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Abstract

Traditional medicines contain various metabolites derived from nucleic acid, protein, and lipid
metabolism. Some specific metabolites of them may recognize the differences between viral and host
metabolism resulting in antiviral activity, and therefore traditional medicines are useful sources to
search new antiviral agents. We described general assay procedures for antiviral activity and therapeu-
tic activity of agents from traditional medicines. Based on these procedures, we applied them to screen
about 200 traditional medicines for anti-herpes simplex virus type 1 activity (HSV-1) and found that 12
of their hot water extracts had anti-HSV-1 therapeutic activity in mice. Then we separated fractions
with anti-HSV-1 therapeutic activity from these extracts by evaluating the chemical property of anti-
HSV-1 compounds in them followed by isolation of anti-HSV-1 compounds. We hope that these
procedures used for anti-HSV-1 activity would be useful to develop antiviral therapeutic agents from
purified materials or extracts of traditional medicines.

Key words Traditional medicines, antiviral assay, anti-herpes simplex virus activity, anti-thera-

peutic agents.
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Antiviral assay of traditional medicines

Table I

Antiviral agents and their target sites in viral replication process.

Replication process

Antiviral agent

Target virus

Adsorption and invasion

Uncoating

Transcription

Replication

Translation
Posttranslational
processing

Glycosylation

Budding or release

Amantadine *
Remantadine *

Bis (5-amidino-2-
benzimidazole) methane
Dextran sulfate

Amantadine *
Rimantadine *
4’ 6-Dichloroflavin, SDS

9-8-D- Arabino
furanosyladenine (ara A) *

(8)-9-(2,3-Dihydroxypropyl)
adenine (DHPA)

9-5-D-Arabino

furanosyladenine (ara A) *
Acyclovir *

Ganciclovir (DHPG) *
1-8-D-Arabinofuranosyl-£-5-
(2-bromovinyl) uracil (BVaraU) *
Penciclovir (PCV) *

5’ -lodo-2’deoxyuridine (IDU) *
Phosphonoformate (PFA) *
Ribavirin #

2- (a-Hydroxybenzyl) -benzimidazole
Azidothymidine (AZT) %

Didanosine (ddI) *

Dideoxycytidine (ddC) *

Stavudine (D4T) *

Interferon
Protease inhibitor

2-Deoxy-D-glucose,

D-glucosamine, tunicamysin
2-Deoxy-2,3-dihydro-N-
trifluoroacetylneuramic acid (FANA)

Influenza virus

Influenza virus

Respiratory syncytial virus,
HIV

Influenza virus
Influenza virus

Rhinovirus, poliovirus

HSV, varicella zoster virus,
Hepatitis B virus

Influenza virus

HSV
HSV, varicella zoster virus
Cytomegalovirus

Varicella-zoster virus
HSV, varicella-zoster virus
HSV

HSV, HIV, Cytomegalovirus
Respiratory syncytial virus
RNA viruses, HSV
Picornaviruses

HIV

HIV

HIV

HIV

Myxoviruses, picornaviruses,
togaviruses, HIV

Myxoviruses, HSV

Influenza virus

» Antiviral agents which is used in the world.
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Monolayers of Vero cells were
infected with virus at 100 PFU/cell.

l Virus was adsorbed to cells for 1 h at 37°C

Cells were overlaid with nutrient methylcellulose medium containing
100 and 300 or 500 1 g/ml of hot water-extracts

Infected cultures were incubated for 2 days at 37°C.

Cells were fixed and stained, and the number of plaques was counted.

Untreated Treated
Plaque
formation (100 %) (less than 50%)
(+)

Treated

(more than 50%)

Antiviral activity ()

Fig. 1 Plaque reduction assay. When the test sample has antiviral activity, the number of
plaques in the untreated dishes is reduced in the treated dishes or the size of plaques may
become small. When the test sample does not have significant antiviral activity, the number and
size of plaques in the treated dishes are not affected.
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L, MmERMBEO L 5 2ciZ MR BT 2 EB (Ep-
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6)," b M RIEARL A LA (HIV) S, 74 L2k
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Ib, LL, 709 F29 7 L THEAETA2WEORE
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logical response modifiers # L CYEAT 3 ™ #rH
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JEE, BILES~OYWRMERESIC LA ELET D
ZEITEN, AN ZEENEERE T 5, 2D,
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B T3, severe combined immunodeficiency (SCID)

Anti-id
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S {dextran sulfate)

Soluble CD4
to block binding
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TRANSCRIPTION

INTEGRATION
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TRANSPORT

Ty

MODIFICATION

NUCLEUS

binding & fusion
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(AZT. ddC. ddA. ddi, PPF}

Integrase

Translation
(anti-sense RNA)

SN
oy
R

Protease

AssemBLY T, Y, )
Budding {clF)

BUDOING Soluble CD4-toxin

to kill HIV-gp120
expressing cells

Fig. 2 Strategies for bloking HIV replication. This
sheme depicts the simple life cycle of HIV replication.
Strategies that interrupt retrovirus replication in gen-
eral, and those for HIV in particular (boxed), are out-
lined. AZT, ddC, ddA, and ddI are deoxynucleotide
analogues that cause chain termination. PPF is phos-
phonoformate, a reverse transcriptase inhibitor. «IF is
a-interferon.

This sheme was adopted from Fields Virology, Second
edition, Fields, B.N.(Ed) et al®” HSV replication is
different from HIV. Nucleoside analoges as anti-HSV
agents, such as ACV, show selective anti-HSV activity
by inhibiting enzyme activity involved in the DNA
synthesis of HSV. For example, ACV is selectively
phosphorylated by thymidine kinase of HSV and the
resulting triphosphorylated ACV inhibits DNA polymer-
ase activity of HSV specifically ; One of ara-A actions
inhibits the synthesis of dCDP from CDP by ribonu-
cleotide reductase; Trifluorothymidine (TFT) inhibits
the synthesis of dTMP from dUMP by thymidylate
synthetase.
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PEDZ & %8E 2T, Farhi HSV-1 iGEMEK
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Table II Antiviral assay of hot water extracts by plaque reduction assay.

Plaque formation (%)?

Cytotoxicity

Traditional medicines Used part

100 pg/ml

300 or 500 ug/ml 100 ug/ml 300 or 500 xeg/ml

HSV Polio Measles HSV Polio Measles Visible® DNA® Growth® Visible DNA

(%) (%) (%)
Ainsliaea fragrans Champ. whole plant  55.7 94.2  87.0 51.7 84.4 88.6 - -
Alisma plantago-aquatica L.var.
orientale Samuelsson rhizome 98.2 79.9 83.8 81.7 72.7 105.1 - —*
Allolofophora caliginosa trapezoides
Ant, Druges whole body 82.6 86.9 91.9 79.2 93.3 61.1 - -
Alocasia odora K.Koch rhizome 96.8 89.1 64.7 88.1 81.4 90.5 - -
Alpinia officinavum Hance"® rhizome 106.8 58.9 107.7 0.0" 11.5 90.2 - 73.5 87.6 + 62.2
Alyxia stellata Roem. bark 59.8 74.6 87.0 57.9 75.4 95.3 - -
Andrographis paniculata Nees bark 61.7 88.1 87.9 63.6 55.1 105.1 - -
Anemarrhena asphodeloides Bunge® rhizome 84.1 44.2 89.1 95.2 30.1 94.1 + *°
Angelica acutiloba Kitagawa var.
sugivame Hikino root 108.5  63.5 123.5 116.9 66.7 307.8 - +
Arctostaphylos uva-ursi (1..) Sprengel leaf 111.0  63.3 110.6 74.0 54.6 67.1 — +
Areca catechu L. seed 0.0 8.5 93.6 0.0 00 0.0 + 64.7 91.2 =x° 52.8
Avistolochia contorta Bee. fruit 88.8 108.8 88.1 99.1 1202 67.6 - -
Avrtemisia capillaris Thunb. seeding 79.1 71.8 97.5 59.7 52.5 91.3 - -
Avrtemisia princeps Pamp.™#! leaf 65.0 84.3 10.8 0.0 40.5 13.6 - 47.8 8.7 -° 47.5
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Asiasarum heterotropoides F. Mae-

kawa var. seoulense F.Maekawa® whole plant  95.1 73.2 104.3 98.6 43.0 ‘118.1 -

Aster tataricus L 1. root 109.8 109.2 84.9 83.3 99.5 105.9 -

Astragalus membranaceus (Fisch.)

Bge. root 8.8 88.4 74.9 81.3 92.4 829

Atractylodes lancea (Thunb.) DC. rhizome 74.7 83.7 87.5 106.6 82.7 99.7 —

Atractylodes ovata DC. rhizome 91.5 104.9 92.2 91.5 104.6 88.2 —

Aucklandia lappa Dene. root 103.4 77.6 86.5 100.0 63.8 83.7 -

Belamcanda chinensis (L.) DC.' rhizome 110.5 97.4 100.0 86.3 55.1 0.0 +

Bletilla striata (Thunb.) Reichb.fil. rhizome 123.7 109.9 89.2 98.3 77.7 105.9 -

Brainia insignis (Hook.) J.Sm.* rhizome 62.7 61.0 109.7 0.0 546 5.1 - 87.3  90.7
Brucea javanica (L) Merr®® seed 6.3 0.0 37.2 0.0 0.0 0.0 + 9.7 45.0
Buthus martensi Karsch whole body 104.7 81.4 83.2 84.4 855 84.8 -

Caesalpinia sappan L."&! bark 0.0 0.0 0.0 0.0 0.0 0.0 + 2.8 11.1
Camellia japownica L. leaf 89.7 85.3 88.2 54.8 59.0 102.3 -

Cannabis sativa L. fruit 91.2 100.5 87.8 82.4 73.4 93.7 -

Cassia fistula L% bark 67.0 52.1 100.0 0.0 2.8 14.1 + 6.7 76.5
Chrysanthemum wmovrifolium Ramat. capitulum 92,1 98.2 98.2 86.8 81.7 68.7 -

Cimicifuga heracleifolia Komarov rhizome 84.1 84.6 86.9 79.4 82.1 103.6 —

Cinnamomum sintok Blume %' bark 0.0 102.5 153.0 00 00 0.0 * 71.9 109.3
Citrus unshiu Marc. fruit peel 79.1 103.5 110.0 62.8 77.7 106.8 -

Clematis chinensis Osbeck root 99.2 98.7 76.9 100.0 64.1 83.3 -

Cnidium monnieri (L.) Cuss. fruit 100.0 78.9 100.0 85.8 81.7 100.0 -

Coix lacryma-jobi L. var. ma-yuen

Stapf seed 74.5 93.6 77.1 98.0 100.5 71.2 -

Coptis chinensis Franch."®! rhizome 74.1 89.7 5.6 0.0 0.0 0.0 + 52.3  65.8
Cornus officinalis Sieb. et Zucc. fruit 102.1  82.2 100.0 97.9 57.2 100.0 -

Corydalis yanhusuo. W. T. Wang? rhizome 101.7 77.4 358.8 78.0 6.4 380.4 —

Curculigo orchioides Gaertn.® fruit 77.6  88.1 104.7 77.6 42.4 126.0 -

Curcuma aeroginosa Roxb.* rhizome 70.1  34.0 136.7 78.5 29.7 112.6 s

Curcuma xanthorrhiza Roxb.# rhizome 77.6  39.0 103.7 84.1 35.6 113.5 +

Cyperus votundus L. rhizome 81.4 89.9 73.2 78.4 104.6 84.4 -

Cyrtomium fortunei J. Sm.b#! rhizome 59.6 66.5 112.1 0.0 0.0 0.0 + 97.5 101.7
Dictamnus dasycarpus Turcz. root bark. 134.2 121.4 74.8 135.6 130.6 78.9 -

Dioscorea hispida Dennst. rhizome 50.0 95.8 69.4 58.3 94.8 72.3 -

Drynaria fortunei (Kunze) J. Smith? rhizome 87.4 90.5 108.5 0.0 64.2 107.7 - 45.6 106.2
Dryopteris crassirhizoma Nakai® rhizome 62.1 93.8 89.9 51.7 48.4 917 -

FElaeocarpus grandiflorus Smith &' fruit 0.0 0.0 0.0 0.0 00 0.0 + 21.4 7.8
Elephantopus scaber L% leaf 85.8 20.8 85.0 59.2 17.7 47.8 +

Ephedra sinica Stapf # stem 92.7 43.2 100.9 68.1 100.0 96.6 -

Epimedium sagittatum (Sieb. et Zucc.)

Maxim.' leaf 65.1 91.7 84.3 42.3 92.6 77.3 — 96.8 87.0
Equus aninus L. gelatin 91.8 64.3 81.7 91.8 66.3 89.4 —

Euphorbia kansui Liou root 105.5 83.7 94.7 105.5 75.0 97.6 -

Evodia ruteacarpa Hook.f. et Thoms.® fruit 83.8 82.1 94.4 92.1 41.1 94.9 -

Ficus edelfeltii Xing. bark 104.4 108.3 87.9 85.4 68.5 111.2 -

Forsythia suspensa Vahl.#! fruit 98.6 72.9 26.1 60.8 30.7 6.7 -

Fritillaria thunbergii Miq. rhizome 87.3 56.0 89.8 70.6 90.4 89.3 —

Galium aparine L. whole plant 65.6 81.4 75.4 78.1 78.5 83.2

Gardenia jasminoides Ellis fruit 112.6 87.4 94.0 93.7 58.8 112.1 -

Gentiana macrophylla Pall. root 84.3 87.2 72.2 94.1 78.0 95.6 -

Gentiana scabra Bunge root, rhizome 95.8 99.5 57.2 90.8 86.2 79.5 -

Geranium thunbergii Sieb. et Zucc."®' whole plant 91.6 30.0 104.7 23.5 21.5 0.0 * 76.1  76.4
Geum japownicum Thunb.™® whole plant 81.7 90.4 76.1 0.0 0.0 79.9 — 88.9 65.0
Ginkgo biloba L. leaf 84.2 98.9 128.8 86.8 92.8 54.6 —

Ginkgo biloba L. fruit 103.4 108.1 133.3 100.0 85.8 337.3 -

Houttuynia cordata Thunb. whole plant 69.8 81.2 101.9 68.2 64.4 105.6 —

Juglans mandshurica Maxim."®! bark 73.6 3.5 96.5 0.0 48 3.5 - 60.1 73.4
Lasiosphaera fenzlii Reich. fruit body  89.2 100.4 76.7 81.6 105.0 77.3 —

Lithospermum erythrorhizon Sieb.

et Zucc.? root 97.5 61.9 87.9 107.6 50.0 88.4 -

Lonicera japonica Thunb. flower bud 114.7 105.2 95.8 109.8 106.4 96.6 —

Loranthus parasiticus (L.) Merr # aerial part 60.0 83.3 91.0 67.5 29.2 93.7 -

Lycium chinense Mill. fruit 86.8 95.0 106.2 73.6 82.2 94.4 -

Lycopus Incidus Turcz. whole plant  93.3  91.2 95.1 87.9 90.1 101.6 -

Machilus thunbergii Sieb. et Zucc.™® bark 98.6 55.6 111.8 17.8 0.0 62.2 - 9.2  83.3
Magnolia fargesit Cheng flower bud 90.8 79.0 87.4 119.3 81.4 83.7 -

Magnolia obovata Thunb. bark 94.1 70.5 77.2 94.1 79.5 97.2 —

Magnolia officinalis Rehd. et Wils.! bark 71.7 122.7 71.6 95.5 120.6 34.1 -
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Matteuccia orientalis (Hook.) Trev.
Matteuccia orientalis (Hook.) Trev.
Matteuccia struthiopteris (L) Todaro®
Melia toosendan Sieb. et Zucc.
Miscanthus sinensis Anderss.
Nandina domestica Thunb.
Oldenlandia diffusa (Willd.) Roxb.
Ophiopogon japonicus Ker-Gawler
Paeonia suffruticosa Andrews"®!
Parameria laevigata Moldenke®
Parkia roxburghii Benth.

Patrinia villosa Juss.

Phellodendron amurense Ruprecht %#!
Physalis angulata L2

Picrorrhiza kurrooa Royle ex.Benth.
Pinellia ternata Breitenbach
Pistacia lentiscus L. (?)

Plagiogyria matsumureane Makino?
Platycodon grandiflorum (Jacquin)
ADC!

Polygala tenuifolia Willd."®!
Polygonum cuspidatum Sieb. et
Zuce."®

Portulaca olevacea L.

Prunella vulgaris L. subsp. asiatica
Hara®

Prunus armeniaca L.

Prunus mume Sieb. et Zucc.®
Prunus persica (L.) Batsch.
Pueraria lobata (Willd.) Ohwi
Pulsatilla chinensis (Bunge) Regel
Punica granatum 1%

Quercus salicina Blume®

Quisqualis indica L.#

Rheum palmatum L5751

Rhus javanica L.%&!

Rosa laevigata Michx.®

Salvia miltiorrhiza Bunge
Sarcandra glabra (Thunb.) Nakai
Schizandra chinensis (Turcz.) Baill.
Scolopendra subspinipes multidens L.
Koch.

Scutellaria baicalensis Georgi®'
Senecio kirilowi Turcz.

Sida mysorensis Wight et Arn.®
Sinomenium acutum Rehd. et Wils
Sophora japonica 1.2

Sophora subprosarata Chun et Chen
Spatholobus subervectus Dunn "#!
Stellera chamaejasme L.

Stemona japonica Miq.
Strobilanthus cvispus L.
Struthiopteris nipponica (Kunze)
Nakai®

Strychnos nux-vomica L.#
Syzygium avomaticum (L.) Merr. et
Perryte!

Taraxacum mongolicum Hand.-
Mazz.

Terminalia arvjuna Wight et Am."#!
Terminalia belerica Roxb."®!
Terminalia chebula Retzus™®'
Uncaria gambir Roxburgh®

Usnea misaminensis Vain.

Viscum album L. var. coloratum
(Komar.) Ohwi

Woodfordia floribunda Salisb."®
Zanthoxylum bungeanwm Maxim,*
Zanthoxylum schinifolium Sieb. et
Zucce.

Zea mays L.

Zingiber officinale Roscoe
Ziziphus jujuba Mill. var. inermis
(Bge.) Rehd.

stigma

rhizome

fruit
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rhizome 79.6
spore 81.7
rhizome 49.7
fruit 99.2
spike 98.9
leaf 91.5
whole plant  88.8
root 147.5
root bark 96.5
bark 52.5
fruit 99.3
root 99.3
bark 85.3
aerial part 102.9
rhizome 98.4
rhizome  109.6
resin 105.5
rhizome 76.1
root 86.3
root 118.6

root, rhizome 93.4
aerial part  93.7

spike 66.1
seed 95.1
fruit 88.0
seed 130.5
root 96.5
root 100.0
root bark 0.0
leaf 74.0
fruit 100.0
rhizome 93.2
gall 0.0
fuit 100.0
root 89.9
leaf 67.7
fruit 99.3
whole body 101.6
root 78.3
whole plant 103.1
seed 100.0
root 108.0
flower bud  81.3
root 96.5
rhizome 92.2
root 81.6
root 79.4
leaf 107.3
rhizome 57.1
seed 60.8

flower bud  79.4

whole plant 101.4
bark 56.3
fruit peel 70.8
fruit 99.6
leaf 97.4
whole plant 117.8
stem, leaf 72.1
flower, leaf 0.0

fruit peel 107.7

fruit peel 90.1

85.7
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88.6

70.8
72.1 75.3
60.9 34.6 96.2
98.4 90.4 86.4
82.4 8.7 75.8
96.6 63.5 251.0
78.1 90.0 61.1
127.1 109.9 1235

0.0 355 0.0
683 32.3 88.1
70.8 78.7 105.8
78.9 80.3 99.9
294 433 0.6
8.1 0.0 105.8
112.7 679 74.2
71.2 106.1 50.8
89.0 82.2 90.7
50.7 0.0 84.6
1055 97.4 0.0

0.0 0.0 0.0

0.0 38.0 105.7
755 72.2 154.3

0.0 64.6 111.8
101.4 116.5 108.9
102.1 38.9 74.4
93.2 73.3 3235
82.5 84.8 98.3
105.6 101.5 102.3

0.0 0.0 0.0
98 6 306 89.0
105.2 16.9 127.3

0.0 0.0 0.0

0.0 43 0.0
809 69.0 976
58.6 83.3 65.8
51.6 140.3 76.7
101.4 119.0 108.5
81.3 76.4 81.7
66.4 14.7 5.0
86.1 966 87.5
100.3 33.8 53.1
12.4 648 995
65.4 49.5 98.1
88.1 57.7 131.9

0.0 0.0 0.0
80.1 81.7 83.9
91.2 103.2  80.0
93.4 94.4 114.6
56.5 33.4 94.6
88.3 47.9 87.8

0.0 0.0 0.0
83.9 125.7 78.8

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.7 0.0
805 242 927
84.7 537 93.2
73.6 86.6 102.5

0.0 0.0 0.0
203 14.3 100.0
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20.1
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70.6

67.5
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86.1
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2 The range of plaque numbers of untreated controls was 50-150. Plaque formation represents the percentage compared to
untreated controls. Percent plaque formation of HSV-1 was 0 9% at both 100 and 300 xg/ml of ACV.

®++, +, £, and_indicate strong, intermediate, weak, and no cytotoxicity, respectively.

¢ Percent of [3H]-thymidine-uptake into DNA of HW-extracts-treated cells to that of untreated-cells. The cells were treated
with 100 or 300 xg/ml of HW-extracts. Traditional medicines indicated by footnote (f) in this Table I were tested.

¢ Percent of the number of cells grown in the presence of HW-extracts (100 xg/ml) to that in its absence. Traditional medicines

indicated by footnote (f) in this Table I were tested.
¢ Plaque reduction assay was performed at 500 xg/ml.

fHSV-1-inhibitory traditional medicines selected in this assay.

& Poliovirus-inhibitory traditional medicines selected in this assay.
" Underlines represent the percentages less than 50 9% in plaque reduction assay.
' Measles virus-inhibitory traditional medicines selected in this assay.

C. fakaE ek

ML 2 R R B IR I T 2507 4 L A

PR T BB E O R (therapeutic index) # vk X
W EBNTRITA VREERE EHEZ 5N T b, L
72h7- T, MlaEEREIE, VA LV AEEIED 29
HEINTEREWEBIE T, —RICH 7 A LG HBIE
&$ﬂtfﬁbﬂéoit,:mﬁﬁu,ﬁﬁﬁ@%g
z & LR REsEREE, DNA ABHES 2 HBEIC L UT
:bﬂ B OMBFMRABREIC L 2R 2B BET
L CTHBRE N7 A L ZEHHFEH T & b (Table
D,

D. ®ENLEy PFEARBWIT 1L XEERIEER &
KRBT 1 L R TERER

In vitro U7 4 W ZIEWRIEE TR 7 A LV AEE %2R
L 2 O HY, TN Cin vivo TIRIX & 11
M7 A NZGEEERT &S v (FEFE, K
UCHAT 28413 R D Tld ke v), £ 2T, il
WER THRWE DEEMR LR T BRI LT,
ENEy P OWLEICEEREE RS L, ’Ronk
MFEFOPT7 A NVAEEEFE~NHZ L2 LY, in vitro
TiEM 2R L 288 A in vitro THH 7 A L 2 BN
BATIENTEApERETE L 0, okkE
Ao, =W eEsn, Lot 4 2z iR
THEBWEORBICLAETEL EHEZ L5,

ELEy LB & DI HIBKREEGARYE D
AN ZEERS PR ENE 2B AHTH S, 2D
28, WEEO TN o (8, Mg, KB IcRE
ICHERME A RS T Ak D, BRWEPOWT A
N ZIE R S DRI E IS & 2 RN A —
bE#T LI EDTESL, 72, 714 V2HNE, ACV
D& ICBOREHE 2 BERUNICRNE A, EHRATEH
et A /1/7\???1&%%5’9“6 ZEDUBETHDL EEHFEZ
LB 2T, WILEIC R A4S L, 2 B

(CHRIML, SEEL MEROIT A v ATENEEEIE L 72,
L » L, —#%#9Iz pharmacokinetics i2 & 9, KNS

AR R SE S S BRI E I DWW TUE 2D F KT A
tU’C 1255, Woodwardia ovientalis (B#) k)
12 in vitro THEWHL7 4 LV 2ERE2/RL T, MmiFRIL
SPEC FDFEWIREHLNT, T, e 2~0KO#K
G AR L BRWE L 5, 20k LY
A WRME S EAN TR E N ErIc D THRY
B aORFT BLENH LIS,

MFFROPT A L ZFEEDBIEICIE, 7 4 L A HFEHD
TRBEAH L Z TR 5, BN TR, BEL7
0 DWEFERE ™ 4 N ABDIBPED, F7 A VA OIGHE
BRI B, 2 D78, 74 L AMAEHIHIRERED,
TI—2RPELD L in vivo TORESRFOTA V2R
PR EBRRTHD EEZ LN, WRHERETL
By P MEGET C—EMiEECG 7 D IS RE L 22 A
VAR E KGR VE o b TR N TR L 22
A NVARE L CHRE I L AT o7 A L2
WHEITRII R D HIEATE B,

E. in vive 17V 1 N R EMBIE

BORS L - goaE o9 HSV-1 G858 H 2 et §
5izik, NTZ{HR LN 5 HSV-1 B ERERYEICHLST %
v AR REETLER S L TE s T A
b\7’7r77\’ry‘}3252"“3‘-1‘: I, = AHREYA% 8—10 H THx

L OEETABIEETACTHLS T L, 20K
rgrw i, TV ADIICED FZ TIT AT HSV-1 B
TRLND EZEHRE OKE, FbA, TRESE) DERE

CHEBL Bt 205 (Fig.3), 2o, HIZEIE
$%m&t1ﬁ@%ﬁmfﬁ4wxé@@ﬁ%%#IT
LT T, BEEREORESELERIIC Y 55K
B@Cc‘?é‘?‘?éf‘b% BT LAMELRF TE LR EH B,
F72, AT A {EREEDI T 4 )L RIGFR % #EH
fé%b ATHW LN T 2 HBEHREEOR L &I
LT EEE TR L2, T2 TRYL I LI,
BHAE—MICHEHI N T 557 1 v 2 &) & &R g
REBEEITV, TOWM7 A L AF & BRWE DA & 4
REZDWTHET LI L Th 5,
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0 day after infection (Score 0) 5-6 days afler infection (Score 6)

3-4 days after infection (Score 2) 8-10 days after infection (Score 8)

5-6 days after infection (Score 4) 8-10 days after infection (Score 10)

Fig Development of skin lesions in mice infected with HSV-1, HSV-1 replicated in the skin

is tramsported to spingl ganglia through sensory nevron and grows in the ganglia The grown

viruses returmn o skin through sensory neuron again at about 3 dayves after infection and grow

in the skin along sensory neuron extensively. Therefore skin lesions, such as vesicles, eérosion,
vleeration. and zosteriform are formed
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F. #8055 EA!

UTIHE=2D, H200E0EMEE» S 12E NI
HSV-1#88EL2 2 7)) —=> 7L EBRFHI L LT,
7T — 2k, WEEREDE, TATy FAoBK
I X 2G5, VAL AR AR, BRI ER
DRI EBR T ER %R T .

(77— 7B EnERFER (Fig.1)]

7T A F oy 7 BEFED (60 mm®) [TBBEEL LT 7Y
773 F ) YOLERESR Vero #ilgic, 100075 —7 %
R TELTANZAEBEZUTANVARA07 7 — 7
oAz, PFU/0.2mD #0012, 74 VA% EAES
5, FiRT1EHE ZELLCBEOERYE (BN
WL LAY Lo, BELAMCZ X ADBEIX 00—
300 pg/ml) & LHESEITH [089% A F Lt o—2,
2 9% 174 fi i # i L 72 Eagle’s minimum essential
medium (MEM) $ZH] #MfgicERB L, $HHEM3TC T
Mm% 5eET 5, BINBEME T 57— 7R AL,
5% Rve)) CERCHIEE EE, 0.039% A FL T
— BB THRBS, BREIN T T 2825, TT—
THPNIE EIEREBSET 777 %% 72, H
Wiz Vero iz, HSV (1%, 28, BT AL IILZ,
RYATANZELL DT NABICEREHETH), B
RDTANZEIIZ LA T 2 BB TH
%D:mtm,DNAﬁ4wx#RNAﬁ4wx#,%é
WIFZ a7 hH 5 ESFIC L AR, HE
BMRADRL D27 A N2 587 4 VAHEE % REC
FDZEDTRRE L), WRWHOERBTF OE VL
WETE B,

(A B e 5 9]

T — 7R B A - e MR R REAA © BEEEC
FHEWEIFLETAZ i L OFEMIE s - - HEEEE
MBEL, BEEIEMICEETE X &), MiEx FEE,
Quthth LICMIRO TR L 28I eI v, Tz
O, TT—IBWHETT T AFy 7EEMEEIC R 6
NH - ZIERGi (77— 7 o) oRaEs
2 & > THIlEM R CE 2, ZoFEE, 7o —7
WMOE - T TEZMEI D, RO E
EA% 2a37—{blL CHMRFBEEL2KFTE % (Table
),

TR TEHIRI SRR TR D 4R 7L — P 1 R%72 0
25X 10 Vero Ml %M 2 A4, b % fFEME L &
2ml » MEM $:3#0T 37°C, 2 HREEEY 5, $EEH A%
FH, P74 ZIEEIEN 12 HICHE L 2 IBEOHR
WE E FUHERE RN, 25022 H MRS
5, HIgIomaE L Mg b ) 7 o T, b Yo
CTN—ER (FEARE CHREBET L. oK

7, MR Eas 2L, SMREEacRadnin
728, MERGHEMR 2V CEMBEEHET 22 05T
x5,

H—F 3 2> OBUAARERG] | ML IEREHIN] 58 &
FIRkic, Vero il %2477 — T2 HREIEET %, 12
EW A BEHRE H-F 32> (37kBq) 74 LA
HRIED 12O FEE L 2 BEOBRWE % 2 OHrkEst i
Mz, &bHicHiaEREET 5, 18R, 20 mMm Tris-
HCI (pH8.0), 5mM EDTA, 0.5% SDS, 100 xg/ml
proteinase K # SO M CHR %2 BM L, BERO—
' (50—100ul) A% (lemXlem) 2 ARy Pk
b LA5% ) 7o oEEECDNA 2 EE
5, TN, AEE Y/ —NLTHRIFL, HBRIE K
Ry v Frv—>arhTr 8 —THRDOBEEL 2 BIE
T b, ZOHETIE, ERWEY T H—F 30 v EHeL
THIRIZR ) AZNA2WETH HAICE, *H-F 31
> DAY ALY T D Z EEFEL ol UL
b,

[ENEy F~OBKL X 25 DB 5]

EE P EBREBETCHREL, W, B, KBlcEE
EHERTE2 10ml OKICEEB L 2 RBOHRYYE % &
S5H#ELICHBEL -, 2 W%, BT Com#E % R
L, mMiE%MEMICoBL 7, ZOMBROM 7 A VA
TR LUF 7 A )L 2 BESE I B gk TGS L 72,

[77 4 )L A BESEHIH R D FE B H H:41]

T AFy JHFET T2 (25em?) ICHEEELL
Vero fifaiz, 100 M7z 0 1 {077 — 7 2598k
TELEIICHRLZ27 A4 2% (0.01 PFU/MAR/0.2
ml) &Nz, ZBETIEBYA LA 2MBICESESE5,
WE,, 25% T/NE > MFEEZ 2L 5ml o MEM 55
%Mz, 37C THREZEET 5, HSV-1 O®GY £ 7 L
13 6—8 BfHloD 7-0b, 2ARERITRICORES, BUARL /o858 Y
3,000 [z, 154530 L 72 FIESR D7 4 L A &% Vero #
oz HWw 79— 78:TiREL 12,

[ 2 HSV-1 318 B sE B ]

Balb/c =7 2 (684, M) ORI HES (~
TN o—3=) FHWTHEL, ZOBREBLLRE 5
mmX5mm DFEF) % 104800 K a7 27G Fz e TELY)
L, 1xX10°PFU/7 ul ©» HSV-1 (7401H ¥k) %23 T, &
e B LICk BRI, e (ATHwLR
TV AEBREHERENRSBICHY T 527 2IxT 5
B) SV E Lk, 74 2R 8 B RIETIC
—ERORE L, B, 1 H 3 E 8 ErRIEIC 7 HR®R S
L7z, —A 35 OBICHERENERY B, K
DI EREERBAELL, =7 AEBREDRILE,
R EOEERMBEZRET L2, 0 WELXL, 2!
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Table III Antiviral activity of anti-HSV-1 traditional medicines against other viruses.

Virus specificity : Traditional medicines

HSV-1 only : Drynaria fortunei, Epimedium sagittatum, Purunella vulgaris

Poliovirus, HSV - 1: Alpinia officinarum, Geum japonicum, Maltteuccia struthiopteris, Polygonum

cuspidatum, Zanthoxylum bungeanum

Measles virus, HSV-1: Brainia insignis

Poliovirus, measles virus, and HSV-1: Areca catechu, Artemisia princeps, Brucea javanica, Caesalpinia

sappan, Cassia fistula, Cinnamomum siniok, Coptis chinensis, Cyrtomium fortunei, Elaeocarpus

grandiflovus, Gerantum thunbergii, Juglans mandshurica, Paeonia suffruticosa, Phellodendron

amurense, Polygala tenuifolia, Punica granatum, Rheum palmatum, Rhus javanica, Spatholobus

suberectus, Syzygium aromaticum, Terminalia arjuna, Terminalia belerica, Terminalia chebula,

Woodfordia flovibunda

Underlined traditional medicines were active in an iz vivo assay.

KO, 4: BFIOKLATK, 6 BEFKEE,
8. Mgk A, 10 EEACKES (Fig. 3).

G. L HSV-1 AFEMR% L >DEMEEI X IDR Y
—Z U RRERA

INFTRNTELFEEZHCT, BeEREEL
b DREEULAY, S, X 203 HSV-1 iEHRIE 17
S 12 EfE R, MBS TH B IXATHLINLD
FEFBEWTHoicht HSV-1 HHREN TE 2D T,
B2 TH HSV-1EHFMR % L OFELEMIc L 2R
T%{, FHOE—BKETHLBKZXANZ ) —=
v TEBEEREZ ZTRMNT 5,

Vero {2 A7 77— 7P &, eidld2
BOGEMERBIK L X 29 in vitro L7 4 WV RAELEE X
7 —=> 7L, 32FHT HSV-1 &M, 558 H R Y A
7 A NATEY, J0EITPIRE T A VRAEEER O %
B & ariz L7 (Table D). & 72, $ HSV-1 &M%
MNP TESEIT R A4 Rl 1EIZMHEY
ANZITHL, 3 HSV-1 27Tl T4 L2
EHEE2RTIESH LI 72, (Tablelll), L7zhs
5T, 3MNFUKL ¥ 2|3 HSV-1icx¥ 2 Ba0 4 it
A NREEWE & A TE Y, Mho20fEiC (2FTEC 3
E R o R EHEEF 2 R TH HSV-1 G E» ST 1
TV B HEREELEZ LT,

Table IV i3 KIRE#RAK L X ZADETNE Y P EFHWE
RUERERFIZRL T b, MBESHKkT X 225
LzzeEnTty b EPIC, BB HSV-1 EELEE
Lz, TNEBRRE T, invitro TH HSV-1 iEH
LEORMABKI X 245, HILEL SRS LY
ANATEWEER L 22188 @ IR L 72, Lzd» T, 2
&I ¥ ZUTiE, HENTRINE WAL 807 A )V A EEK

Table IV Effects of gunea pig sera on the growth
of HSV-1 in Vero cells.

Exp.no Mean virus yield+S.D.(x10-7 PFU/ml)
Control (water) Geum japonicum

1 6.15+1.94 2.48%0.21 (40.3%)*

2 9.89+0.16 4.28+1.92 (43.3%)*

3 13.7+0.14 3.08+4.26 (22.5%)*

Hot water extract of Geum japonicum Thunb.or water
was orally administered to guinea pigs. Sera obtained
from 3 guinea pigs in each group were assayed for their
yield reduction of HSV-1. Virus yield is expressed as a
meanzstandard deviation (S.D.). Figures in parentheses
are the percent of each control virus yield.

*Significant difference from the control,  <0.05 by Stu-
dent’s #-test.

G EFEEINT B EFZ LN, 72, Woodwardia
ovientalis =% 2N & 512, invitro EE TH HSV-1 i
WERTWELEATHTY,)” BLE Y P 2R
INEBTH HSV-1 EHE2RE L WEAL S, RINE
Brikld, invivo TH HSV-1 M2 RT =X 2An 2 7))
— = TR FETH B Z R TE I,

In vivo L7 4 W ATEREROFER, in vitro BL7 4 VA
TEERE B CRIR L - BRIEED, S Rayic st HSV-1
EENR LR TI2ENBAKT XA %BRE L2 L5 TE
7z (Table V), F7:, Zhsl2FEanfoke X 213, BE
R THWLN TS ACVORHBICHL T 2ES <
v 2B L 2384 Gmg/kg) rEREDERIREE
ALY LiedinT, =2 HSV-1 M RSRFR TH Y
A NAEFEIRARL 2Bk X 213, AL TLA
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Table V. Traditional medicines with anti-HSV-1
activity and their traditional clinical application.

Name Clinical application

Alpinia officinarum Parotiditis, Gastric and duodenal ulcer
Swelling and pain, Subcutaneous, hem-

orrhage

Caesalpinia sappan
Geum japonicum Bruise, Diuresis,”Empyema
Paeonia suffruticosa Hypertension, Allergic rhinitis
Phellodendron amurense Epidemic meningitis, Pneumonia
Polygala tenuifolia Acute mastitis

Polygonum cuspidatum  Chronic myelitis, Burn, Arthritis
Punica granatum Amebic dysentery
Rhus javanica Gastric and duodenal ulcer, Empyema
Syzygium aromaticum Acute gastroenteritis
Terminalia arvjiuna Heart diseases, Hypertension

Terminalia chebula Chronic pharyngolaryngitis, Diarrhea

HThbEFEZ LN,
3. EHEZEHKIMEIFAHALOMT A LR EESE
BBANOH I 1 N ZEEREZDICH

Fr D BHNZL, EHEZEH S in vivo TEMZH 7 A
NATEEWE R HET 22 210h b, Ticd~7 57 4
N ZEPERE T B TR L 2 12B0nEES KT X 2
1213, invivo TEM L7 A W ZIEEWE T EEZ N T
BEEILNERD, Hi7ANAEERIBRENR M

CKLE U NIRh, £ 2T, GHEEREKT X 2 EF L LT,

I d D in vivo TH HSV-1 iEMH 2 FOoE<C £ DiE
MEWE O HEICHE TE DEREEZENT 5.

Pek, BHEFRICTINLIH A NWVAEEWE * RER
T AEA, ZHERER, BroARIEHSE, Ty
LA, T Aseer 57—, WE O
2 77 =TV EIE NG, TDE, Bon
TRTCOGERHE HUPEI D TOWT 4 N A TEESD
in vitro, in vivo THREI& 5, LA L, invitro THY
AN ZEWE T SECHE LT L L in vivo THH
MU HEEE R LI E LT, ZND728, invitro TH
7 AN ZGEWE R L 22 ERe E AR % in vivo R
BTHBURLZITE LS v, e OB miE~
DOWRIGREE L, SRR TR E N HH07 4 )V A GRS
TR UIERBEREROMBIZENTH 72, Lih->T,
TANZEEEREEIC LT, BN E B 4 LV RIESE
WEESUNE*FET LI k-, BHREED L
in vivo TIHEMWEZ RTMGOSEHELZRET L Z & »°
TELEEZLND, £2T, Hrld, BkzX 228
G L7zerty FME LI EICE D THEL,
BonaEoR T 4 L AEEERETL 72,
(iFD B FEEFP:H (Fig. 4)]

Wiy & #5220y b Mi#E (3.5ml) i 1.5 ml

Guinea pig serum
(3.5 ml each)

I
ol b

Treatment :  Acid Base EtOH EtOAc Ether

l

Centrifugation

¢—I_'—¢

Soluble fraction  Insoluble fraction

\

Lyophilization
and

reconstitution in

3.5 ml of MEM

Growth inhibition assay

Fig. 4 Anti -HSV -1 assay of serum fractions. Sera
obtained from guinea pigs were simultaneously treated
with each soluvent. Sensitivity of anti-HSV -1 activity to
acid or base and its solubility in organic soluvent are
assassed by the treatments as shown in the figure.

725% NH,OH (774 V&) 520175 ml o b
)7V v EEEE (BREE) 2z, 4°C T1RREESH»IC
BHRtE, 3,000M8E, 205% 0 L 22 iRAWE LIE # SO g
L7z WHICH- 2 miER 35ml) T 3720102,
WA RYIc MEM 85342 M2 BE% 35mlic L7, —
J, miE QG5mh i 6 EFHoLy /g, Fil
T1REEERPICHE L2, 72, HBBEOHEBEIFLL
VI —TACHE G5ml) 2L, ZhALDERS
W% 3,000, 2040300 L 72, HE A S KL THE
LN ABIEEE £, BEZEL, 0.1 ml v DMSO
12 ER%, MEM 8584002 35mlic % b & JICEfEL
2o AL A N ATEEE 7 A L 2 BEFEHIE R
BCRET L 72,

ZOHEERRCT, KBEE®D Iin vivo TORT {4 V2
EHER B, Ty ) iR LTI TE B 2
E RS L7z (Table VI), F 72, KAB% D o
WU 2BEES = F Lo, 7 RERSER TL HSV-1
Bz LT R AR L2 oz kb,
MmiEEZS, invivo TOHT 4 NV AEERS 2 &9
EE B 1D ENEFERTHEEEZLND,

In vivo THER BT 4 )V 2 &M F R EAE 5 5
2, A AREEERIECL CEOSEICE TN
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Table VI Effects of various fractions obtained from
guinea pig sera on the growth of HSV-1 in Vero cells.

Fractions " Mean virus yield£S.D.{x10-7 PFU/m))
Control Geum japonicum
(Water)
Exp. 1
Acid soluble 7.37+1.41 5.59%0.17 ( 75.8%)
Basic soluble 3.69%1.02 2.50+0.57 ( 67.8%)
EtOH soluble 2.356+0.33 1.24+0.12 ( 52.8%)*
insoluble 1.3340.76 2.93+0.05 (220.3%)
Ether extract 3.17+1.18 3.31%0.41 (104.4%)
insoluble 14.6%3.75 14.3+3.25 ( 97.9%)
Exp. 2
EtOAc extract 5.24+0.10 2.651+0.68 ( 50.6%)*

insoluble 3.52%0.83 3.24+0.73 ( 92.0%)

Each fraction was prepared from serum of guinea pigs
administered with water or hot water extract of Geum
Japonicum Thunb. Sera obtained from three guinea pigs
were assayed for anti-HSV -1 activity (yield reduction)
independently. Figures in parentheses are the percent of
each control virus yield.

*Significant difference from the control, p <0.01 by Stu-
dent’s f-test.
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Table VII Anti-HSV-1 activity of Geum japonicum-
EtOAc-extractable fraction at various pH.

Plaque formation (%)

oH Supernatant Precipitate EtOAc Aq.
1 54.5 78.9

3 0.0 92.6 0.0 71.1
4 0.0 75.6 0.0 65.7
5 0.0 74.8 0.0 68.6
6 0.0 75.6 0.0 4.1
7 0.0 78.1 73.1 28.5
8 0.0 92.6 71.1 30.6
9 0.0 71.1 66.5 0.0
10 0.0 76.4 74.4 0.0
11 0.0 98.8 81.0 0.0
12 58.7 82.6

Anti-HSV -1 activity of Geum japonicum-EtOAc-extracta-
ble fraction was examined for pH stability by plaque reduc-
tion assay at 150 gg/ml. Figures represent the percentage of
control culture. EtOAc and Aq. represent EtOAc phase and
aqueous phase, respectively, in EtOAc extraction of super-
natant.
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