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Abstract—Natural products, total number of 175, were screened to test for their effect on the replication
of human immunodeficiency virus type 1 (HIV-1). Five of them, such as Eriobotrya japonica, Eugenia caryophyl-
lata, Cuscuta chinensis, Glycyrrhiza uralensis, and Coplis chinensis were shown to be effective in inhibiting
the replication of HIV-1 in tissue culture and their selectivity indexes were 42, 40, 14, 18 and 65, respectively.
To further fractionate Coptis chinensis, which is shown to be highest anti-HIV-1 activity, methanol extracts
of Coptis chinensis were fractionated into methylene chloride at pH3, pH10 and water residue. The selectivity
indexes of CH;Clo(pH 3), CH:Clo(pH 10) and water residue were 50, 22 and 98 respectively. Qur results
show that the water residue of Coptis chinensis was the most effective for anti-HIV-1 activity.

Keywords [] Human immunodeficiency virus type 1(HIV-1), natural products, anti-HIV-1 activity, Eriobotrya
Japonica, Eugenia caryophyllata, Cuscuta chinensis, Glycyrrhiza uralensis, Coptis chinensis.

Human immunodeficiency virus(HIV):=  acquired
immunodeficiency syndrome(AIDS)-& A2 7j= wlelz]
28, AAAAcR wWE S22 Hus) stz 9lAEh
o}z olel] digl FEigk X JmA Y Wale] s t=]e] 9lF]
@b (Barton, 1993; Margaret 2 Daniel, 1993). & 2],
HIV-19] BAIE 2 o e FHE] ®e] Mixn
9J<d, F& HIV-1¢] reverse transcriptaset} pro-
teaseS Solyoz A 4 olv EAL] o] 3
FHe 2 Ad=Ew 9l Mitsuya®} Broder, 1987; Var-
mus, 1988; Dreyer =, 1989; Urban$} Konvalinka, 1992;
Vacca %5, 1991). HIV-19] reverse transcriptaset ¥}
o]z 2 EAlo] glo] BgH] AL E, o] 549 ZEd
EolAo® AA" ¢ 9lv 3-azido-3-deoxythymidine
(AZT)o] W= givH(Fischl &, 1987). ©] AZTE A}
Ao vlole]me] g Folz £HE AR TE
A7) gle] We] o]&% 3 ¢JtiYarchoan =, 1986).
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=gk AZTS 22 248 shdA a7) of & 2-3-
dideoxyinosine(DDDE. 2jetEo 7 o] &= g ci(Yar-
choan %5, 1989). #}A|=k, ZToll AZTel| =¥ A3FA
utolgj2aFo] 4A el va AlZE EAe] el AHA
AZTS] &7l B2 2lFo] A7|¥x 9rHRichman %,
1987; Land %, 1990). HIV-12] protease:= H}o]2|2f
gag, gag-pol polyproteing AsteE B4 % o] 34 E
At Zd5eEg AdE wlolz2rt wtEe] At}
(Kohl %, 1988). o] &A=l djgt A &A= F2 substrate
transition state +=A&Z HIV-1d] So]"deg =83
=2 AztE 3 ¢irkBlundell 7 Pearl, 1989).
AAEZRE o]43te] HIV-1 A&jAE gtogs A+
o] =85 o] dextran sulfate(Mitsuya 5, 1988), N-bu-
tyldeoxynojirimycin(Karpus 5, 1988), pepstatin A(Von
der Helm %, 1989) So] 3 HIV-1 535 Helolw
By =g, e FEE(Ono 5,1989)0]14, protober-
berine, benzophenanthridine alkaloid(Sethi, 1985)9] re-
verse transcriptase 3 &Ae] B3 Hgler} ojAlw
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HIV-14] 23t AIDSE X a5& 4 gl Ee] glof &
HA ol X 5A o] AFE Abeje]ch

B AYedes HAEAF HIV-19] EAE JAY
& o BAE 2 Ao BeReE soln At 3
175%2] A BE o]L-3ld HIV-1o it As A=E
74} stedok 2 A5}, Z2(Coples chinensis), X SHEuge-
nia caryophyllata), ¥)33(Eriobotrya japomica), EAMA}
(Cuscuta chinensis), 73 Z(Glycyrrhiza uralensis)7} A Lol
ik FA40] glE FxlA & HIV-1 848 velida,
o1% Bl JHY we Fe cldg -«"r%%g pH 3
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AME deF A EEel di %‘é% 243 43
+Z A JA e 48 e
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(FCS)o] {7k RPMI 1640-5 o)-gslgich
Mol g
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% 39 3kgs WREE 33 22sh] Eehit
o]& 10g9] 552 & 100ml/] g3tz 1N HC=
pH 302 2A3F & 100 m/ methylene chlorideZ 33
FZElu %28 pH 1022 =AHF & methylene chlo-
rlde 100 mi2 33 33319 alkaloid £&83} &2
vEEginh 2RAISE #A-2 Fig 1o Wehligich
HIESH HAl

Aokl AEd] it HXHL A7) 8 24-well
A E wfeF plateol] 25X10°782] supT1S =7HA] &
59} Aokt g Aelsted 39 A AZE ALE Aol
=4 28
Adofo]| Q3 HIV-12| X x| Al

24-well A)E Wk platel] 2.5X10°719] supT13} 200
TCIDsy(50%-tissue culture infective dose)®] HIV-1
2 Q7] g Aoke A My §H 3~44
Fofl HIV-1o &) s =4 syncytiume] A55 54 5hq
AA AeE A} st Axel ogh =4 a‘% yhom A
HIV-19] A Aol a3 Aok 3] #3ts
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Coptis chinensis

= Methanol extraction at room
temperature (3 times)

Methanol extract (10 g)

+ Suspended in 900 m! water
= pH adjusted to 3 with 1N HCl1
+ CH,Cl, extraction (3 times)

CHCl, extraction (0.6 g) Water layer

» pH adjusted to 10 with
1N NH,0H
= CH,CI, extraction (3 times)

CH,CI, layer Water layer (5.5 g)°
(alkaloid fraction, 1.3 g)

Fig. 1. Fractionation scheme of Coptis chinensis methanol
extract.
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Selectivity index (SI)
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HIV-1¢] 7493 supTlE =79 MEEe] BY
A 4) Z(syncytium)S FA3ed 3~4d Fol inver-
ted microscope® 5-3le] nlole]zol A=A ¥ Al
zoh GA FEE 4 o £ Aol HIV-1 A4 &
27] $)8] ©)43t syncytium forming assayi vle]z
life cycle(binding, penetration, uncoating, transcription
/translation, budding)2] &4 Ao 24 glo] HIV-12]
AL Asfshe EAE 3 ¢ ol IHIV-1 I4
ZAtel] o] o]£% 3 ¢lchiNara, P. L.3} Fischinger,
P. ], 1988).
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Table 1. Natural products tested for anti-HIV-1 activity.
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Name

Name

Name

Name

Achyranthes japonica
Aconitum carmichaeli
Acorus gramineus
Agastache rugosa
Akebia quinata
Alipnia katsumadai
Alisma plantago-aquatica
Allium bakeri

Alpinia katsumadai
Alumite

Amethystea caerulea
Amomum xanthioides
Anemarrhena asphodeloides
Angelica dahurica
Angelica decursiva
Angelica gigas
Aquilaria agallocha
Aralia continontalis
Arctium lappa

Areca catechu
Arisaema heterophyllum
Artemisia vulgaris
Artemisis jwayomogi
Asarum sieboldii
Astragalus membranaceus
Atractylodes ovata
Bambusa textilis
Belamcanda chinensis
Bletilla striata
Boswellia carterii
Dendrobium moniliforme
Dianthus chinensis
Dioscorea batatas
Diospyros kaki
Dipsacus japonicus
Dolichos lablab
Dryopleris crassirhizoma
Eclipta prostrata
Elscholtzia patrini
Epimedium koreanum
Equus asinus

Erigeron canadensis
Eriobotrya japonica
Eucommia ulmoides
Eugenia caryophyllata
Euphobia subulatifolia
Euphoria longana
Evodia officinalis
Gardenia jasminodes
Gentigna scabra
Ginkgo biloba

Grifola umbellaia
Haliotis gigantea
Hordem vulgare

Inula japonica
Kalopanax pictus
Ledebouriella seseloides
Lemma polyrrhiza

Boswellia carterri
Buplerum falbatum
Candium monnieri
Carthamus tinctorius
Cassialob tusifolia
Castanea crenata
Chaenomelis sinesis
Chrysanthemum indicum
Cimicifuga davurica
Cinnamomum cassia
Cistanche salsa
Citrus awrantium
Citrus unshiu
Clematis mandohurica
Cnidium officinale
Codonopsis lanceolata
Codonopsis pilosula
Coix lachryma
Commiphora molmol
Corydalis turtschaninovil
Crataegus pinnatifida
Cucurbita moschata
Curculigo orchioides
Curcuma aromatica
Cuscuta japonica
Curcuma aromatica
Cynanchum atratum
Cynomorium songaricum
Cyperus rotundus
Daphne genkwa
Lyvcium chinense
Lycopus lucidus
Lygodium japonicum
Magnolia kobushi
Magnolia obovata
Massa medicata
Melandryum firmum
Mentha arvensis
Morinda officinalis
Morus aiba

Neumbo nuctfera
Ophiopogon japonicus
Orixa japonica
Ostericum koreanum
Pachyma hoelen
Pagonia albiflora
Paeonia japonica
FPaeonia suffruticosa
Panax ginseng
FParatenodera sinensis
Patrinia villosa
Perilla frutescens
Phellodendron amurense
Phyllostachys nigra
Picrorrhiza kurrooa
Pinellia ternata
Piper migrum
Plantogo asiatica

Lepidium apetalum
Ligusticum tenuissimum
Lilium speciosum
Lindera strychnifolia
Liguidamber orientalis
Lithospermum erythovhizon
Lonicera japonica
Polygonum tinctorium
Poncirus trifoliata
Portulaca oleracea
Prunus armeniaca
Prunus japonica
Prunus peasica
Pueraria lobata
Pueraria thunbergiana
Pyrrosia lingua
Quisqualis indica
Rehmannia glutinosa
Reymoutria elliptica
Rhaphanus sativus
Rheum coregnum
Rhus javanica

Robus coveanus

Rosa laevigata

Rosa multiflora
Sanguisorba officinalis
Santalum album
Saussurea lappa
Schizandra chinensis
Schizanepeta tenuifolia

Platycodon glaucum
Platycodon grandiflorum
Polygala tenuifolia
Polygonatum odoratum
Polygonum aviculare
Polygonum multiflorum
Polygonum sibiricum
Scirpus maritimus
Siegesbeckia glabrescens
Smilax china

Solanum lyratum
Solanum melongana
Sophora flavescens
Sophora subprostrata
Styrax benzoin
Suctellaria baicalensis
Taraxacum platycarpum
Thuja orientalis
Torreya nucifera
Trichosantes kirilowit
Tussilage farfara
Typha angustata
Ulmus parvifolia

Vinca rosa

Vitex rotundifolia
Xanthium strumarium
Zingiber nigrum
Zingiber officinale
Zyzyphus jujuba

SI7} 14 o] 42
Aot AeE A A
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Table II. The effect of syncytium formation and cytotoxicity by medicinal plants extracted with water (A) methanol (B).

(A) B
Conc. (ug/ml) 0 025 05 1.0 50 200 500 0 025 05 1.0 50 200 500
] . ) SFe 41 26 15 6 1 0 0 45 29 21 14 3 0 0
Coptis chinensis
CTE? + o+ +
Conc. (ug/mf) 0 1.0 50 200 50.0 100 200 0 1.0 50 200 500 100 200
. ] SF 38 33 20 15 8 3 0 39 33 15 10 5 2 0
E.japonica
CTE ++ At o+t
Conc. (ug/mi) 0 1.0 50 200 500 100 200 0 1.0 50 200 500 100 200
o SF 37 33 24 13 10 7 0 40 35 23 14 11 5 0
G.uralensis
CTE + ++
Conc. (ug/ml) 0 1.0 50 200 500 100 200 0 1.0 50 200 50.0 100 200
) ~§F 42 39 30 15 11 5 0 43 35 29 17 12 7 3
Cuscuta chinensis
CTE + ++ + ++
Conc. (ug/mi) 0 1.0 50 200 500 100 200 0 1.0 50 200 500 100 200
45 34 22 12 7 2 0 42 38 32 22 13 6 0
E.caryophyllata
CTE + +

*SF represents the number of syncytia formed by HIV-1 in supT1 cells. ‘The degree of cytotoxicity was represented by +; +: 25%

death, ++: 50% death, +++: 75% death of cells.

Table III. The effect of syncytium formation and cytotoxicity
by solventfractionated Coplis chinensis extract.

Conc. (ug/mi) 0 025 05 25 5.0 250 500
Sk 35 27 23 11 6 3 1
Methanol extract
TE? +
SF 37 32 26 13 8 2 1
CH:Cl; (pH 3)
CTE 4+ ++
SF 41 31 22 10 0 0 0
CH.CL (pH 10)
CTE +
SF 42 31 20 4 2 0 0
Water residue
CTE + ++
SF 39 25 20 7 4 2 0
Berberine
CTE + 4

°SF represents the number of syncytia formed by HIV-1 in
supT1 cells. *The degree of cytotoxicity was represented by
+: +: 25% death, ++: 50% death, +++: 75% death of
cells.

3), CH:Cly(pH 10), &%} 7+ 23 9] SI+= 40, 50, 22,
988 2 At 7 F& HAE Rz, o] 4
I}= SI7} 4291 berberine X} $4 &ich

]

a

HAE2E 7A8s)o] & HIV-1 A= Z 2= BHS
zZoelE AT} wel A i) EA-o| gt
B w7} o)X ek (Mitsuya 5, 1988; Karpus 5, 1988; Von
der Helm 5, 1989), =] A& gt AA A
HAle AR o] FoX| =] ¢tx S’Jﬂ'«} o} 27} A] kAl skl
filx o2 HIV-1S A4 4= 9le F3o] 7ltse]
WA @27] Wi Fe] AAEA dg AA=EL FH
AbZF Fasiciy Az

2 Ay e HEEIEPY Faee 2oy
HIV-]o] cigt oA a3 & Sd& 27] st A
o2 ol&H: glE 175%] s ¥ HIV-1 FH=Z
&3yt 8 HIV-1 4 X+ syncytium forming as-
say s 53 SAsigvd, of she dx w24 84
ARE & 9 L% ohel B2 EAe dhiHe| AL
71 ik Aol o481 iyl Aok HIV-18 A
ek FE AXd dig F4& Jehlle TR 2
2}o] 2 Heo]x] ¢ro} HIV-1o) i3] Heo)Z4l A 24&
e 4 olglo). e, A3 wlaby, BEaka) ZREE sele-
ctivity index7} 65¢|4 142 AZTS 6200, DDI2] 191
(Pauwel 5, 1990) B} dzjul @l EAo] ohu3 o
7R Ao EgEel7] wie Mrl HolHem
HIV-1¢] W3 oA 282 sl B2-2 & & 5 Y
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