovigera "
FEMBMEAM ] Protein fraction [ from T'. sogera *
FEENLEAM Protein fraction IV from T owigern '
A AKEFRESQ

Protein from roats of M. macrophylia " *

Kk FoTReEEl "
BLRF R TFEA

Low MW protein from M. charantia
5 MAFEA y-momorcharin * 2
ENFEATRTE "
BLFHEH Luffin"?
ERTEAKT Lullm fraction 1 °
ARV Protein fraction V from T. daminoshanests ©
FAA 48 Y Protein fraction W from T°. damwoshanesis '
i e 32 -

B 2(93P39G-1 )"

B 2(93P39G-1)"

B1Lwi(cm-1)°

MBI WeET)

w04 w2{cM-0)"

814 wi(CM-T )"

BmILG7SEL”

BILGISeET"

WO WAl I)

TR ws(gElD"

*.h
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# ¥ Plants ] RIPs B ¥ 2% RIPs or crude extracts

T WLRES

Hodgsania macrocarpa Bl Protemn from roots of H. macrocarpe " °

Gogn var. capmioearpa (Ridl) Tsai mmHED

HEHEHOTE O3 # ¥ EH Protein from T. lepiniana " ..a

Trichosanthes lepiniana (Neud. ) cogn. o F ¢ G75-CM-C50-G75°%

HEHEREAL EZBREAMI Protein fraction 11 from Z. Indwa " "

Zehneria indica (Lour) Keraudren

TEERE BAFEH

Caesalpinw sappan Linn. Protein from seeds of C. sappan = °

EFRLBEAL EAMLFEH

Carica papaya Linn. Protein from seeds of C. papaya ©+* *-%

BEREITE BT H Crude extract from C. occedemtalis " 72

Cassia vecidentalts Linn.

FEEH ST HEFER 3-3-22

Entada phaseoloides {Linn) Merr, Protein from E . phaseoloides * "%

BT 93-6-7CMI "
FEWT 93-6-8PCM-1°
T CMI 9405108 " "
FEWF CMI 940510 9 1
BT CMI 9405108 "=
HEWET G-75 940520b"

XEHER B1 Crotm 1 %

Croton trgiium L. Bl Crotin 1 *-*

rEHBEE BYERTEL

Excoecaria cochinchinesis Lour Protein from seeds of E . cachinchenesis * °

* RIPs AP &G = « AIBER;
&, % RNA NFHFRIEHE # . & RNA N EFREE: HaxlE
# , Purified RIPs; * %, Crude extracts: A, RNA N-glycosidase; # , No RNA N-glycosidase; The rest had not heen detected.

2 #Bwm

PLHIV-p24 BREREFE (McAD B E X LEEXFR AR ST RN EHT B HEMNE; LHF ALK
(APS)H HFEH LS AFEFRIEYIREVHZRFTHTHEEN. HRP HFiICWER A G HEHA L
WESERHEHE . FITCHERA kCESYHEEEEYTELAH.
3 HMFNE

HY,C8166 MT-4(p) 1 HIV-1 IB/HY +H %A Medical Resaerch Council { MRC), AIDS Reagent Project FM,
B A E HIVALB W FR, SEH I HEREN TCID,,. WEEFELIES. B -70 CHRE.
4 ELISA 3| HIvV-1 p24 IR R

Rt B v W E 4 HIV-1 p24 McAb % 10 pg/mL, 8B B VR Greiner £458]):37 CTHEE 1.5 h;
B MEES 100 oL B H 2 h )5, 10 1:500 FEHHT APS 100 uL. 37 CHRE 1 h: S0 A &35 3 E # HPR
FICEFA 126 100 L, 37 THH 1 h: FoAH %82k, LA ABTS JE30 {6 ATHE 100 L, 15 min 5, PILLENF, Bio
Rad 3550 BER{L M 2 OD {E(405/595 nm),
5 EFEFAREZENOVEERYER

¥ HIV-1 B S # M5 e C8166 MMt 8 7 1IFA @ K (ICN Biomedicals, USA) I, T /5 H¥ FEME
BEE. i 1:50 F PBS HEWE APS, ERME 15 min; k&5 F AW b0 1:50 PRS FEH FITC $Rid
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BRER AN 2GR, TREH 15 min:DABCO H R B H . X EMBE(Olympus BH-2) TUE. it
B b A AR B R > 200 MERVTED M B A A RS, (T R B A L E S RS A HIV R
L 4 R A T A R
6 BRERMTR

HXEB MTT FEMEHARES. CCWh(50% cytotoxic concentration) 2% 50% 15 EMM =k 4
M2 fE PR B B Pk B .
7 {LEH#F HIV S Cilss BRE RS BREMDPFTR

BHRMESHEERE, S 100l @3 EEA, REXRARAM HIvVERARYE. SHHMW 3~
10°/mL ¥y C8166 SHHE 100 L1, S G HI0 200TCID, B HIV-1 IR, #ERB 300l B3 XEBAEERRET
(A~ 100V EHRML ST SREE R ER D, EC,(50% effective concentration) 27 1 ] & H 4 5 ik %
S0% ATHI IR . IR IE S (Selectivity Index, SI} R CCso/ECs, i Hi{H .
8 HIVESRHANMBSHENTR

WM ME RS, =3, 87 100 pL. HRAFEHWH. SLHM3 = 10° P RBYH
CRI66 HFR 1~ 10* A HIV-1 IB/HS MR, BARBFFAANER 205 EHEETHRARBSER
AHEX NN AMRETRRSRES AN S SR,
9 1tetHH HIv RpAEOFRPFIERATR

# Pauwell F 1 & Mabmood BRI ikt 77131, S H8 K 0.005, it HULAHX HIV-1 OB B R
MR E . CCy ¥ S0% M TE EMIRF 5 FrEM 4B M EC, A R4 50% 81 HIV-1 B Bk
TSRS . SO CCsn/ECs M h1E.
10 &N SRR HIV FHNER

HHEMLEYRE R=Z4TEEIL, S 100wt HEAASFEEH. SAMA 1x 105 ml. 89 C5166 H
HRE S0 ul. &4 SHMMT 37 THER 60 min 55, .00 200 TCIDH HIV-1 DB, FHREHED
R 72N Do sk EMEREHFERITE, T RESEEE. HRARERR.C, LEBT ELISA
BEpd MEAT  ARAEYEEG, HTFNEFELEA0E HIvHEME,
11 & HIHEESRR HIV FHNER

HEMLSYELRE, #=F 7, 7L 100 L. MEALF FE&4. H HY/HIV-1 1B MBEHEHEE 4%
10°/ mL, G, bnAs 4 40 LB 100 oL, BAIMIISSE Mg R 9617, BN L3 BT ELISA #E HIV p24 1
FAHF. MTT FEMHZSH H/HIV-1 DB MRS HHEFER.

5 R

1 ¥ HIV-1 %5 CB166 HRRTG X & Mk K M %14F A

AZT # DS IW#H HIV-1 MIB %S C8166 MME R SHREMNRE ERERERN, RAFEH
B fE. EFE. Bk, T HIV-1 1B %5 C8166 41 MR A% -2 M 4 9 410 ) 5C 5 4 5 #F
T HIV 29 Ml ik, WHRET 17 B0 47 4 RIPs B SO RBRYBERATT
iipri

AFE 2O, REMEARSY.B1 . 2RFEAQRT v FRAFEAH.ZELERETFR
HBEETFHRFEASATES. ERELAMQ).TFAMUESN. D FH G75-CM-C50-
G5 . ERXMFEY. Erg(#)SESTMWER(SI<10):BE 1 2L FRE . HIRED.
LR A TFEHRSEBAEET T — S Mb £ (ST 1050 ZE)); AFiiEy
ERAHERY (MERELES A AETRES . EXEARTIS)EEENE HIV-1
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¥z Rips AR O HIv-1L #% G165 B S REER
Table 2  Inhibition of HIV-1 inducing CB166 syucytia formation by RI1Ps or crude extracts

RIPs REREH ECs CCso EEH
RIPs or crude extracts proteins { g/ ml} (pg/ml) s1
AZT 0.131 794.2 6063
DS{ Dexrran sulface, 500 000) 3.3 20042 591
KEBHH Trichosanthin, TCS 0.0135 2.61 193.3
XEREAQ T 0.0155 1.83 118.1
RKIEBREH TCSW 0.0033 0.83 251.5
FEHBEOXE S TCS complex 0.035 1.18 3.4
B I Crotin [ 0.41 19.7 48.1
B [ Crotin 1 4.97 47.3 9.5
ZMFEH Luffin 0.62 13.1 21.1
ST EAERD Loffin fraction I >4.2 S >12.6 inactive
HENTHEAFERTH 0.0046 .56 339.1
BF D FFH Low WM protein from M . charantia >44.2 55.2 imactive
- MFEHA ¥-Momorcharin >29.6 42.7 inactive
B EEE V Protein fraction ¥V from T. damaoshanesis 0.026 6.52 243.1
BT HEEEE V] Protein fraction V] from T, daminoshaness 0.00224 >72.69 >1200.9
H# R FEHA Prowin from seeds of T. trrcuspidata 3.19 7.2 2.28
BEHEHF EQ Protein from seeds of E. cockinchinests >03.0 8.0 inactive
HAKTHH Protem from seeds of C ., sappan >119 122.9 inactive
MR EH Protein from roos of H. macrocarpa 0.083 1.44 17.4
AR 0.01 0.187 18.7
EREMEH Proten from reots of T. ovigera 0.0543 5.81 107.0
ERHEMH [ Protein fraction 1 from T ovrgera >1.92 >21.9 nactive
ERHEMIE ] Protein fraction I from T. ovigera >4.15 — —
ERHEMEN Protein fraction ¥ from T - ovigera >2.99 17.8 <6.0
THAETHEA Protein from rcots of M. macrophwia 0.028 21.6 T4
KA T THIEED 2.54 37.6 14,8
HMWET EH Protein from E. Phassolodes 1.82 63.0 34.6
HEF93-6-7CM-[ 2.35 19.5 8.3
FHEWF 93-6-8 PCM- >3.83 21.8 <57
BT CM- T 9405108F T — >3.53 —
S CM-T 9405108 >2.35 4.88 inactive
BT CM- [ 940510 &k [T >6.78 15.8 mactive
HEEF G-75 9405200 >9.0 31.4 mactive
EBRIEEMI Protein fraction I {rom Z. rndica 0.43 0.76 1.8
BT EH Protein from T. lepiniana 0.163 0.42 2.6
I F# G75-CM-C50-G75 4.0 3.9 2.2
HAMFHH Protein from seeds of C. papaya >7.8 11.7 mactive
BT () Crude extract from C. Qccidentalrs >2.25 6.56 inactive
PRI AR 1 0.008 22,4 2800
8 2 93P39G- [ >2.85 4.9 <512
# 2 93P39G- 11 >1.71 9.2 <5.4
#B0iWwWIcM-1 >2.23 5.94 inactive
RO W2CM-1I >2.2 6.3 ImACrive
RO wW3CM-II >2.3 >3.45 inactive
BOL G750 1.18 7.2 6.1
BIL GIs& >2.25 >3.38 mective
RIE wa I >3.5 10.0 inactive
HIEwWs Kl >2.35 3.41 inactive
BIE We E1I >2.77 7.0 inactive

CCs, 50% cytotoxic concentration ; ECyq. 1% effective concentration; SI, Selective index.
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WV, (B — AL S BB S HISE & T 7R Y. AR MR TCS. A EHE V. A
SRR VS BEM & MTE HIV1 B %S C8166 MMM RS REHIER. A1 E8mx
T TCS #i& HIV-1 B %S C8166 MM & MIEH B XK.

% nhibition of syncytia  [ornistion

1 0.2 .04 0. 008
Concentration of  TCS{pg/ml)

| TCS At HIV-1 &3 CRIn6 AL & kb 1 4 b1 17 HI
Fig.l Inhibiton of HIV-1 mducing CB166 syncytia formation by TCS

2 RIPs 3 HIV-1 SR AR R 1E B

HIV-1 B io i drs Sl S, ff SR e R ZHAMET . FHit, WE a9 HIV-1
s 4 B B 1 U VRS HIV 254000 B —Fh s . A3 3 A, iRkl C8166 32 MT-
4463 HIV-1 0B BEAE EMM, AZT 8B E R PR RERNMET. DS Tt R e B
ERRHEPER. % HIV-1 [IBi%S C8166 MMER A HEH EFMHER ike 2 2E¥ S

EEOHTERY HIV-1 BB,
™3 {bSH3 AIV-1 B MT-4 50 ca166 AREESHRIAER
Table 3  Protection of compounds on HIV1 infected cells in vitro

*aw i MENE CCy ECs IR
Compounds Cell Asgsay (pM3 {oM) SI
AZT MT-3 CPE/MTT 0.125 0.1 1250
0.045 0.0% 750
CBl66 CPE/MTT >1.87 0.138 >3740
1.68 0.115 3907
0 85 0.29 780
DS C8166 CPE/MTT 00001 0, Q058 17
TCS WT-4 CPE/MTT 00012 NP" jnactive
CBl66 0.0000% NP inactive

* MP, Protection was not detectable

3 RIPs 3 HIV Mt FR R & a0 RN 4F A

R E Y HIV-1 SRER AT CD4 ZHEMBIREAG)E, 715 240 MR
SRR CHE, R THRESHSEHBREHEE. TCS (7.5 pg/mL) FIF'E RIPs &
TREEIE N RS B B B . AZT B FE BB HIV Byl 8 388, Bk AZT (125 pg/ml) it


http://www.cqvip.com

318

T EH o O# ¥

£ OO0 http://www.cqvip.com|

R

BRAM A RE IR M. BHEE TSR DS (20 ug/mL) M §E 57 4 FH I &b & 49 HH 5

{(FMRFIH).

4 RIPs ¥ HIV.1 BRBLABEBINER
M4 T, AZT  TCS ¥t B EHE HIV-1 B =S¥ Rl C8166 MM A F &,
TCSHREE 0.04 pg/mL B, p24 FLHFER HIV L EEM A4 9T 56.2% 0 36,

1%, HIV iR[RHEAHMEM p24 MENEXET —EHHEEHE,
¥4 ATT B TCS Mt Hiv ENMLEA

Table 4 Eeffects of AZT and TCS on acute infection with HIV-1

HIV R A 24 Rk

wot mE ks 100 T e s
Compounds Concentration Viable cell number Decrease ol'. HlV Inhllbmon of p2:4

{ g/ mL)} {% of control) Eng;lgen positive cell antigen expression
Conrrol 1] 100.0 Q 0
AZT 10.0 114 941 39.0

2.0 116.3 9.1 39.5

0.4 111.6 T4.8 B8.2

0.08 137.2 68.8 B5.5
TCS 50 39.5 71.8 86.0

1.0 33.7 61.9 78.2

0.2 HE. 4 49,10 66.6

0. td B6 O 39.1 56.2

5 RIPs X1 HIV-1 1§83 p24 HFEFEDHET

BRMGYWNERETY SR AN BERLN HIV E 4, RES 25l
A HIV WA FEZBHXTEY, BBEEEEEORATAETNRIERL HIV EHMK
S BT T HE LG AR AREE HIV-1 p2d EAKLHER, WESTR,
R EEEOS AZT —#, FM HIV-1 [IB 28R H 2056 /a9 T 8.,

B|S AZT B TCS AHBH MR p24 WL AFE LR

Table 5 Effects of AZT and TCS on p24 antigen expression in chronical HIV-1 infection

LA

e B

R TEIE

P24 EAKF

Compends Gy (805t ol P s i

Control ] 100.0 100.0

AZT 10.0 39.3 73.1
2.0 Bl.1 B3.0
0.4 101.8 91.7
0.08 97.3 102.4

TCS 5.0 3.0 67.2
1.0 18.8 95.7
0.2 571 133.2
0.04 84.7 129.6

it i

AREEEHRARTEF I RFAREF LS YR KR, TCSHEHRRBLRINTE
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flo REERIPs EWMDIGE T EWWREFRFERNM, BET A LERXHERMY B
FUS Wk lE) RIPs 51 HIV FE A B4 a9 B HLE, A& I FY RIPs 54 HIV
HYRTLEH RS-

FATE LG REE BT SRR My B AR A EORET 7 # 17 R SHEY 47 #F
RIPs B EYHMBY HT T ik, SR TR E AZT YEHMBAY. FTRFHY
TCS.HARSEON V. BAESEEAVIHEF MG HIV1 HSF Ble6 B R SRE; B
D Z2NFEL. MABELR LR 2, BETFELRGAESH 89 0 H 7 H (ST 10-
S50 2 AEEEYERNERD(NERELELS AT AEFRES . AIEMARD I
HEEFMH HIV-1 AN EM, E#F S0 MY ASMEET FEGE ). XTESR
R EREABREE RERGMSHRTREFERAE X, BRI RALELH R
iR ERERTRRTIL)., HIHERERE, B TCSHEL M RIPs #h, 4 H —EFHH
RIPs A FRBES T HIV 5.

HATIRECHR 4y 78-& MR TE B B 238 I 4 R AT #E 5, TR T X HIV-1 RS 40 B iy {7 5
TEF Frt I S PR A G PR 1R . 44 R, RIPs REE{RIT HIV-1 R C8166 AT
T. XMENET Ferrari F AWM ERL R, A XL RH TCS TERY HIV-1 BH MT4
HMRATETST, A, RIPs 7 BE ELT I8 S 40 MR 5 3k BSR40 MR B RS, $25R RIPs 3 HIV 35
HARFATRBESEEMRGAX -85,

i BkE MRC BB HIVESTAE, B4R BEARFSEREW T EHMRER
MRS ARFEFTDEFNREFFUE EFT S MBPWIE p24 McAb fISUER AL ; &
PR REAEMH AR ARMRE AN EH AN ERBUANLR, PHRERYEEHHR
Pir B B S 55 A 4R BB 400 B, 3G R R B A AL BT B R AR5 B AN WEIE S5 AR WIS RIPs W64
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Anti-Human Immunodeficiency Virus Activity
of Proteins from 17 Species of Plants

Zheng Yongtang' Ben Kunlong! Jin Shanwei®

U ( Kunming Instrtute uf Zoology, Chinese Academy of Sciences, Kunming 650223)
Y ( Bhanghai Institute of Organic Chemistry, Chinese Academv of Sciences, Sharghai 200032)

Abstract In order to find new anti-human immunodeficiency virus (HIV) ribosome-inactivating
proteins {RIPs), the anti-HIV activities of 47 RIPs and crude prateins from 17 species of plants
were examined by the following measurements; 1) the inhibition of syncytia formation: 2) the
protection of HIV-1 infected cell; 3) inhibition of HIV-1 infected cell fusion in coculture;4) re-
duction of p24 antigen expression and numbers of HIV antigen positive cells in acutely and chroni-
cally infected culture. Among 47 proteins, trichosanthin { TCS) (SI=193.3) from Trichosanthes
kirtlowii, protein fractions ¥V (SI = 243) and VI (SI > 1200} from Trichosanthes
damiacshanesis were found to obviously inhibit syncytia formation induced by HIV-1. Crotin I
from Croton tiglium. luffin from Luffu cylinurica, RIPs from Hodgsonia macrocarpa and

Entada phaseoloides showed slightly inhibition of the syncytia formation (SI<350). Crude protein
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extracts from Trichosanthes Ovigera, Momordica macrophylla and an unnamed plant growing in
Xishvangbanna district, Yunnan province, obviously inhibited syncytia formation, but proteins
purified from them lost their activities. All RIPs were unable to block HIV infected cell fusion in
coculture, and did not protect HIV-1 infected MT-4 or C8166 cells from dying. TCS markedly
reduced both expression of p24 core protein and the numbers of HIV antigen positive cells in a-
cutely but not chronically HIV-1 infected culture. These data suggested that in addition to TCS
and the known RIPs, some of the other RIPs may have anti-HIV activity to certain extent.
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