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1. PAF Z #8551 55 1990 denudatin B FEH (Magnolia fargesii)
1992 aglafoline KEERE (Aglaia elliptifolia)
1992 ochotensimine N-oxide HiAibEE E (Corydalis ochotenisis)
1995, 1997  CIS-19, devir. of fagaronine  (Fagara zanthoxyloides)
1996 khellactone deriv HAGHGH (Peucedanum japconica)
1997 bakkenolide G L% (Petasites formosanus)
2. Collagen 7 #8591 53 1993 frangulin B B¥E B2 (Rhamnus formosana)
1993 avicine pseudocyanide ARG (Zanthoxylum formosana)
3. Thromboxane A, 37§45 1994 cinnamophilin e R
N> & (Cinnamomum philippinense)
4. ADP 788 &b 55 1997 rugosin E INRBGEE (Rosa rugosa)
5. Phosphoinositides 43 fig ]l 1989 osthole ¥&gi& (Angelica pubescens)
Gl %y
1989 protopine #EHAFR (Corydalis tubers)
1989 xanthone deriv. BEMER} (Gentianaceae sp.)
1990 chelerythrine
RITER
(Zanthoxylum simulans)
1992 xanthoxyletin, xanthyletin AR (Citrus grandis)
1992 poncitrin tH%E (Poncirus trifoliata)
1992 suberosin AR (Citrus grandis)
1992 Aurapten
e (Serverinia huxifolia)
1995 shikonin BREE (Arnebia euchroma)
6. Thromboxane A, 4 5 B 1984 capsaicin FBH (Capsicum sp.)
I B>
1987 butylidenephthalide INE (Ligusticum wallichii)
1988 apigenin 28 (Apium graveolens)
1988, 1991  quercetin, kaempferol,
eugenol, gingerol, paconol &
1988 honokiol, magnolol JE4) (Magnolia officinalis)
1989, 1990  ginsenosides, panaxynol N2 (Panax ginseng)
1990 dehydrokawain HA#k (Alpinia speciosa)
1992 trans-resveratrol B EZ (Veratrum formosanum)
1994 clausine-D @I (Clausena excavata)
1995 zingerol B (Zingiber officinalis)
7. cAMP H2 11 5k 4> 1992 Dicentrine KEZER (Lindera megaphylia)
1994 girinimbine I R (Murraya euchrestifolia)

8. Protein kinase C 1Kt  Daphnoretin

43 1993

RIS ZE AL (Wikstroemia indica)
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1. o-& LR EEpLRS  1991-1995 dicentrine KEZEM (Lindera megaphylla)
1993, 1994 discretamine SEF) 7N
(Fissistigma glaucescens)
1994 N-allylsecoboldine ERHEY R < 1Y)
1995 N-methylactinodaphnine HoRERE (llligera luzonensis)
1996 govadine BERMEY) (Corydalis govaniane)
1996 tetrahydroxyprotoberberine,
xylopine deriv. of Xylopia
discreta
1997 ocoteine AR (Cassytha filiformis)
2. Thromboxane A, 57 {5 15 1994 cinnamophilin JERE
N> % (Cinnamomum philippinense)
3. EDRF i 54> 1990 magnolol JE Ak (Magnolia officinalis)
4, PEMETSES LRSS 1990 denudatin B 55 (Magnolia fargesii)
1990 fargesone B FEHR (Magnolia fargesii)
1991 apigenin 28 (Apium graveolens)
1991 xanthone deriv. BEMERl (Gentianaceae sp.)
1992 dictamine, fraxinellone Bt % (Dictamnus dasycarpus)
1992 osthole ¥&iE (Angelica pubescens)
1992 protopine FEHAR (Corydalis tubers)
1992 xanthyletin AR (Citrus grandis)
1993 crychine JE%skE (Cryptocarya chinensis)
1994 14-acetoxycedrol WA (Juniperus squamata)
1994 laurotetanine B (Litsea cubeba)
2001 chalcones
5. SEBETSEMEIE(LERS 1993, 1994 thaliporphine =HBUEY (Neolitsea konishii)
= REERER
1. PAF ZBEEPU 4> 1992 aglafoline KRIEWEE (Aglaia elliptifolia)
1993, 1995 CIS-19, deriv of fagaronine  (Fagara zanthoxyloides)
1996
2. M, Z SRS 1994 Liriodenine F 35 AR A
(Fissistigma glaucescens)
3. B2 ZHEE L B4 1996 BDTI, deriv. of higenamine  [ft-¥ (Aconitium carmichealis)
4. Phosphodiesterase {14 1993 atherosperminine SEIE VN
5% (Fissistigma glaucescens)
1994 Osthole ¥&iE (Corydalis tubers)
5. Thromboxane A, 57 & 5 1994 cinnamophilin JERE
NS % (Cinnamomun philippinense)
1998 Khellactone deriv. HAHIE] (Peucedanum japonica)
-~ w5 R AR
o~ b RSB R 4 1997 Dicentrine KEIZER (Lindera megaphylia)
1999 N-methylactinodaphnine ARG (lligera luzonensis)
discretamine SEIE VN



130 TEIM s rH B EE 2 A YR T
(Fissistigma glaucescens)
govadine SREERMEY) (Corydalis govaniane)
N-allylsecoboldine FERHMEY) B 3 2T AW
Tetrahydroxyproto
berberine xylopine
driv. of Xylopia
discreta
ho O NUETER
1993, 1994 thaliporphine ZHZRHEY) (Neolitsea konishii)
1994 dicentrine K&EZER (Lindera megaphylla)
1994 N-allylsecoboldine FEEHMEY) B o7 2 T AW
1997 cinnamophilin JE1RE et

(Cinnamomum philippinense)

A PiEdl - B HREEERIER

1994 magnolol, honokiol [E4h (Magnolia officinalis)
1995 marchantinquinone H1§% (Reboulia hemisphaerica)
1996 N-allylsecoboldine deriv. of  (F2EHEY))
boldine
1996 Isotorachrysone d1 i G B2 (Rhamnus nakaharai)
1997, 2001 cinnamophilin JEfRH G
(Cinnamomun philippinense)
1997 isoorientin-6'-O-glucoside Fof L1 BEfE (Gentiana arisanensis)
1998 Butein %718 (Dalbergia odorifera)
2001 broussochalcone Broussonetia papyriffera
BB AL
1992 curcumin B (Curcuma longa)
1992, 1993  magnolol [EAk (Magnolia officinalis)
1994 Norathyriol BEER
(Tripterosperoum lanceolatum)
2002 oxygenated xantones SEHE (Hypericum geminiflorum)
J\ > I A v LA A 1
1993,2003  esculetin BBl (Artemisia scoparia)
1994 baicalein HZ (Scutellaria baicallensis)
1996 osthole ¥&1&5 (Corydalis tubers)
Ju -~ BEIAE1E
1993 dicentrine KEZEW (Lindera megaphylla)
+ ~ PiEEMmIEA
1991 6-pentadecylsalicylic acid B8 (Rhaus semialata roxburghii)

F-11

FILEM (Zanthoxylum simulans)

FIEL ~ BIFURR - EWEHIA - P mER A S 2 R B s B i M AR 2R B e B i s - G
& T E B  EEAZEHE - SRR E T o
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BIOLOGICALLY ACTIVE AGENTS
ISOLATED FROM CHINESE HERBS AND
MEDICINAL PLANTS

Che-Ming Teng

Pharmacological Institute, College of Medicine, National Taiwan University

Taipei, Taiwan

Herbal plants have been used as important remedies in traditional medicines in many countries for hundreds of
years. In oriental countries, some medicinal plants, so-called "vasoactive-thrombolytic" drugs have been claimed for
the treatment of patients to improve circulation, induce fibrinolysis or prevent thrombosis. In order to modernize and
develop scientifically Chinese herbal medicine, we have cooperated with chemists in large-scale pharmacological
screening of many components isolated from Chinese herbs or medicinal plants using bioassay-based step-by-step

purifications.
1. Antiplatelet agents

Platelets play important roles in physiological hemostasis and pathological thrombosis. Measurement of platelet
function is an easy and simple procedure for the evaluation of biologically active components from herbal plant
sources. We challenged platelet-rich plasma or washed platelets with various agonists, and monitored platelet
aggregation and release of reaction products (ATP or serotonin). According to the mechanisms of action of the
components on platelet aggregation, release of reaction products and signal transductions involved, these antiplatelet
agents can be classified into eight groups: 1. platelet-activating factor (PAF) antagonists, 2. collagen-receptor
antagonists, 3. thromboxane-receptor antagonists, 4. ADP-receptor agonists, 5. inhibitors of phosphoinositide
breakdown, 6. inhibitors of thromboxane formation, 7. cyclic nucleotides increasing agents, and 8. protein kinase C
activators. (Fig. 1) These novel pharmacological agents derived from medicinal plant sources may be useful as

valuable leads for the development of effective antithrombotic drugs.
2. Vasorelaxants

For the evaluation of the fractions or purified components isolated from herbal plants, rat thoracic aortic strips

were contracted by phenylephrine or in high potassium medium. According to their modes of action, these
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vasorelaxing or anti-contractile agents can be classified into five groups: 1) o-adrenergic receptor antagonists, 2)
thromboxane A, —receptor antagonists, 3) endothelium-derived relaxing factor (EDRF) releasing agent, 4) Ca*'-

channel blocking agents, and 5) Ca*'-channel agonist which opens voltage-dependent channel (VOC) (Fig. 2).
3. Bronchodilators

By using contraction of isolated guinea-pig trachea smooth muscle as a test model, we found that some herbal
components can cause bronchodilatation. According to their modes of action, they are classified into six groups: 1)
Ca*"-channel blocking agents, 2) thromboxane A, -receptor antagonists, 3) PAF-receptor antagonists, 4) muscarinic-
receptor antagonists, 5) [3,-adrenoceptor agonists, and 6) phosphodiesterase inhibitors. Among these bronchodilators,
CIS-19 was found to inhibit antigen-induced microvascular leakage, PAF- and antigen-induced bronchoconstriction,
eosinophil recruitment into the airways, superoxide generation in bronchoalveolar lavage, and bronchial hyper-
reactivity of guinea pigs. These results indicate that CIS-19 is potent in inhibition of PAF-induced airway response and

may have therapeutic potential as an anti-inflammatory drug.
4. Prostate tissue relaxants

Prostate tissue is quite similar to vascular smooth muscle. In response to sympathomimetic agents, o-
adrenoceptor is activated and initiate tissue contraction. We obtain prostate tissues from patients of benign prostate
hyperplasia (BPH) in surgery. Some a—adrenoceptor antagonists have also been evaluated for their subtype specificity
in various tissues, such as vas deference (a,,), spleen (o,5) and blood vessels (a,,). However, the relative potencies

toward the different subtype o—receptors are less than ten.
5. Cardiotonic and antiarrhythmic agents

Prof. Su, MC, of our department, undertook the screening tests in the myocardium or heart tissue. In one case of
collaborative study with a pharmaceutical company, we organized a teamwork project for the development of a new
anti-arthythmic agent, which was partially synthesized from an aboriginal plant in Taiwan. However, the potential
candidate drug was abandoned after we completed the pre-clinical experiments due to its low bioavailability (PO) and
short half-life in plasma. New derivatives of this novel anti-arrhythmic agent are still being developed continually by

Prof. Su.
6. Anti-oxidants and free-radical scavengers

The aggregation of platelets induced by exogenous arachidonic acid has been shown to be inhibited by many
plant components. Their antiplatelet actions are quite similar to those of aspirin by inhibiting thromboxane formation.

Cyclooxygenase, but not TxA, synthase, is thought to be the site of action because both TxA, and PGD, formation are
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decreased in platelets, and PGE, formation is inhibited after incubation of sheep vesicular gland microsomes with
arachidonic acid. The natural anti-oxidants may have cytoprotective effects against cellular damage in various tissues

under oxidative stress.
7. Anti-inflammatory agents

Many of the antiplatelet agents are also potent anti-inflammatory agents; especially those that inhibit
cyclooxygenase or/and lipoxygenase. We found those agents can inhibit the degranulation and aggregation of
inflammatory cells, especially neutrophils, mast cells, These natural compounds can be further developed for the

treatment of inflammation or edema.
8. Anti-proliferating agents

For the search of active components from herbal plants, we evaluated their effects on cell proliferation and
apoptosis in various primary cells or cell lines, such as endothelial cells, vascular smooth muscle cells, cancer cell lines
(prostate, liver, lung, breast, leukocytes, etc.). These studies form the major foci in our future works in drug research
and development.

In cases of promising pharmacological effects of these biologically active compounds demonstrated in vitro,
further evaluations of their in vivo effects are performed to test the potentiality for drug development. Sometimes the
in vivo effect cannot be obtained due to the low bioavailability, short half-life in plasma, high plasma-binding activity,
and low therapeutic index etc. Different potencies of the same compound are found in different animal models.
Furthermore, single purified component may be less potent than the crude extract due to the loss of the synergistic
actions of adjunct components. However, these purified compounds (Table 1) can be useful leads to be optimized and

further developed as new drugs.
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