90%

50%

20

38



70% )
22
5,000
(World Wide Fund
for Nature) (UNESCO, United Nations Educational, Scientific, and Cultural
Organization) (Roya Botanic Gardens, Kew, UK)
ETHNOBOTANY A Methods Mannual (Martin GJ., ed., 1995, 268pp., Chanman &
Hall) Medicinal Resources of the Tropical Forest (Balick J.M., Elisabetsky,
E., & Laird, SA., eds.,, 1996, 440pp., Columbia University Press) National Cancer Institute,
Merck, Shaman Pharm.
3000 2700
365 1770 Code of
Hammurabi Dioscorides 77
De Materia Medica 600

Papaver somniferum

119 74%
Farnsworth, 1990
(quinine) (morphine) (cocaine) (Papaver
somniferum) (codeine) (Digitalis ppeurpurea)
(digitalin) vinblastine,
vincristine taxol Moreton Bay Chestnut




castanosperine HIV

16 (Cinchona
officinalis) 17
Jesuit fever bark
alkaloid quinin
80 (Plasmodium falciparum)
Phillipson
Artemisia annua (artemisinin)
chloroquine (Phillipson & Wright, 1991) ( )
(Coca) (Aymara)
1860 Carl Koler
Pope Leo XIII

Vin Tonique Mariani (King, 1992)

Srychnos guianensis (Pot curare)
Chrondrodendron tomentosum (Tube curare)

1939
1943
d-tubocurarine
Intocostrin
(Pilocarpus jaborandi) Tupi
(slobber-mouth plant)
(alkaloid pilocarpine)
Salegen

20 terpenes



(Ginkgo biloba) (platelet-activating factor, PAF)
PAF
Ginkgolides
(Braguet & Hosford, 1991)

86%
Alphitonia zyzyphoides Erythrina variegata
Paul Cox Upolu
Homalanthus nutans NCI HIV
prostratin (Cox, 1993) NCI
Camptotheca acuminata Dence camptothecin
CPT-11, topotecan
Cragg & Boyd, 1996

7,000 23,000
Ancistrocladus

Calophyllum lanigerum Homalanthus nutans

AIDS (Stix, 1993)

(Murraya paniculata) yuehchukene (Pseudolarix kaempferi)
pseudolarix acids A and B Mardenia koi mardekoside A (Gardenia
jasminoides) gardenic acid gardenodic acid A
gossypol (Tripterygium wilfordii) (Xiao &
Wang, 1991) 1995
85.7% 13.6%

0.7% Blumenthal, 1996

. John's wort, Hypericum Perforatum Kava (Piper
methysticum)

Prozac

S. John's wort 9



2 Blumenthal, 1996

Footer, 1997; Nil, 1996

hypericin  pseudohypericin retrovirus
retrovirus Hobbs, 1996; TIME August 12, 1996
Kava (Piper methysticum)
alpha-pyrones
5,6-dihydro-alpha-pyrones German Commission E FDA
60-120 mg kava pyrones (kawain) kava-kavarhizome
Kilham, 1996
McGill Timothy Johns
(Institute of Nutrition for Central America and Panama)(Booth et a ., 1994)
13 5

(Lycopersicon esculentum)
1581

1820 Robert Gibbon Johnson Salem

Deergrass
(Muhlenbergia rigens, Poaceae)

(Anderson, 1996) (The Federal
Highway Administration, FHWA)

(Happer-Lore,
1996) 1995 FHWA
(Federal Register, 1995, V.60, No. 154)
Peters  (1989) Mishana 50

275 10cm 842 72 350



$422

(r=5%) 25% NPV (Net Present Value)
=V/r $6,820 $1,000
Robert Mendelsohn Michael Balick
(Balize)
(t)
NPV=V/(1-e") Maya 350 0.25
$3,327 (Balick and Mendelsohn, 1992)
GIS
1,024
1,923 83%
Toledo et dl.,
1992
Nutrition
Business Journal 1995 23 18% McCue,
1997  Genetic Engineering News (April 15, 1997) 1996
140 1997 120
Echinacea
echinacin B hyaluronidase
Pugliese, 1997 Hydrastis canadensis
1995 7 2 Blumenthal, 1996
1990 25% 155

(Principe, 1991) Pearce & Moran (1994)

30 1990 3 9
117 Pearce
& Moran



1789

60

(Archaea)
rRNA
Three Domains (Bacteria, Archaea, Eucarya)

(http://www.rbgkew.org.uk/index.html)



(FAO)
1992 1961

2000 64

1994 (Flavor
Savor)

http://www.bio.org/whati s/f oodwel come.html)

DNA

(Pacific Yew, Taxus brevifolia)



Para Declaration of Belem

FAO, 1991; NGRL, 1990 UNESCO
The Manila Declaration
Anon, 1992 (Convention of Biological Diversity)
Merck
Institute of Biodiversity in Costa Rica, INBio
Diversa Bioprospecting Agreement
(http://www.diversa.com/) (Reid et a., 1996; Stix,
1993)
25 10,000
80% 60%
(Archaea)
(thermophilus) PCR PCR
Taq A polymerase TaqgD A polymerase
PCR
300 0.5%

(Systematics Agenda 2000, 1994)
20%




Diospyros Penicilliopsis
clavariaeformis Cookeina tricholoma (Bull,
1991)

DNA similarity>70%
0.3% 0.25%
0.001% (Amannet a.,
1995)

enhanced biological phosphate removal (EBPR)
Fuhs & Chen (1975)
Acinetbacter spp.
EBPR
Acinetbacter spp.

non-culture-dependent molecular approach
(DNA fluorochrome 4',6-diamidino-2-phenylindole,

DAPI Hybridization with probe EUB338 specific for Bacteria and beta-subclass
Proteobacteria) (hybridization)

(Colony Forming Unit, CFU)

Acinetbacter 30-60%
1-10%
beta-subclass Rhodocyclus
alpha-subclass planctomycete Flexibacter-Cytophaga-Bacterroids  (Wagner
et al., 1993; 1994)

4,200
1,100 3,600 (
) 0.111 0.021 0.014

10
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