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A065

Antioxidant activities of the extracts from the leaves of Ocimum sanctum L.

R. Supabphol and P. Nusuetrong
Department of Physiology, Faculty of Medicine, Srinakharinwirot University, Sukumvit 23, Bangkok 10110, Thailand.

The powdered leaves of Ocimum sanctum L. were extracted by hexane, chloroform, ethanol and water. All of the
extracts were tested for antioxidant potency using the 1,1-diphenyl-2-picrylhydrazyl (DPPH) assay. The 50 % inhi-
bition of DPPH was used to interpret the antioxidant effect (1). Hexane and chloroform extracts did not show 50
% inhibition. Ethanol extract showed 50 % inhibition at high concentration, more than 1,400 pg/ml. The best frac-
tion was aqueous extract expressed 50 % inhibition at 324.21 + 29.13 pg/ml. Total antioxidant status was also
investigated by the suppression of radical cation ABTS® (2,2-Azino-di-[3-ethylbenzthiazoline sulphonate]) pro-
duced from the reaction of ABTS®, peroxidase and hydrogen peroxide (2). Hexane extract had no antioxidant
activity. The total antioxidant activities of chloroform, ethanol and aqueous extracts at 150 pyg/ml were 0.47,
0.83 and 1.05 mmol/L, respectively. In the comparison to standard antioxidant, BHT showed 16 times higher
antioxidant activity than aqueous extract in both assays. Base on these findings, the leaves of 0. sanctum should
contain the antioxidant constituents with high polarity. The aqueous extract will be useful for further investigation.

Acknowledgements: This work was supported by a grant from Srinakharinwirot University, Bangkok, Thailand.
References: 1. Lai, LS. et al. (2001) J Agric Food Chem 469: 963-8. 2. Koracevic, D. et al. (2001) J Clin Pathol 54: 356-61.

A066

Suppressive effects of edible Thai plants on superoxide and nitric oxide generation

Suratwadee Jiwajinda 2,Vilai Santisopasri, Akira Murakami ¢, Oe-Kyung Kim 9, Ha Won Kim 9 and Hajime Ohigashi d
a Central Laboratory and Greenhouse Complex, Kasetsart University, Kamphaeng Saen, Nakhon Pathom 73140, Thailand.
bDepartment of Biochemistry, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900, Thailand. ¢ Department of
Biological Science, Faculty of Biology-Oriented Science and Technology, Kinki University, lwade-Uchita, Wakayama 649-6493,
Japan. d Division of Food Science and Biotechnology, Graduate School of Agriculture, Kyoto University, Kyoto 606-8502, Japan.

The ethanol extracts from a total of 134 species of edible Thai plants were screened for suppressive effects on
superoxide (O2) production using the xanthine (XA)-xanthine oxidase (XOD) assay system. When tested the
extracts at a concentration of 500 pg/ml, 44% and 23% of them inhibited XOD activity and scavenged Oz,
respectively. Of those tested species, we have isolated and identified two flavones, oroxylin A and chrysin, and
a triterpene carboxylic acid, ursolic acid (UA), as the active constituents from the fruit pods of Oroxylum indicum
(Bignoniaceae), a traditional vegetable in Thailand. These compounds showed a marked inhibitory effect on the
tumor promoter 12-O-tetradecanoylphorbol-13-acetate (TPA}-induced O2 generation in dimethylsulfoxide (DMSO)-
differentiated HL-60 cells. In addition, some plant extracts significantly suppressed O2- and nitric oxide genera-
tion in cellular system. As we have reported earlier that the edible plants in tropical region highly contain pro-
mising cancer preventives using the inhibition test of Epstein Barr virus (EBV) activation induced by tumor pro-
moters in Raji cells (1), these results supported us to conclude that the edible Thai plants are a useful source for
physiologically active compounds.

Acknowledgements: S.J. thanks the Japan Society for the Promotion of Science (JSPS) and Kasetsart University Research and
Development Institute (KURDI) for financial support.

Reference: 1. Murakami, A., Jiwajinda, S., Koshimizu, K. & Ohigashi, H. (1995) Cancer Lett. 95: 139-146.
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AO067 Comparison of antioxidant activity of licorice to commercial antioxidants in 2% hydroquinone cream
K. Morteza-Semnani @ and M. Saeedi b
a Department of Medicinal Chemistry, Faculty of Pharmacy, Mazandaran University of Medical Sciences, P.O. Box: 48175-861,

Sari, Iran. P Department of Pharmaceutics, Faculty of Pharmacy, Mazandaran University of Medical Sciences, P.0. Box: 48175-
861, Sari, Iran.

Antioxidants are an effective strategy for protection of the skin against UV-mediated oxidative damage. Some of
chemical antioxidants have side effects. More recently, researchers have focused on developing safe and more
effective antioxidants from natural sources. Hydroquinone, which is known for its high sensitivity to oxidation, has
chosen as an indicator for comparison of the antioxidative activity of licorice to commercial antioxidants in 2%
w/w hydroquinone cream (1,2). Powdered dry root of licorice was extracted with methanol. The extract of licorice
was tested for antioxidative activity in comparison with commercial antioxidants [sodium metabisulfite and buty-
lated hydroxy toluene (BHT)] at 0.1, 0.5, 1 and 2% w/w in 2% w/w hydroquinone cream. The systems were incu-
bated in a darkroom at 25 C for three months. The physical stability percentage of hydoguinone remaining after
two weeks, one, two and three months was determined by UV spectrophotometry at 289 nm. The experiments
revealed that the higher percentages of remaining hydroquinone were observed in the presence of higher anti-
oxidant concentrations, but some of formulations showed lower physical stability, especially in the presence of
1 and 2% BHT. The systems containing licorice extract at all concentrations showed more activity than sodium
metabisulfite and BHT (P<0.001). The preparations containing extract showed good physical formulation stabili
ty with over 65% of hydroquinone remaining during three months. The results showed that licorice extract can
be used as a natural antioxidant for substances that are oxidation-susceptible.

References: 1. Manosroi, A. et al. (1999) J. Cosmet. Sci. 50: 221-229. 2. Leung, A.Y. et al. (1996) Encyclopedia of common
natural ingredients used in food, drugs and cosmetics. John Wiley & Sons Inc. New York.

AO68 A triterpene from Korean mistletoe and its apoptosis-inducing activity
M.-J. Jung?, Y.-C. Yoob, K.-B. Lee b, J.-B. Kim¢, K.-S. Song 2 and S.-. Kim @
a Division of Applied Biology and Chemistry, College of Agriculture and Life Sciences, Kyungpook National University, 1370
Sankyuk-Dong, Daegu 702-701, Korea. b School of Medicine, Konyang University, Nonsan, Chungnam 320-711, Korea.
¢ Institute for Biomedical Research, Handong University, Pohang, Kyungpook 791-940, Korea.

Mistletoe is a common name for many species of semi-parasitic plants which grow on deciduous trees all over
the world. European mistletoe (Viscum album L.) has been shown to possess a variety of biological activities such
as antitumor and immunomodulating activity and the mistletoe extract is widely used in cancer therapy. It has
been reported that the mistletoe preparations exhibited direct cytotoxicity against tumor cells in culture. These
investigations also revealed that the most active component responsible for these biological activities was pres-
ent in a protein fraction whereas some activity was still found in unidentified protein-free fraction. In addition, com-
paring with a number of foreign researches on European mistletoe extracts, Korean mistletoe (Viscum album var.
coloratum) has limited subjects on certain lectins and their related compounds.

Under these backgrounds, we tried to isolate the cytotoxic low-molecular compounds from the Korean mistletoe.
In in vitro analysis of cytotoxic activity using RAW 264.7 murine tumor cells, dichloromethane extract of Korean
mistletoe showed significant activity against tumor cells. An active compound, which was designated as VD-3,
was isolated from the extract by repeated silicagel chromatography. VD-3 exhibited strong cytotoxicity against
RAW 264.7 as well as Colon 26-M3.1, NIH-3T3 and B16-BL6 tumor cells while it was not cytotoxic to normal cells
(murine splenocytes). Tumor cells treated with VD-3 showed typical patterns of apoptotic cell death, such as
apparent morphological changes and DNA fragmentation. In addition, VD-3 enhanced the activity of D4-DGI as
well as caspase-3, a cytosolic enzyme of tumor cells, during apoptosis induction.

VD-3 was identified as epi-oleanolic acid by spectral data and it was confirmed by chemical synthesis. These
results indicated that Korean mistletoe contains a highly cytotoxic compound against tumor cells, and the most
responsible low-molecular compound for the activity is epi-oleanolic acid.
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A069

Immunological activity of a herbal combination preparation: combination of single drug-extracts ver-
sus extraction of a drug mixture

C. Bodinet and J. Freudenstein

Schaper & Briimmer GmbH & Co.KG, Bahnhofstr. 35, 38259 Salzgitter, Germany

The herbal immunomodulator Esberitox® N contains an aqueous-ethanolic extract of a mixture of Thujae occi-
dentalis herba, Baptisiae tinctoriae radix, Echinaceae purpureae radix and Echinaceae pallidae radix. For this
extract immunological activity has been shown in vitro and in vivo (1). The aim of this investigation was to com-
pare the immunological potency of this mixture extract to a parallely manufactured combination of single extracts
from the different drugs. The extract mixture was prepared in two different ways.

The immunological activity of the different extracts was tested in two test models. First their effects on spleen
cell proliferation were tested in the lymphocyte proliferation assay measuring the de novo DNA-synthesis by quan-
tification of the incorporation of radioactively labeled [6-3H]-thymidine. In a second test model their influence on
the IgM production of mouse spleen cells was investigated in vitro.

The mixture extract induced a stronger increase in the proliferation rates of spleen cells than the extract mixtures
did. It also increased the production of IgM by mouse spleen cells significantly more strongly than the combina-
tion extracts. Concerning the immunological activity it may be assumed that the extraction of a mixture of these
four immunologically active drugs has advantages over the combination of single drug extracts. Differences
between the extracts could also be seen in chemical analysis.

References: 1. Bodinet, K. (1999) Immunpharmakologische Untersuchungen an einem pflanzlichen Immunmodulator.
Dissertation , Greifswald, EMAU Greifswald.

A070

Effects of long-term application of a herbal immunomodulator on the immune response in rats

C. Bodinet, T. NiBleina, F. Gessler b and J. Freudenstein 2

a Schaper & Briimmer GmbH & Co.KG, Bahnhofstr. 35, 38259 Salzgitter, Germany, P Institut fiir angewandte Biotechnologie der
Tropen, Kellnerweg 6, 37077 Gottingen.

For the herbal immunomodulator Esberitox® N immunological activity has been shown in vitro and in vivo (1).
Because the potential risk of immunostimulators to induce immunosuppression after long-term application is
being discussed, the influence of Esberitox® N on the immune response in rats after an application period of se-
veral months was investigated.

Three groups of rats were immunized by i.m injection of a formaline-detoxified culture supernatant of Clostridium
botulinum at d0 and d+10. Esberitox® N was administered via the drinking water either according to a short-term
regimen (d-3 until d+3) or to a long-term regimen for 8 months (life-long; d-244 until d+3). In the control group
the treatment was stopped at d-43. Blood was collected at days 0, 10, 14, 30 and antibody titers (vs immuno-
gen or highly purified toxoid) in the serum were quantified by means of specific ELISAs. Short- and long-term appli-
cation of Esberitox® N significantly enhanced the antibody titers in comparison to the control group. Concerning
the development of more relevant anti-toxoid antibodies long-term application showed advantages over short-
term application.

In another set of experiments the effects of long-term application (1-6 month) of Esberitox® N on immune para-
meters like spleen weight, number of spleen cells, Peyers Patches and PBL, white blood cell counts, prolifera-
tion of spleen cells and PBL, antibody production and cytokine titers in the serum and cell supernatants were
tested. There was no indication for any immunsuppressive effects. On the contrary, further evidence for an
immunostimulating activity concerning the Ig- and IFNy-production of spleen cells, could be found.

References: 1. Bodinet, K. (1999) Immunpharmakologische Untersuchungen an einem pflanzlichen Immunmodulator.
Dissertation, Greifswald, EMAU Greifswald.
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A071

Sophoflavescenol: a potent and selective inhibitor of cGMP phosphodiesterase 5 from Sophora
flavescens

Y.S. Lee, H. J. Shin, H. J. Kim, H. Park and D. H. Kim

Division of Life Sciences, Korea Institute of Science and Technology, P.O. Box 131, Cheongryang, Seoul 130-650, Korea

Phosphodiesterase type 5 (PDEDS) is very abundant in vascular smooth muscle cells and appears to play a sig-
nificant role in modulating penile corpus cavernosal smooth muscle tone (1). The inhibitors of guanosine 3¢,5¢-
cyclic monophosphate (cGMP)-specific PDE5 act in sexual organs to produce enhanced blood flow and an erec-
tile response of sexual organs by increasing the level of cGMP (2). Although sildenafil citrate is a selective inhibitor
of cGMP-PDED, its effects on other body organs may produce side effects such as nausea, headache, and cuta-
neous flushing. Accordingly, the second generation of PDE5 inhibitors would be needed that possesses poten-
tially fewer PDE-associated side effects and greater efficacy for the treatment of erectile dysfunction.

During the search program for biologically active compounds from traditional herbal medicine, a methanol extract
of the roots of Sophora flavescens was found to show strong inhibitory activity against cGMP-PDE5 prepared
from the rat diaphragm. Therefore, the inhibitory activities of five flavonoids, kushenol H, kushenol K, kurarinol,
sophoflavescenol, kuraridine, isolated from S. flavescens were measured against cGMP-PDES to identify potent
c¢GMP-PDE5 inhibitory constituents. Among tested compounds, sophoflavescenol, a C-8 prenylated flavonol,
showed the most potent inhibitory activity (ICso = 13 nM) against cGMP-PDE5 with 32- and 196-fold selectivity
over PDE3 and PDE4, respectively. Kinetic analysis revealed that sophoflavescenol was a mixed inhibitor of PDE5
with a Ki value of 5 nM. Sophoflavescenol is not structurally related to the classical cGMP-PDES5 inhibitors that
have been synthesized through the modification of the sildenafil structure. In conclusion, sophoflavescenol can
be considered as a lead structure for the synthesis of selective and potent cGMP-PDE5 inhibitors with more desir-
able pharmacological profiles.

References: 1. Beavo, J. A. (1995) Physiol. Rev. 75: 725. 2. Terret, N. K. et al. (1996) Bioorg. Med. Chem. Lett. 6: 1819.

A072

LFA-1I\ICAM-1 dependent cell adhesion inhibitors isolated from Verbascum species

S. Takamatsu @, Z.S. Akdemir b, LI. Tatlib, E. Bedir @ and |.A. Khan ac

a National Center For Natural Products Research, Research Institute of Pharmaceutical Sciences, University of Mississippi,
University, Mississippi 38677, USA. b Hacettepe University, Faculty of Pharmacy, Dept. of Pharmacognosy, Sihhiye, Ankara,
06100 Turkey. ¢ Department of Pharmacognosy, School of Pharmacy, University of Mississippi, University, Mississippi 38677,
USA.

The flowers of Verbascum pterocalycinum var. mutense Hub.-Mor. (VPM) and V. lasianthum Boiss ex Bentham (VL)
were extracted with methanol, separately. Chromatographic studies on the methanolic extracts resulted in the
isolation of two saponins as, 3-O-{[c-L-rhamnosyH1—4){(g-D-glucopyranosyH1—3)]-g-D-glucopyranosyl{1—2)-6-
fucopyranosyl}-11-metoxy-olean-12-ene-383, 23, 28-riol (1), and 3-O-{[a-L-rhamnosyl-(1—4){s-D-glucopyranosyl-
(1—3)]-pD-glucopyranosyll{1—2)-fucopyranosyl}-13, 28-epoxyolean-11-ene-383, 23-diol (2) from VPM and ver-
bascoside (3) from VL. Their structures were determined by spectroscopic methods (NMR, MS).

Many studies have so far represented that Verbascum species show various kinds of biological activities (1, 2).
Cell adhesion process play roles in pathological conditions such as chronic inflammation and cancer metastases
(3). There is no report concerning the cell adhesion inhibitory effects. In this study, the screening programme for
inhibitors of cell adhesion by using CytoFluor 2350, Fluorescence Measurement system with exciation wave-
lenght of 496 nm and emission at 519 nm was investigated (3, 4). Compounds 1 (IC5¢ 33.0 pg/ml), 2 (ICs0 4.0
pg/ml) and 3 (ICso 62.5 pg/ml) showed moderate cell adhesion inhibitory activity. Positive control was
Cytochalasin B: ICs0 43.0 pug/ml.

References: 1. Baytop, T. (1984) Therapy with Medicinal Plants in Turkey (Past and Present) Publications of the Istanbul
University, No:3255, Istanbul. 2. Bisset, N. G. (1994) Herbal Drugs and Phytopharmaceuticals, Stuttgart, Germany. 3. Musza;
L.L. et al. (1994) Tetrahedron, 50, 1369-1378. 4. Bronner-Fraser, M. (1985) J. Cell. Biol., 101, 610-617.
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Antioxidant activity of some Turkish medicinal plants

D. Tasdemir 2, A.A. Dénmez b and P. Riiedi ¢

a Hacettepe University, Faculty of Pharmacy, Department of Pharmacognosy, TR-06100 Ankara, Turkey. P Hacettepe University,
Faculty of Science, Department of Biology, TR-06532 Ankara, Turkey. ¢ University of Ziirich, Institute of Organic Chemistry,
Winterthurerstrasse 190, CH-8057 Ziirich, Switzerland.

Turkey has a very rich flora comprising 9.300 plant species, 3.000 of which are endemic. In our search for new

classes of biologically active plant metabolites, we have collected many plants some of which are endemic (E)

to Turkish flora: Scrophularia cryptophila (E), S. lepidota (E) (Scrophulariaceae); Phlomis russeliana (E), P. kurdi -
ca, P. leucophracta, Leonurus cardiaca, L. persicus, L. glaucescens, L. quinquelobatus (Lamiaceae); Putoria ca -
labrica, Asperula nitida subsp. subcapitellata (E), Wendlandia ligustroides (Rubiaceae); Rhododendron ponticum,

R. luteum, R. sochadzeae, R. ungerni, R. symirnovi (E) (Ericaceae) and Morina persica (Morinaceae). Most of

these plants are used in traditional medicine or are important for public health (e.g. Rhododendron species, mad

honey) (1). Different available organs (aerial parts, roots, leaves, flowers, fruits) of the collected plants were

extracted with MeOH or EtOH. The crude extracts were partitioned by a modified Kupchan partition protocol to

yield hexane-, CHCI3- (or CH2Cly) and H20-solubles with a total number of 60. We investigated the potential ra-

dical scavenging capacity of all 60 extracts using the 2,2-diphenyl-1-picrylhydrazyl radical (DPPH) (yellow spot on

purple background) on silica TLC plates (100 and 200 pg/spot). The highest scavenging activity was obtained

with the aqueous extracts of all Rhododendron species due to the presence of catechin derivatives and flavonoids

as determined by 1H NMR and TLC analyses. Alternatively, the antioxidant potential of the extracts was meas-

ured by the Fe2+-catalyzed autoxidation of linoleic acid. Further assays to assess their inhibitory potential on soy-

bean-lipoxygenase or acetylcholinesterase and related serine hydrolases (e.g. chymotrypsin) are in progress.

References: 1. Baytop, T. (1984) Therapy with Medicinal Plants (Past and Present). Istanbul University Publications. Istanbul.

A074

Cyclic peptides from seeds of Linum usitatissimum: their immunosuppressive activity and structures
K. Takeya, T. Matsumoto and H. Morita
Department of Natural Medicines & Pharmacognosy, 1432-1 Horinouchi, Hachioji, Tokyo 192-0392, Japan

Cyclolinopeptide A (1), a cyclic nonapeptide, which shows a potent immunosuppressive activity (1), has been iso-
lated from linseed oil as one of the first isolated natural cyclic peptides (2). We focused our attention on the iso-
lation of additional cyclic peptides from the seeds of Linum usitatissimum. Then, ten new cyclic nona and
octapeptides, cyclolinopeptides B (2) — K (11) were isolated and their structures were elucidated by extensive
2D NMR methods and chemical degradations (3, 4, 5). Further, their immunosuppressive activity is examined by
a bio-assay method using mouse lymphocytes.

Structures and Immunosuppressive Effect of Cyclolinopeptides A (1) - K (11)

Cyclolinopeptides Structure ICs0 (ug/mL)  Cyclolinopeptides Structure ICs0 (ug/mL)
Al cyclo (Pro-Pro-Phe-Phe-Leu-lle-lle-Leu-Val) 2.5 G7 cyclo (-Pro-Phe-Phe-Trp-le-Mso-Leu-Mso-) > 100
B2 cyclo (-Pro-Pro-Phe-Phe-Vallle-Met-Leu-lle-) 39.0 H8 cyclo (Pro-Phe-Phe-Trp-lle-Mso-Leu-Met-) > 100
c3 cyclo (Pro-Pro-Phe-Phe-Vallle-Mso-Leu-lle-) > 100 19 cyclo (-Pro-Phe-Phe-Trp-Val-Met-Leu-Mso-) > 100
D4 cyclo (-Pro-Phe-Phe-Trp-lle-Mso-Leu-Leu-) > 100 J10 cyclo (Pro-Leu-Phe-lle-Msn-Leu-Val-Phe-) 28.1
E5 cyclo (Pro-Leu-Phe-lle-Mso-Leu-Val-Phe-) 43.0 K11 cyclo (-Pro-Pro-Phe-Phe-Vallle-Msn-Leu-lle-) 25.2
F6 cyclo (-Pro-Phe-Phe-Trp-Val-Mso-Leu-Mso-) > 100

Three dimensional structures of 1 and 2 were prepared by X-ray analysis and distance geometry calculations using
NOE constrains. Conformation in the solid state of 1 was similar to those in the solution state of 1 and 2.

References: 1. Wieczorek, Z. et al. (1991) Peptide Res. 4: 275. 2. Kaufmann, H. P., Tobschirbel, A. (1959) Chem. Ber. 92:
2805. 3. Morita, H. et al. (1997) Bioorg. Med. Chem. Lett. 7: 1269. 4. Morita, H. et al. (1999) Tetrahedron 55: 967. 5.
Matsumoto, T. (2001) Phytochemistry 57: 251.
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Antioxidant activity of extracts from Lactuca indica
Sheng-Yang Wang, Hsing-Ning Chang, Kai-Ti Lin, Ning-Sun Yang and Lie-Fen Shyur
Institute of BioAgricultural Sciences, Academia Sinica, No. 128 Academia Rd, Section 2, Nankang, Taipei, 115, Taiwan, ROC.

Lactuca indica (Asteraceae) is a medicinal plant widely distributed in Asia. The whole plant of L. indica has been
used as a folk medicine for anti-inflammatory, antibacterial medications as well as for treatment of intestinal dis-
order. However, limited scientifically proven information is available on the bioactivity, pharmacological function,
and specific clinical efficacy of this plant. This study is the first report to evaluate the potential application of L.
indica as chemo-prevention therapeutics, as examined by several anti-oxidation assay systems. Various ex vivo
and in vitro experimental systems for measuring antioxidant activities, including free radical and superoxide rad-
ical-scavenging assays, inhibition of lipid peroxidation, prevention of DNA strand cleavage, and reduction of oxida-
tive stress in human promyelocytic leukemia HL-60 cells, were employed in this study. We have found that the
hot water extract from L. indica can confer highly significant antioxidant activities in relative to catechin, a well
known antioxidant identified from green tea. A bioactivity-mediated fractionation principle was employed to iden-
tify a most potent fraction derived from the total hot water extract of the plant. Metabolite profiling coupled with
various spectrometry analyses, including UV, IR, MS, and NMR, show that five phenolic compounds, i.e., proto-
catechulic acid, methyl p-hydroxybenzoate, caffeic acid, quercetin 3-O-g-glucopyranoside, and luteolin 7-0-8-glu-
copyranoside, are the major constituents in L. indica extract. These compounds apparently play key role(s) in the
significant antioxidant activities of L. indica. Quercetin 3-O-3-glucopyranoside is identified as a candidate
index/referencing component of the plant extract. Each gram of hot water extract of L. indica contains 27.3 mg
of quercetin 3-0-B-glucopyrnoside, as quantitatively determined by HPLC analysis.

AO076

Ethnopharmacological study of medicinal Compositae herbs in Taiwan
Sheng-Yang Wang, Chiu-Ping Lo, Hsing-Ning Chang, Ning-Sun Yang and Lie-Fen Shyur
Institute of BioAgricultural Sciences, Academia Sinica, No. 128 Academia Rd, Section 2, Nankang, Taipei, 115, Taiwan, ROC.

Several plant species of Compositae family has been claimed and used in treatment of respiratory infection,
immune disease, and various diseases worldwide for hundreds of years. However, most of the claimed medici-
nal usages in specific medicinal plants are lack of stringent and scientific evaluation and proven. In this report,
we have selected five Compositae herbs that have been broadly folkloric used in Taiwan, namely Lactuca indica,
Crassocephalum rabens, Bidens pilosa, Ixeris chinesis, and Ixeris laevigata, as candidates to re-evaluate and/or
characterize their putative bioactivities and potential medicinal applications. Bioactivities including antioxidant,
anti-bacteria, anti-complement, and anti-human cells proliferation (cytotoxicity) of the hot water extracts from the
candidate Compositae plants were investigated. Anti-oxidant activities including scavenging DPPH radical, super-
oxide anion and hydroxy radicals, and inhibition of lipid peroxidation were evaluated. The results of antioxidant
activity assays demonstrated that extracts from L. indica and B. pilosa exhibited the most significant activities
among the test herbal extracts. For anti-bacterial activity, at the dosage of 1 mg/ml B. pilosa extract revealed a
slight growth inhibition (10%) over Staphylococcus aureus and no detectable activities could be found in other
herbal extracts. Considering with anti-complement activities, C. rabens exhibited the strongest activity in the five
herbal extracts; the ICsq value was detected at 0.15 mg/ml. Cytotoxicity of the extracts against three human
normal or tumor cell lines, including MCF-7 mammary tumor cells, HepG2 hepatoma cells and CCD966SK nor-
mal fibroblast cells, were evaluated in vitro using MTT colorimetric assay. At 1 mg/ml dose, Crassocephalum
rabens, Bidens pilosa, and Ixeris chinesis extracts exhibited a significant anti-MCF-7 cells proliferating effect. In
other words, the viable cell number of MCF-7 cells was reduced to lower than 25% when the cells were treated.
More than 80% of HepG2 and fibroblast cells were survived by treating with the same test extracts. This study
provides valuable and useful information and indications for further exploring the potential nutraceutical and phar-
maceutical applications of the Compositae medicinal herbs.
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A077

Antioxidant and antileishmanial activity of piceatannol

N. Duarte a, M.E. Figueira®, H. Mota-Filipe b, O. Kayser ¢, P. M. Abreu d, M. Castro  and M.J.U. Ferreira @

a Centro de Estudos de Ciéncias Farmacéuticas, FFL, Av. das Forcas Armadas, 1600-083 Lisboa, Portugal. ® Centro de
Farmacologia Exp. e Clinica, FML, 1500 Lisboa, Portugal. ¢ Freie Universitat Berlin, Institut fiir Pharmazie, Pharmazeutische
Technologie, Biopharmazie & Biotechnologie, KelchstraBe 31, D-12169 Berlin, Germany. 9 Centro de Quimica Fina e Biotecnolo-
gia, FCT, Universidade Nova de Lisboa, 2829-516, Caparica, Portugal.

Euphorbia lagascae Spreng, an Euphorbiaceag, is a herbaceous plant found in the Southeast of Iberic Peninsula.
Piceatannol (3,3',4',5-tetrahydroxystilbene) was isolated from the methanolic extract of its defatted seeds.

The effect of piceatannol on the paw oedema formation induced by carrageenan in rat and its effect on the cyto-
toxicity induced by hydrogen peroxide in isolated human fibroblasts have been evaluated. Rats were treated with
piceatannol (5 mg/kg, p.o.) for 15 days. In one group, carragenaan was administered in the right paw. After 4
hours the paw volume was determined in a plethysmometer. Human fibroblasts cultured in 96-well plates were
subject to H202 (3 mM) for 4 hours. Cellular viability was determined by MTT assay. All the comparisons were
done by one-way ANOVA, followed by Bonferroni's assay (significant when P<0.05). In rats treated with piceatan-
nol for two weeks, no significant inhibitory effect was observed on the paw oedema formation. In concentrations
above 0.03 mM, a concentration-dependent protection against cellular injury H202 —induced was observed in
human fibroblast. This compound has also shown a strong radical scavenging action against DPPH in a spec-
trophotometric assay. Piceatannol was also screened for its antileishmanial activity against Leishmania donovani,
L. infantum and L. major promastigotes, showing ICsg values of 4.2, 3.9 and 5.7 pg/mL, respectively. An evalua-
tion using intracellular L. donovani amastigotes persisting in RAW macrophages as host cells showed an ICsq of
7.4 pg/mL, whereas the cytotoxicity was assayed on a non-infected mammalian RAW-cell line (ICsg 5.7 pg /mL).
It can be concluded that piceatannol has a radical scavenging and antioxidant action, protecting the cell against
oxidative stress caused by H202 as well as moderate leishmanicidal activity.

AO78

Study of the secondary metabolites of the methanol extract of Euphorbia pubescens. Evaluation of
their antibacterial activity

C. Valente @, A. Duarte 3, J. R. Ascenso b, P. M. Abreu ¢ and M.J.U. Ferreiraa

aCentro de Estudos de Ciéncias Farmacéuticas, Faculdade de Farmacia de Lisboa, Av. das Forcas Armadas, 1600-083 Lisboa,
Portugal. ® Centrode Quimica Estrutural, Instituto Superior Técnico, Av. Rovisco Pais, 1096 Lisboa, Portugal. ¢ CQFB/REQUIMTE,
Faculdade de Ciéncias e Tecnologia, Universidade Nova de Lisboa, 2829-516, Caparica, Portugal.

Plants of the genus Euphorbia have been the subject of many chemical and pharmacological studies because of
their marked biological activity, e. g. antitumour, cytotoxic, antibacterial, antiviral and vascular effects, generally
attributed to the presence of specific types of diterpenes (1, 2). Euphorbia pubescens Vahl is a perennial herb
commonly distributed in Portugal and Spain whose chemical constituents have not yet been investigated.

The air-dried powdered plant was extracted with methanol. The crude extract was suspended in a methanol/water
solution and extracted with hexane and ether. Fractionation of the ether extract yielded four diterpenes: one lath-
yrane (jolkinol A), two ent-abietane lactones (helioscopinolides A and B) and one jatrophane ester. We have also
isolated two triterpenes, taraxerone and 24-methylenecycloartenol, in addition to 4-hydroxy-3-methoxy-benzalde-
hyde, indole-3-aldehyde and scopoletin. The structures have been elucidated by spectroscopic methods (UV, IR,
MS, 1D and 2D NMR techniques).

Antibacterial activity has been evaluated using a bioautographic agar overlay method. The ether and hexane
extracts, a few crude fractions and helioscopinolides A and B showed activity against Staphylococcus aureus
6538P (growth inhibition at 10 pg/spot for extracts and fractions, 2.5 pg/spot for helioscopinolides). When helio-
scopinolides were tested for their activity against Escherichia coli ATCC 25922 and Pseudomonas aeruginosa
ATCC 27853, have shown to be inactive up to a dose of 40 pg/spot.

References: 1. Hohmann, J. et al. (2001) Tetrahedron Lett. 42: 6581-6584. 2. Hohmann, J. et al. (2001) Tetrahedron 57: 211-
215.
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A079

In vitro antioxidant properties of an standardized extract of Hypericum perforatum L.

R. Arroyo, J. Benedi, S. Martin-Aragén and A. Villar

Pharmacology Department, Faculty of Pharmacy, Universidad Complutense de Madrid (UCM), Plaza Ramén y Cajal s/n, 28040
Madrid, Spain.

Hypericum perforatum L. (HP) has been widely employed for its significant benefit in mild to moderate depres-
sion (1). Besides, HP has shown to inhibit free radical production in both cellfree and human vascular tissue (2).
Depression is characterized by an enhanced susceptibility to lipid peroxidation, defective plasma antioxidant
defenses and increased catabolism of monoamine neurotransmitters (3). Since oxygen free radicals may have
an important role in the mechanism of depression, we attempted to investigate the antioxidant properties of an
hydroethanolic standardized extract of HP (0,3 % of total hipericins). Using free-radical generating systems, HP
extract protected against enzymatic and non enzymatic iron-induced lipid peroxidation in rat liver microsomes in
a concentration-dependent fashion (ICsq values of ~100 pg/mL and 85.79 pg/mL, respectively), and also showed
a potent inhibition of the superoxide anion generation by the hypoxanthine/xanthine oxidase system (ICso = 16.15
pg/mL). Quercetin was used as reference antioxidant compound. From 100 to 400 pg/mL, the extract decreased
hydroxyl generation in the Fe3+ - ascorbate-EDTA-H202-deoxyribose system, in an extent of 40-50%. The in vitro
antioxidant effects shown by this standardized extract of HP could contribute, as an approach, in the study of
treatment strategies antioxidant drugs for depression.

References: 1. Philipp, M. et al. (1999) BMJ 319:1534-1538. 2. Hunt, E. et al. (2001) Life Sci 69:181-190. 3. Bilici, M. et al.
(2001) J Affect Disord 64: 43-51.

A080

Antioxidant activity of Kigelia pinnata extracts

Giulia Moi and P.J. Houghton
Department of Pharmacy, King's College London, Franklin-Wilkins Building, 150 Stamford Street, London SE1 8WA, UK.

Kigelia pinnata DC (Bignoniaceae) is native to the drier tropical regions of Africa and has been used by local
indigenous groups for a wide range of medicinal uses (1). Particular attention has been paid by our group to the
bark and the fruit extract because of reports that these are used to treat pathological skin disorders such as
ulcers, sores, dermatitis and cancers. The relationship between oxygen free radicals and damage to skin is sci-
entifically well documented (2) and so, in light of its ethnopharmacological use for skin diseases, it was consid-
ered rational to determine the antioxidant properties of Kigelia pinnata extracts. The extracts consisted of a
petrol extract 1 and an ethanol extract 2 of the fruit, an ethanol extract of the stem- and root-bark 3 and a
dichloromethane extract of the dried fruit 4. All the extracts were tested using two techniques: the TBA-assay to
detect liposome lipid peroxidation (3) and the TLC-DPPH assay (4) to detect the compounds responsible. The
ethanol extract of stembark and rootbark 3, showed a strong antioxidant activity (see Table) gave several zones
in the DPPH test.

Table. ICsp values (ug/ml) of extracts on lipid oxidation:

Extract  ICsp value pg/mL (compared to 0.1 mM propyl gallate)

1 >10000
2 >10000
3 100
4 2500

Acknowledgements: Stiefel Laboratories for financial support.

References: 1. Hartwell JL. (1968). Lloydia 31: 71-170. 2. Halliwell B. and Gutteridge J.M.C. Free radicals in biology and med-
icine. (1989) 2nd edn. Oxford University Press, Oxford. 3. Gutteridge J.M.C. Int. J. Biochem. (1982); 14: 649-53. 4. Kirby A.J.
and Schmidt R.J. (1997) J. Ethnopharmacol. 56: 103-8.
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A081

Antioxidant activity of Thai medicinal plants called ‘Hua-khao-yen’
A. Itharatab, N. Keawpradub , A. Plubrukarn®, J. Millsta, |. Oru @ and P.J. Houghton @
a Department of Pharmacy, King's College London, Franklin-Wilkins Building, 150 Stamford Street, London SE1 8WA, UK.

b Department of Pharmacognosy and Pharmaceutical Botany, Faculty of Pharmaceutical Sciences, Prince of Songkla University,
Hat Yai, Songkla 90110, Thailand.

Plants called ‘Hua-Khao-Yen' are used as formulae for cancer treatment in Thai traditional medicine and it was
found that ‘Hao-Khao-Yen' could be Dioscorea membranacea Pierre rhizome (Dioscoreaceae) (DM), D. burmanica
Prain ex Burkill rhizome (Dioscoreaceae) (DB), Smilax corbularia Kunth rhizome (Smilacaceae) (SC), S. glabra
Roxb. rhizome (Smilacaceae) (SG), or Pygmeopremna herbacea Prain et Burkill (Verbenaceae) (PM). DM showed
the most cytotoxicity against cancer cell lines but was less active for normal cells (1). The DPPH TLC method
(2,3) and the lipid peroxidation of lyposomes assay (4) was used to test for antioxidant activity of the 5 plant
extracts. It was found that the ethanolic extract of DM rhizome, which demonstrated high and selective cytoto-
xic activity against human cancer cell lines (1), also showed high antioxidant activity with liposome and DPPH
(ECs0 = 8.09,16.52 pg/ml respectively). Two novel naphthopyrone derivative dioscorealide A 1 and B 2 and a
novel napthoquinone, dioscoreanone 3, which were isolated from the ethanolic extract of DM, showed 21.7%,
0.8% and 33.1% inhibition respectively with the DPPH assay at 100 pg/ml. 1 and 3 thus have high cytotoxicity
activity but less antioxidant activity (ECs0>100pg/ml). 1 had a OH group, replaced by methoxy in 2 , so this
group appears to be significant for antioxidant activity.

Acknowledgement: Prince of Songkhla University for the financial support.

References: 1. Itharat, A. et al (2001) British Pharmaceutical Conference, Science Proceedings Pharmaceutical press, London,
p. 162 2. Hatano, T. et al (1989) Chem. Pharm. Bull. 37: 2016-2021. 3. Yamasaki, K. (1994) Chem. Pharm. Bull. 42: 1663-
1665. 4. Mitsuru, U. and Midori, M. (1978) Anal. Bioch. 86: 271-278. 5. Itharat, A. et al (2001) Lead Compounds from Higher
Plants, Book of Abstracts, University of Lausanne, Switzerland, p 108.

A082

A cytotoxic naphthoquinone from Dioscorea membranacea
A. Itharat 2b, N. Keawpradub b, A. Plubrukarn® and P.J. Houghton 2
a Department of Pharmacy, King's College London, Franklin-Wilkins Building, 150 Stamford Street, London SE1 8WA, UK.

b Department of Pharmacognosy and Pharmaceutical Botany, Faculty of Pharmaceutical Sciences, Prince of Songkla University,
Hat Yai, Songkla 90110, Thailand.

Plants named ‘Hua-Khao-Yen’ are common ingredients in traditional cancer remedies in Thailand (1) and are best-
selling medicinal plants in traditional drugstores. Hua-Khao-Yen was found to comprise at least five species, the
rhizomes of Dioscorea membranacea Pierre (Dioscoreaceae) being the most common. The ethanolic rhizome
extract showed high and selective cytotoxic activity against human large cell lung carcinoma (COR-L23), colon
cell line (LS-174T) and breast cancer cell line (MCF-7), but was less active to normal human keratinocyte cell line
(SVK-14) and normal human fibroblast (HF), using the SRB assay (2,3) A novel naphthoquinone derivative 1, stig-
masterol 2 and p-sitosterol 3 were isolated from the ethanolic extract of D. membranacea and, when tested, 1
was found to be most active (see Table).

Table. ICsg values (ug/ml) of 1-3 against cell lines:

Cell line 1 2 3 O‘
CORL 232.89+0.1 34.76:0.1 >100 OCH,

MCF-7 3.76x2.5 41.38+0.0 >100 ‘ b
LS174T 9.96+0.2 >100 >100 HO

Keratinocyte ~ 16.52+0.4 >100 >100 OCHs 1
Fibroblast 6.67+0.3 >100 >100

References: 1. Itharat, A. et al. (1998) Wisdom of Southern Thai Traditional Doctors. Prince of Songkla University, Songkla,
p.126. 2. Itharat, A. et al (2001) British Pharmaceutical Conference, Science Proceedings ,p 162. 3. Skehan, P. et al. (1990)
J. Natl. Cancer Inst., 82: 1107-1112.
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A083

Antioxidant activity of 3,4,5-trihydroxybenzaldehyde isolated from Geum japonicum

Jung Bong Kime, Jong Bum Kim, Kang Jin Choa, Yong Hwan Kim, Gabriele M. Koenig > and Anthony D. Wrightb

a National Institute of Agricultural Biotechnology, 225 Sedundong Kwonsunku, Suwon, Korea 441-707. b Institute for Pharmace-
tical Biology, University of Bonn, Nussallee 6, Bonn 53115, Germany.

Methanol extracts from 20 Korean plants were screened for their radical scavenging activities. Of which Geum
japonicum Thunb. (Rosaceae) showed the most strong radical scavenging activity against 2,2-diphenyl-1-picryl-
hydrazyl (DPPH, 0.02% in ethanol). The whole plant of G. japonicum has been used as a diuretic in traditional
Chinese medicine. From this plant, several hydrolyzable tannins and triterpenoids with HIV-1-RT inhibitory activity
have been isolated (1). The G. japonicum powder was defatted with CH2Cl2 and partioned with EtOAc to yield the
major antioxidant fraction. The concentrated fraction of EtOAC was separated by gel filtration (Sephadex LH-20,
5 x 50 cm) with solvent (MeOH/H20 4:1). Two active compounds were detected by HPLC RP-18
(AcOH/MeOH/H20 2:20:78) from the gel filtration fractions. One was identified as 3,4,5-trihydroxybenzaldehyde
(THBA) showing the same !H-, 13C-NMR and MS spectral data reported already (2). The other compound was 4,5-
dihydroxybenzaldehyde-3-glucose (DHBAG). The antioxidant activity of THBA was compared to various typical
antioxidants such as butylated hydroxytoluene (BHT), butylated hydroxyanisole (BHA), o-tocopherol and ros-
marinic acid. As using DPPH as radical substrate, THBA was showed more strong radical scavenging activity
(SC50=50% scavenging concentration) than others. Rosmarinic acid, a-tocopherol, BHA and BHT were next to it
in order.

Material THBA BHA BHT a-Tocopherol Rosmarinic acid
Index 19.5 179 201 152 435

In Rancimat test with both lard and palm oil as the substrate, similar results were obtained. In the leaves of G.
japonicum, THBA was contained 140.7 mg/dried weight 1 kg, in stems 240.5 mg/kg, and in root nothing. This
significant antioxidant, natural THBA, will be developed as a commercial food additive. And also it might be use-
ful in cosmetics, and in the treatment of diseases involving radicals i.e. inflammation as well (3).

Refereces: 1. X H.X, Zeng et al. (1996) J. Nat. Prod. 59: 643-645. 2. X H.X., Kadota S., (1994) Heterocyc. 38: 167-175.
3. Shimizu K. and Kondo R. (1998) Planta Med. 64: 408-412.

AO84

Antioxidant activity of Plantago spp. extracts
M. Gélvez 2, C. Martin-Cordero @, M.J. Ayuso @ and P.J. Houghton b

a Department of Pharmacology, Faculty of Pharmacy, University of Seville, C/ Prof. Garcia Gonzalez s/n, 41012 Seville, Spain.
b Department of Pharmacy, King’s College London, Franklin-Wilkins Building, 150 Stamford Street, London SE1 9NN, UK.

The aim of our study was compare the antioxidant activities of the methanol extracts obtained from leaves of six
species of Plantago: P. afra, P. bellardii, P. coronopus, P. lagopus, P. lanceolata, and P. serraria.

The antioxidant activities were studied by two different assays: inhibition of induced lipid peroxidation and quali-
tative and quantitative DPPH (1,1-diphenyl-2-picrylhydrazyl radical) assay, to detect the free radical scavenging
activity. The lipid peroxidation was initiated in liposomes obtained from bovine brain extracts by addition of ascor-
bic acid and iron source, and was measured spectrophotometrically with the TBA test. The positive control used
was propyligallate (at a concentration of 104 M) (1). The qualitative DPPH assay was made by employing a TLC
of the extracts and the DPPH as a spray reagent, and the quantitative test were made by spectrophotometrical
measure in 96-wells plate and ascorbic acid (104 M) as positive control (2). The antioxidant activity of each
extract was expressed as an ICsg value, and was calculated from the correspondence log-dose curve. The results
were statistically compared by ANOVA and Turkey test to see the significance.

The lipid peroxidation results showed most activity in the P. bellardii and P. serraria extracts with a ICsg
(ng/ml)=24.55+2.33 and 54.73+3.05 respectively (p<0.001). In the quantitative DPPH analysis also these
extracts had the most activity, with a ICso (pg/ml)=33.10+0.77 and 7.95+0.19 respectively (p<0.001).

References: 1. Cos, P. et al. (2001), Planta Med., 67: 515-519. 2. Cavin, A. et al. (1998), Planta Med., 64: 393-396.
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Cytotoxicity of Plantago spp. on tumoral cell lines
M. Galvez 2, M. Lépez-Lazaro?, C. Martin-Cordero 2, P.J. Houghtonb and M.J. Ayuso @

a Department of Pharmacology, Faculty of Pharmacy, University of Seville, C/ Prof. Garcia Gonzalez s/n, 41012 Seville, Spain.
b Department of Pharmacy, King’s College London, Franklin-Wilkins Building, 150 Stamford Street, London SE1 9NN, UK.

We have assessed the n-hexane and methanol extracts from leaves of six species of Plantago genus: P. afra, P.
bellardii, P. coronopus, P. lagopus, P. lanceolata, and P. serraria, against four human cell lines, using etoposide
and vincristine as positive controls. The tumoral cellular lines were renal adenocarcinoma (TK-10), breast ade-
nocarcinoma (MCF-7), melanoma (UACC-62) and CORL-23. We have followed the protocols established by the
National Cancer Institute (NCI) National Institute of Health (USA), using the sulphorhodamine B assay (1).

The cytotoxic activity of each extract was expressed as an ICsg value (concentration of the extract in ug/ml that
inhibits the cellular growth by 50%), and was calculated from the correspondence log-dose curve.

The species that showed most activity were P. bellardii, P. coronopus, and P. serraria, showing up P. bellardii,
only specie which showed activity on all of the lines. The most active on MCF-7 was P. coronopus with a ICsp=
32.57£11.90 and P. serraria on CORL-23 with a IC50=16.98+0.62.

References: 1. Monks, A. (1991), J. Natl. Cancer Inst., 83(11): 757-766.

A086

The effect of sesquiterpene lactones on the release of neutrophil elastase

B. Siedle @, L. Gustavsson®, S. Johansson®, R. Murillo ¢, V. Castro¢, . Merfort @ and L. Bohlin b

a Institut fiir Pharmazeutische Biologie, Universitat Freiburg, 79104 Freiburg, Germany. b Division of Pharmacognosy,
Department of Medicinal Chemistry, Biomedical Centre, Uppsala University, 75123 Uppsala, Sweden. ¢ Escuela de Quimica and
CIPRONA, Universidad de Costa Rica, San José, Costa Rica.

Neutrophil granulocytes are central components of the inflammatory process. They migrate to the inflammation
site and release toxic products such as proteolytic enzymes or reactive oxygen species. Cell surface receptors
of chemoattractants, such as the bacterial peptide N-formyl methionyl-eucyl-phenylalanine (fMLP) or platelet acti-
vating factor (PAF) are involved in the initial process resulting in exocytosis of granules with proteolytic enzymes,
e.g. the human neutrophil elastase (HNE). Under normal physiological conditions, HNE is controlled by endoge-
nous proteinase inhibitors. However, intense neutrophil infiltration results in an imbalance between the amount of
HNE and endogenous inhibitors. Accumulating HNE can then cause abnormal degradation of healthy tissue resul-
ting in the development of diseases such as pulmonary emphysema, rheumatoid arthritis or cystic fibrosis (1).
We have recently investigated whether sesquiterpene lactones (SLs), anti-inflammatory active natural compounds
from a variety of medicinal plants of the Asteraceae family, directly target HNE and could show that only few SLs
were able to inhibit the protein at low concentrations (2). Here we studied nine SLs of eudesmanolide, guaiano-
lide, pseudoguaianolide, and germacranolide type for their ability to inhibit the release of HNE, detected by
p-nitroanilide (pNA) formation. Neutrophils were isolated from fresh human blood. After preincubation with diffe-
rent concentrations of the respective SL and cytochalasin B, the exocytosis of elastase was initiated either by
PAF or fMLP. The SLs exhibited an inhibitory effect on elastase released from neutrophils challenged either by
PAF or FMLP. Concentration-response curves were recorded and the ICsg values ranged from 2-25 pM. Studies
on isolated HNE have shown that a selective inhibition directly on HNE can be excluded. Further studies are in
progress whether membrane stabilizing effects of SLs or the influence on calcium homeostasis may be respon-
sible for the observed inhibitory activity (3).

Acknowledgements: One of us (B.S.) is grateful to the Wissenschaftliche Gesellschaft Freiburg for financial support.

References: 1. Johansson et al. (2002) J. Nat. Prod. 65: 32-41. 2. Siedle et al., Bioorg. Med. Chem. in press. 3. Hall, I.H. et
al. (1980) J. Pharm. Sci. 69 (5): 5637-543.
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A087

Composition and antioxidant activity in vitro of the essential oil of Thymus bracteosus in comparison
to Thymus vulgaris

Ozren Ercegova @, Hartwig W. Pfeifhofer b, Zeljan Males 2, Misko Plazibat ¢ and Adelheid H Brantner d

a Department of Pharmaceutical Botany, Faculty of Pharmacy and Biochemistry, University of Zagreb, Schrottova 39, 10000
Zagreb, Croatia. b Institute of Plant Physiology, University of Graz, Schubertstrasse 51, A-8010 Graz, Austria. ¢ Department of
Botany, Faculty of Science, University of Zagreb, Macrulicev trg 20/1l, 10000 Zagreb, Croatia; 9 Institute of Pharmacognosy,
University of Graz, Universitaetsplatz 4/1, A-8010 Graz, Austria.

The composition of the essential oil and the antioxidant properties of the dried herbs of Thymus bracteosus Vis.
ex Benth (Lamiaceae), a plant endemic to the Dinaric Karst, were investigated to find out if T. bracteosus can be
used as herbal drug in the same way as T. vulgaris. The composition of the essential oil was analysed by GC/FID
and GC/MS techniques. A data base was used for automatic identification of GC/MS peaks, linear retention
indices were compared with published data or authentic compounds. GC/MS analysis of T. bracteosus essential
oil (yield after hydrodestillation 0.06%) revealed the presence of 83 compounds. Out of them 65 substances were
identified, representing 92% of the total components. The major compounds of the oil are o-pinene (6.3%),
myrcene (7.1%), p-caryophyllene (9.6%), trans-Bfarnesene (6%) and germacrene-D (11.4%). Analysis of T. vulgaris
oil (yield after hydrodestillation 2.5%) showed the presence of 80 compounds, 64 of which were identified, rep-
resenting 96.8% of the total compounds. The main constituents are p-cymene (37.8%) and thymol (36.7%).
Differences of the essential oils of the two investigated plant species were also caused by the variation of the
content of monoterpenes (T. bracteosus 28.9%, T. vulgaris 95.1%) and sesquiterpenes (T. bracteosus 62.2%, T.
vulgaris 1.1%). As T. bracteosus is not fulfilling the requirements of the pharmacopoeias (DAB, OEAB, Ph. Helv.:
yield at least 1.2% and 1.5% resp.) it cannot be used pharmaceutically in the same way as T. vulgaris. The essen-
tial oils of the two Thymus species were also investigated on their radical scavenger capacity measuring photo-
metrically the disappearance of DPPH* (1) (T. vulgaris ICso 15.88 pg/ml, reference rutin ICso 3.01 pg/ml).
Furthermore, the ability of the test samples to inhibit peroxidation of membrane lipids was tested (2) (T. vulgaris
ICs0 44.20 pg/ml, reference fisetin ICso 7 pg/ml). The essential oil of T. bracteosus did not show any antioxidant
activity in both test systems.

References: 1. Hatano T. et al. (1988) Chem. Pharm. Bull. 36: 2090-2097. 2. Houghton P.J. et al. (1995) Planta Med. 61: 33-36.

AO88

Lignicolous fungi as potential natural antioxidants

N. Mimica-Duki¢ @ , M. Karaman b , M. Matavulj®, R.Pavkov ¢ and M. Popovic¢ a

a |nstitute of Chemistry, Faculty of Natural Sciences, University of Novi Sad, 21 000 Novi Sad, Trg Dositeja Obradovica 3.
Yugoslavia. b Institute of Biology, Faculty of Natural Sciences, University of Novi Sad, 21 000 Novi Sad, Trg Dositeja Obradoviéa
5. Yugoslavia. ¢ Pharmaceutical Co. HEMOFARM, 13 000 Vrsac, Yugoslavia.

In the last decade higher (Basidiomycetes) fungi became of great importance as sources of pharmacological
active substances. Among them, lignicolous fungi are found to be of particular medicinal significance. Althought
a wide variety of biological activities of fungi were evaluated (1), their antioxidant ability have not been examined
so far. In the present study, the effect of following lignicolous fungi: Ganoderma applanatum, Ganoderma lucidum,
Meripilus giganteus and Flammulina velutipes on the Fe2" /ascorbate induced lipid peroxidation (LP) and free radi-
cal production is investigated. In the experiment MeOH and CHCI3 extracts of dry fungi scorocarpus were used.
MeOH extract of G. aplantatum (10 mg/ml) exhibited highest inhibitory effect (61.52%) on LP in liposomes. All
CHCl3 extracts were less potent in reducing LP. The inhibitory activity was in dose dependent manner. Free radi-
cal scavenging capacity (RCS) was evaluated by following the effect of fungi extracts on OH radicals, generating
in Fenton reaction (2), and measuring their ability to neutralize DPPH (2, 2-diphenyl-1-picrylhydrazil) stable radical
form, and transform it into reduced form (3). Althought the RSC on OH radicals was very low, examined extracts
exhibited very high DPPH scavenging activity. Highest DPPH-RSC was obtained with MeOH extract of G. lucidum
(ICs0= 7.5 pg/ml) and G. applanatum (ICsp= 10.3 pg/ml), the lowest activity was obtained with F. velutipes (ICs0=
300 pg/ml). CHCI3 extracts of both Ganoderma also expressed strong DPPH-RSC (ICs0= 16.25 pg/ml and 19.00
ug/ml, respectively).

References: 1. Wasser, S.P. and Weis, A.L. (1999) Intern. J. Med. Mushrooms, 1: 31-62. 2. Cheesman, K.H. et al. (1988)
Biochem. J. 252: 649-653. 3. Soler-Rivas, C. et al. (2000) Phytochem. Anal. 11: 330-338.
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Immunomodulatory effects of the methanolic extract of Epimedium alpinum L.

M. Coli¢ 2, A. Backovic 2, D. Stojanovic b, J. Anti¢c-Stankovi¢ 2, Z. DoSlov-Kokoru$ ¢ and N. Kovacevic ¢

a Institute for Medical Research, MMA, Crnotravska 17, 11002 Belgrade, Yugoslavia. P Institute for Pharmacy, Vojvode Stepe
458, 11000 Belgrade, Yugoslavia. ¢ Department of Pharmacognosy, Faculty of Pharmacy, Vojvode Stepe 450, 11000 Belgrade,
Yugoslavia.

Epimedium species have been shown as traditional Chinese herbal medicine widely used in treatment of rheu-
matic diseases, nephritis, hepatitis C and hematological consequences of anticancer therapy. Certain flavonoid
components such as epimedin C, icarin or baohuosides isolated from Epimedium species posses immunomo-
dulatory (enhancing or suppressive) activities (1). Genus Epimedium in Serbia is represented by only one species,
Epimedium alpinum L. The data on constituents of this species are very poor. In this work the effect of methano-
lic extract of root and rhizome of E. alpinum (MEEA) on proliferation of rat lymphocytes in vivo and in vitro was
studied.

We first showed that the extract in concentrations ranging between 10 pg/ml and 250 pg/ml inhibited prolifera-
tion of thymic and splenic lymphocytes in vitro in a dose dependent manner triggered by Concanavalin A (ConA),
a potent T-cell mitogen (2). The effect correlated with decreased production of IL-2 and was a consequence of
induced apoptosis (programed cell death) of lymphocytes. In some experiments lower concentrations (usually 0,1
ug/ml) of MEEA stimulated proliferation of splenocytes in the presence of ConA and the effect correlated with
increased NO production. When rats were immunized in foot pad with Keyhole limpet hemocyanine (KLH), emul-
sified in complete Freund adjuvans, with or without MEEA (1 mg), a significant increase in cellularity of popliteal
dreaning lymph node (LN) in MEEA treated animals was observed 9 days later. In addition, a significant stimula-
tory effect of LN lymphocytes in MEEA treated rats was achieved in vitro after addition of KLH. Lower concen-
trations of MEEA (0,1 pg/ml) also significantly stimulated proliferation of LN lymphocytes in the presence of R73
monoclonal antibody, recognizing the rat af T cell receptor. However, when MEEA was applied in vitro together
with KLH only suppressive, dose dependent, effect on LN lymphocyte proliferation was demonstrated. These
results show that the extract of E. alpinum also posses immunomodulatory activity, suggesting that certain active
components may be further studied as immunotherapeutic agents.

References: 1. Wang, T.R. et al. (1986) Chin. J. Immunol. 6: 74-76. 2. Colié, M. et al. (2002) Phytomedicine, 9: 117-124.

A090

eNOS inhibition by 3,5-nonadiyne, the main constituent of Cachrys ferulacea (L.) Calestani essential oil
D. Dokovic 2, B. Bozi¢ b, M. Kataranovski®, T. Zrakic ¢, V. Bulatovi¢ ¢ and N. Kovacevic ¢

a Faculty of Chemistry, University of Belgrade, Studentski trg 16, 11000 Belgrade, Yugoslavia. © Institute for Medical Research,
Military Medical Academy, 11000 Belgrade, Yugoslavia. ¢ Faculty of Pharmacy, Vojvode Stepe 450, 11000 Belgrade,
Yugoslavia. 9 Institute for Medicinal Plant Research “Dr Josif Pangit”, Tadeusa Kostuska 1, 11000 Belgrade, Yugoslavia.

Cachrys ferulacea (L.) Calestani syn. Prangos ferulacea (L.) Lindley (Apiaceae) is a plant widely distributed in
Mediterranean region, as well as at Caucasus, in Turkey, Iraq, Iran and India. In Serbia, this taxon is supposed to
be critically endangered. It is used at Caucasus as salad and in Turkish folk medicine as tonic, antiflatulent, for
intestinal worms, wounds and external bleeding (1). Manunta (2) suggests that C. ferulacea is botanically identi-
cal to old plant Silphion (Silphium), indicating its antique interest. The chemical analysis of C. ferulacea collected
from natural population of Montenegro is a part of our study of domestic flora. The root contained 0.4-1.2 % of
essential oil. GC and GC/MS analyses indicated 3,5-nonadiyne as a main component of this oil. 3,5-nonadiyne
was isolated by preparative gas chromatography and unambiguously spectrometricaly (MS, CIMS, IR, UV, 1H-
NMR, 13C-NMR, DEPT, 2D-NMR HH-COSY and HETCOR) identified. The biologically relevant activity of 3,5-
nonadiyne was evaluated by measuring its effect on macrophage nitric oxide (NO) production and T-cell prolifera-
tion. Concentration dependent inhibition of endogenous NO production revealed inhibitory concentration (ICsp) of
6.7 pM. LPS stimulated production of NO was inhibited slightly, by 100-1000 times higher concentration. Basal
NO production by macrophages may be due to signalling and regulating effect of NO. Elimination of basal emis-
sion of NO by 3,5-nonadiyne does not interfere with LPS stimulated NO production in macrophages. According
to a (3) basal (endogenous) level of NO production and concentration have influence on peak concentration of
iNOS generated NO. That has implication on severe inflammation processes. Mitogen lectin-stimulated rat T lym-
phocyte proliferation was employed for evaluating immunotoxic activity of 3,5-nonadiyne. Results showed that
this compound does not inhibit rat T lymphocyte proliferation, indicating low toxicity.

References: 1. Baser, K. et al. (2000) Planta Med., 66: 346-347. 2. Manunta, A. (1996) Studio miscellanei Edit. L'erma di
Bretschneider, 29: 211-218. 3. Connelly, L. et al. (2001) The Journal of Immunology, 166: 3873-3881.
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A091

Antioxidant compounds from Hypericum triquetrifolium Turra

E. Confortia, G. A. Stattia, R. Tundis 2, F. Menichinia and P. Houghton b

a Dipartimento di Scienze Farmaceutiche, Universita degli Studi della Calabria, 87036 Rende (CS), ltaly. b Department of Phar-
macy, King's College London, 150 Stamford Street, London SE1 WA, United Kindom.

The aim of the present study was to investigate the antioxidant activity of the total extract and of specific com-
pounds of Hypericum triquetrifolium Turra. The in vitro antioxidant activity tests were carried out using the lipid
peroxidation of liposomes assay where the thiobarbituric acid test (TBA test) has been applied to asses the effi-
cacy of the plant extract to protect liposomes from lipid peroxidation (1). Reactive oxygen species constitute a
key mechanism of tissue injury and they are of significant relevance in the risk of cardiovascular disease (2) and
in the pathology of arteriosclerosis, malaria and rheumatoid arthritis and could play a role in neurodegenerative
disease and ageing processes (3).

The ground leaves of Hypericum triquetrifolium Turra were extracted with methanol. The ethyl acetate soluble
part of this extract fractioned by column chromatographyed afforded five compounds: hypericin, 13-I8-biapigenin,
quercetin-3-O-galactoside, kaempferol-3-O-glycoside and (-}-epicatechin. The flavonoids were isolated for the first
time from this plant. Their structures were confirmed on the basis of NMR spectroscopic analysis. The antioxi-
dant activity shown by Hypericum triquetrifolium Turra methanolic extract (ICsp 0.18 mg/ml) is related to the pres-
ence of phenolic compounds (4): quercetin-3-O-galactoside (ICs¢ 0.25 mg/ml), kaempferol-3-O-glycoside (ICso
0.51 mg/ml) and particularly 13,lI8biapigenin and (-)-epicatechin, that showed the most antioxidant activity (ICso
0.016 mg/ml and 0.036 mg/ml, respectively), whilst the xanthone hypericin shown low antioxidant activity (ICso
1 mg/ml).

Our observations demonstrated the varying inhibitory effects of the five structurally-related natural compounds
from Hypericum triquetrifolium Turra on oxidation of liposomes. It appears that 13,118-biapigenin and (-)-epicate-
chin are effective antioxidants against liposomes.

References: 1. Fernandez, J. et al. (1997), Food Chemistry 59: 345-353. 2. Hertog, M.G.L. et al (1993), Lancet 342: 1007-
1011. 3. Moure, A. Et al. (2001), Food Chemistry 72: 145-171. 4. Chen, Z.Y et al. (1996), Chemistry and Phisics of Lipidis 79:
157-163.

A092

Evaluation of mediators involved in immunocytotoxicity induced by isocoumarins from Paepalanthus
bromelioides

Karina Ferrazzoli Devienne 2, Maria Stella Goncalves Raddi , Iracilda Zeppone Carlos b and Wagner Vilegas 2
a|nstituto de Quimica de Araraquara-UNESP, CP 355,14801-970, Araraquara, SP, Brazil. P Faculdade de Ciéncias Farmacéuticas
de Araraquara- UNESP, CP 502,14801-902, Araraquara, SP, Brazil.

Isocoumarins are isolated in great variety of microorganisms, plants and insects, and showed to have conside-
rable biological activity. The isocoumarin 9,10-dihydroxy-5, 7-dimethoxy-1H-naphtho (2,3c)pyran-one (paepalantine)
and 8,8"-paepalantine dimer (paepalantine dimer), isolated from Paepalantuhs bromelioides, showed cytotoxicity
on murine macrophages and others cells lines (1,2). Actually, in vitro studies on macrophages have been applied
to immunocytotoxicity testing which have included the measurements of both cytotoxic and immune responses
directly on the culture cells. The effects and influence of the cellular mediators have been used as analytical
probes or as indicator in cytotoxicity techiques on macrophages (3). The hydrogen peroxide (H20>), nitric oxide
(NO) and tumoral necrosis factor (TNF-a) are effector molecules for the microbicidal and cytotoxic response of
macrophages after a stimuli. Considering the possibilities of these molecules involvement in cytotoxicity induced
by paepalantines, we investigate whether stimulation with these isocoumarins could be lead to NO, H202 and TNF-
o production by macrophages (4,5,6). The results demonstrated that were not detected H202 and NO in super-
natants of these cells when treated with paepalantines and their toxic effects in this cells system are not medi
ated by these mediators production. The TNF-a production by paepalantine at 20 pg/ml was not statistically dif-
ferent when compared to untreated cells, however, the macrophages treated with the same concentration of
paepalantine dimer significantly increased this cytokine production (67+32 U/ml). The results suggest that
paepalantine dimer has effect on macrophages secretory and cellular activities, showing a differential effect on
production of cytokines and others cytotoxic molecules. The amount of this cytokine found in the supernatants
appears is not responsible by viability decreased of macrophages and the mechanisms of cytotoxicity-induced
paepalantines to remain unknown.

Acknowledgements: FAPESP.

References: 1. Devienne K.F. et al. (2002) Z. Naturforsch., 57c: 85-8. 2. Coelho R.G. et al. (2000) Fitoterapia, 71: 497-500.
3. Barile F.A. (1994) Introduction to in vitro cytotoxicology. CRC Press. Boca Raton. 4. Pick E. and Mizel D. (1981) J. Immunol.
Methods. 46: 211-26. 5. Green L.C. et al. (1982) Anal. Biochem., 126: 131-8. 6. Kirikae T et al. (1996) Biochem. Biophys. Res.
Commun., 227: 227-35.
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A093

In vitro techniques for the screening of plants for potential natural antioxidants
H.J.D. Dorman, Y. Holm and R. Hiltunen
Department of Pharmacy, Division of Pharmacognosy, P.0.Box 56, FIN-00014 University of Helsinki, Finland.

In this study the antioxidant properties of different Mentha species, hybrids, varieties and cultivars were
assessed. Although there are numerous procedures available, the deodourised water-soluble freeze-dried
extracts from the dried plants were screened using four methods: ferric to ferrous reduction (RRE), ferrous ion
chelation (Fe2+ chelation), 1,1-diphenyl-2-picryl-hydrazyl (DPPH') radical scavenging and non-enzymatic liposome
phospholipid peroxidation technique (OH method). The total phenolic content (GAE = Gallic Acid Equivalent) of
each extract was estimated using the Folin-Ciocalteu reagent.

According to the results obtained by the RRE method, Mentha extracts are electron-donating and are able to con-
vert free radicals into more stable non-radical products. Mentha extracts may be able to offer protection against
oxidative damage by removing ferric ions (Fe2+ chelation). The extracts are also able to scavenge free radicals
(DPPH') and to prevent the peroxidation of phospholipid liposomes ('OH method).

Therewas a highly significant correlation between the total phenolic content of the extracts and the capacity
to reduce ferric to ferrous ions (r = 0.897, p < 0.001) and the scavenging capacity of free radicals (r = 0.950,
p < 0.001). There was also a high correlation between the ferric to ferrous reduction and the DPPH"scavenging
methods (r = 0.976, p < 0.001). However, there was no correlation between the total phenolic content and the
antioxidative properties in the Fe2+-chelation method. The results obtained with this method differed from results
obtained by the other methods.

A094

Angelica archangelica L. root extracts as inhibitors of xanthine oxidase and scavenger of superoxide
anion radical

S. Kujundzic @, N. Mimica-Dukic b and M. Couladis ¢

aDSP Chromatography, Bulevar AVNOJ-a 44a, 11070 Belgrade, Yugoslavia. P Institute of Chemistry, Faculty of Natural Sciences,
University of Novi Sad, Trg Dositeja Obradovica 3, 21000 Novi Sad, Yugoslavia. ¢ Department of Pharmacy, Division of
Pharmacognosy, University of Athens, Panepistimioupolis Zografou, 157 71 Athens, Greece.

The roots of Angelica archangelica L. (Apiaceae) are mainly used in loss of appetite, peptic disorders, spas-
molytic or as antimicrobially active carminative (1). While the chemistry is well documented, there are limited
reports on its pharmacological and biological properties (2).

The roots of A. archangelica were extracted with 80% ag. ethanol solution (Al), and after evaporation of the sol-
vent, the slurry water extract was submitted to liquid-iquid partition in petrolether (All), chloroform (Alll), ethylace-
tate (AIV) and n-buthanol (AV). The obtained extracts were investigated on xanthine oxidase (XOD) inhibitory acti-
vity and superoxide radical (027) scavenger capacity, spectrophotometrically according to the procedure
described by Berghe (3).

The crude extract (Al) was active only as a scavenger of 02, with an ICsp value of 2.01 mg/ml, showing no
inhibitory effect on XOD in the tested concentration range. On the other hand, the chloroform extract (Alll) exhib-
ited both the highest 02 scavenger capacity (ICso = 3.08x101 mg/ml) and XOD inhibitory activity (ICso =
4.25x101 mg/ml). Considerable strong scavenger and XOD inhibitory activities were found also for the ethylace-
tate extract (AlV).

These findings indicate the presence of biological active constituents in the roots of A. archangelica capable to
inhibit XOD with the additional 02~ scavenger activity.

References: 1. Wichtl M. (1994). Herbal Drugs and Phytopharmaceuticals. Scientific Publishers. Stuttgart. 2. Newal A. C. et
al. (1996). Herbal Medicines. The Pharmaceutical Press. London. 3. Berghe D. (1998). J. Nat. Prod. 61: 71-76.
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A095

Antioxidants activity of Cyperus papyrus
Maha Soltan, Adel Kamal Zaki and Fayza Hammouda
Chemistry of Medicinal Plants Lab., National Research Center, 12311, Dokki, Egypt.

Cyperaceae family contains eight genus. Cyperus species is the most famous one of the twenty-one species re-
presented in flora of Egypt (1). Since antique, Cyperus papyrus is the most famous species that the natives used
for the treatment of eye diseases and ulcer (2).

Due to the little literature information about its biological activity, 80% aqueous ethanolic extract of C. papyrus
tuber was subjected to antioxidant bioassay using “Radical Scavenging Method” by measuring the decolorizing
capacity of extract against the stable DPPH radical (1,1-diphenyl-2-picrylhydrazyl) and the color change can be
detected spectrophotometrically at 517 nm (3).

The 80% aqueous ethanolic extract exhibited strong antioxidant activity (95%). Successive partition extraction
was done with hexane, ethyl acetate and butanol followed by antioxidant guided assay, showing that the calcu-
lated antioxidant activity percentage were 10%, 95% and 65%, respectively.

The ethyl acetate extract (14 g) was subjected to antioxidant bioassay guided successive column fractionation
using Silica gel-60. The most antioxidant fraction was further purified on Sephadex LH-20.

Two main fractions (Fr.-l and Fr.-l) showed high antioxidant activity (90 % and 95 % respectively). The two frac-
tions were subjected to two-dimensional-TLC (4) in comparison with authentic samples and to mass spectroscopy
(EFMS, Finnigan MAT, 70 eV.). Fr.-l was identified as kaempferol whereas Fr.-l was identified as kaempferol-3-glu-
coside.

This is the first report of antioxidant activity of Cyperus papyrus tuber. Also, the isolation and identification of both
kaempferol and kaempferol-3-glucoside, for the first time in this species, are reported here.

References: 1. Tackholm V. (1974), Cited in: "Students’ Flora of Egypt” 2nd ed., The Graphical service, Beirut, Lebanon, 2. EI-
Hamidi & El-Gengaihi, (1975), Pharmazie, 30: H 8. 3. Marsden S.B., (1958), Nature, 26: 1199. 4. Mabery, T.J., (1970), Cited
in “Systematic Identification of Flavonoids”, Springer-Verlag.

A096

Neuroprotective effects of antioxidant constituents isolated from Opuntia ficus-indica var. saboten
Makino

C.Jina E.H. Leea H.J. Kima, J.Y. Lee?, Y.S. Song 2, J. Chob, M. Parkec, H. Park 2 and Y.S. Lee 2

a Division of Life Sciences, Korea Institute of Science and Technology, P.0. Box 131, Cheongryang, Seoul 130-650, Korea.
b College of Medicine, Dongguk University, Kyongju 780-714, Korea. ¢ Life Science R&D, LGCI, Taejon 305-380, Korea.

Opuntia ficus-indica var. saboten Makino (Cactaceae) is a tropical or subtropical plant that has been widely used
as folk medicine for the treatment of diabetes, asthma, burn, edema and gastritis (1). The purposes of the pre-
sent study were to identify antioxidant constituents from fruits and stems of the plant cultivated in Cheju island,
Korea, and examine their in vitro neuroprotective activities. Using a chromatographic fractionation method, ten
chemical constituents were isolated from ethyl acetate extracts of the fruits and stems that showed the most
potent antioxidant activities among various extracts. By means of chemical and spectroscopic methods, those
were identified as eight flavonoids such as kaempherol (a), quercetin (b), kaempferol 3-methyl ether (c), quercetin
3-methyl ether (d), narcissin (e), dihydrokaempferol (f), dihydroquercetin (g) and eriodictyol (h), and two ter-
penoids such as 3-oxo-a-ionol-3-D-glucopyranoside (i) and roseoside (j). Among the isolated compounds, com-
pounds c~e and h~j were those reported for the first time from fruits and stems of the plant. Compounds b, d
and g showed DPPH free radical scavenging activities with ICsp values of 28, 19 and 31 pM, respectively.
Compounds d and g also inhibited iron-dependent lipid peroxidation with ICsg values of 2.4 and 3.5 uM, respec-
tively. In a primary rat cortical neuronal cell culture system, compounds b, d and g inhibited xanthine/xanthine
oxidase-induced (ICsq values of 18.2, 2.1 and 54.6 pM, respectively) and H2O2-induced (ICsq values of 13.6, 1.9
and 25.7 uM, respectively) cytotoxicities. In addition, compounds d and g inhibited NMDA-induced excitotoxicity
by 21 and 33%, respectively, and only compound g inhibited growth factor withdrawal-induced apoptosis by 31%
at a tested concentration of 3 pM. The results suggest that the antioxidant constituents with in vitro neuropro-
tective activities may serve as lead chemicals for the development of neuroprotective agents.

Acknowledgements: This research was supported by a grant (PF002103-01) from Plant Diversity Research Center of 215t
Century Frontier Research Program funded by Ministry of Science and Technology of Korean Government.

References: 1. Ahn, D. K. (1998) lllustrated book of Korean medicinal herbs. Kyohaksa. Seoul.
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A097

GC-MS analysis and radical scavenging activity of essential oils from Nigeria and Cameroon

K. Wolkart 2, F. Bucar a, M. Stipsits @ and R. Niab

a |nstitute of Pharmacognosy, Karl-Franzens-University of Graz, Universitatsplatz 4/1, A-8010 Graz, Austria. b Department of
Pharmacognosy, Obafemi Awolowo University, Nigeria.

The essential oils of eighteen Nigerian/Cameroonian medicinal plants used in folk medicine to treat a variety of
diseases were analysed in quality and quantity by Gas chromatography and Mass spectrometry.

This are specifically oils from Monodora myristica (Gaertn) Dunal — seeds, M. tenuifolia Benth. — seeds, Hyptis
graveolens Poit. — leaves, Uvaria chamae P. Beauv. — root bark, Zanthoxylum leprieurii Guill. et Perr. — fruits,
Cleistopholis patens Engl. et Diels — stem bark and root bark, Ocimum basilicum L. — leaves, O. canum Sims —
leaves, O. gratissimum L. — leaves, Balsamocitrus camerunensis Letouzey - fruit peels and leaves, as well as
Citrus sinensis Osbeck, C. aurantium L., C. aurantifolia Swingle, C. reticulata Blanco and C. paradisi Macfad —
fruit peels. The composition of the oils of B. camerunensis has not been reported before. The main constituents
were B-pinene, o-pinene, germacrene D, sabinene and isocaryophyllene.

The compounds were identified by mass spectral comparison with data bases and ref. (1,2) as well as chro-
matography with reference compounds and by comparison of linear retention indices with literature (1,2,3,). The
research was made in connection with an examination of a potential radical scavenging activity. The abilities of
the volatile oils to act as non specific donors for hydrogen atoms or electrons were checked using the
diphenylpicrylhydrazyl radical (DPPH). Qils from fifteen plants showed positive results, but a comparison of the
ICs0 values of quercetin and oils showed that the oils with the highest activity (Ocimum oils) still had an radical
scavenging activity which was about 30 times lower than that of quercetin.

References: 1. D. Joulain and W. A. Konig (1998) The Atlas of Spectral Data of Sesquiterpene Hydrocarbons, E.B. Verlag,
Hamburg. 2. Adams, R.P. (1995) Identification of Essential Oil Components by Gas Chromatography/Mass Spectrometry, Allured
Publishing Corporation, Carol Stream, lllinois,. 3. N. W. Davies(1990) J. Chromatogr. 503 1-24.

A098

Isolation of antioxidant compounds from Eriophorum scheuchzeri using MPLC and CPC

M.-V. Maver, J.-L. Wolfender, E.F. Queiroz and K. Hostettmann
Institut de Pharmacognosie et Phytochimie, Université de Lausanne, BEP, CH-1015 Lausanne, Switzerland.

In our studies on alpine plants, several plant extracts have been tested for their antioxidant potential in relation
to their specific exposure to strong UV irradiation. Among these, the MeOH extract of Eriophorum scheuchzeri
Hoppe (Cyperaceae) revealed the presence of various radical scavengers in TLC autography with the DPPH (2,2-
diphenyl-1-picrylhydrazyl) radical as a spray reagent. The extract has been subjected to a phytochemical investi-
gation and several bioactive constituents have been isolated by means of MPLC and CPC. The antioxidant agents
include two triglycosylated flavonoids, a methoxyflavonoid (tricin) and a phenylpropane derivative. Tricin was
found to be also active against Cladosporium cucumerinum while other antifungal agents are still under investi-
gation. The structures of the isolated compounds were elucidated by classical spectroscopic methods including
UV, NMR and MS. The isolation of other antioxidant constituents has been targeted by HPLC of the crude extract
followed by microfractionation and detection with DPPH. As plants of the Eriophorum genus have been little inves-
tigated, a related species, E. angustifolium Honckeney, was analysed by LC/UV/MS. A comparison of the
metabolite profile of both species revealed important similarities. On-line data revealed also the presence of va-
rious isoflavones in both species. Studies of variation of the antioxidant composition of these plants in relation
to altitude and light exposure are foreseen.
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A099

Rapid methods for the comparative analysis of antibacterial and free radical scavenging activity of
essential oils

Biliana Bozin 2, Neda Mimica-Dukic b, M. Matavuly 2, Natasa Simin © and Biserka Mihajlovic ¢

a Institute of Biology and Ecology, © Institute of Chemistry, Faculty of Natural Sciences, ¢ Public Health Institute, Faculty of
Medicine, University of Novi Sad, Novi Sad, FR Yugoslavia.

Essential oils are well known as strong antimicrobials and are used in cosmetics, pharmaceutical and foodstuff
industries. Recent studies (1) suggest that pharmacological activities of essential oils may be related to their
antioxidant properties. In this study, TLC-methods (dot-blot technique) were evaluated for comparative analysis of
antibacterial and scavenging activity of essential oils. The essential oils were isolated by the hydrodistillation from
the aerial parts of following plant species: Ocimum basilicum L., Origanum vulgare L. and Thymus vulgaris L.
Scavenging activity of essential oils was confirmed by following the neutralisation of DPPH*-radical (2).
Antioxidants reduce the radical form of DPPH, producing yellow spots on a purple background. Bioautography is
a very convenient and simple way of testing plant extracts for their effects on different pathogenic microorgan-
isms. However, in the case of essential oils, this method has to be modified, due to their low ability to diffuse in
media. In the present study, combination of three techniques (3) -TLC, bioautography and agar diffusion (with
tetrazolium salt (MTT)- were applied. After incubation, MTT was converted to a formazan dye by the microor-
ganism. Inhibition zones were observed as clear spots against a purple background. The results of present study
point out that the most powerful compounds in examined essential oils were oxygenated monoterpenes such as
thujones, menthone, carvone, thymol. Some of these compounds also exhibited strong antibacterial effects (thu-
jones, carvone, thymol). Both methods were confirmed as very successful for fast and precise identification of
bioactive compounds in essential oils.

References: 1. Burtis, M. and Bucar, F. (2000): Phytother. Res, 14, 323-328. 2. Kirby, A.J. and Schmidt, R.J. (1996) J. Ethno-
pharmacol, 56, 103-108. 3. Saxena, G. et al. (1995): Phytochem. Anal, 6, 125-129.

Al100

Evaluation of the radical scavenging activity of distilled and non-distilled fennel in relation to its phe-
nolic composition

I Parejo?, J. Bastida g, F. Viladomat?, G. Schmeda-Hirschmann® and C. Codina?.

a Departament de Productes Naturals, Biologia Vegetal i Edafologia, Facultat de Farmacia, Universitat de Barcelona, Avda. Joan
XXIil s/n, 08028 Barcelona, Catalunya, Spain. P Instituto de Quimica de Recursos Naturales, Universidad de Talca, Casilla 747,
Talca, Chile.

Fennel (Foeniculum vulgare Mill., Apiaceae) is a herb of commercial interest for its essential oils. Although it con-
tains other non-volatile compounds such as flavonoids (1), it has not received much attention with regard to its
pharmacological properties. The aim of this work is to evaluate the radical scavenging activity of both distilled
and non-distilled fennel in relation to its chemical composition. Two extracts (crude and defatted) and four frac-
tions (hexane, dichloromethane, ethylacetate and aqueous) of different polarity were evaluated for their antiradi-
cal activity by the DPPH, superoxide-nitrobue tetrazolium (NBT) hypoxanthine/xanthine oxidase, and
luminol/chemiluminescence methods. The total phenolic content (TPC) was also determined by the Folin-
Ciocalteu method. The highest TPC values (549 GAE/mg) and DPPH (ICsg 11.7) and superoxide radical (89 %
inhibition) scavenging activities were found in the ethylacetate fractions. The highest activity in the luminol/chemi-
luminescence method was shown by the dichlormethane fractions (ICso 4.9). In general, distilled material was
found to exhibit a higher radical scavenging activity than the non-distilled one. Extracts and fractions were chro-
matographed by RP-HPLC (2) to identifiy polyphenols, as chlorogenic acid, coumaric acid, vanillic acid, vanillin,
caffeic acid, siryngic acid, sinapinic acid, and quercetin. A bioguided isolation procedure (3) was carried out to
isolate and identify these active compounds. The obtained results support the possibility that fennel waste can
be regarded as an easily accessible source of natural antioxidants.

References: 1. Soliman F.M. et al. (2002). Molecules 7: 245-251. 2. Bilia, A.R. et al. (2000). J. Agric. Food Chem. 48: 4734-
4738. 3. Yesilada, E. et al. (2000). J. Ethnopharmacol. 73: 471-478.
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A101

Evaluation of the free radical scavenger activity of Hypericum perforatum alcoholic extracts
Bruno C. Silva and Alberto C.P. Dias
Lab. Biologia Vegetal, Dep. Biologia, Universidade do Minho, 4710 Braga, Portugal. (e-mail: acpdias@bio.uminho.pt).

Hypericum perforatum alcoholic extracts are widely used as antidepressant phytopharmaceuticals. The phyto-
chemical composition of these extracts, rich in phenolic compounds like flavonoids, strongly suggests that they
could have antioxidant properties.

We prepared an ethanolic solution (80%) of H. perforatum plants (collected in the North of Portugal, Braga) at a
concentration of 90 mg dw/ml. Hexane, ethyl acetate, buthanol, and aqueous extracts were obtained by sequen-
tial liquid-liquid extraction. The ethyl acetate fraction was fractionated over a Shephadex LH-20 column. All the
fractions and the total extract were analysed by HPLC-DAD and the major phenols were identified and quantified.
We used the DPPH (1,1-diphenyl-2-picrylhydrazyl) test to evaluate the scavenger free radical capacity of the total
extract and fractions. The total ethanolic extract exhibited an ICsg value of 0.3 mg dw/ml. All the fractions showed
capacity to scavenge the DPPH. The best scavenger activities were observed in one fraction containing quercetin
type glycosides and other one containing similar compounds plus caffeoylquinic acids. The ICsg values for these
fractions, for an equivalent biomass basis, were around 1.2 mg dw/ml. Based on the data, we can conclude that
H. perforatum extracts have antioxidant potential and that, among other compounds, flavonoids and caf-
feoylquinic acids contribute to this activity.

A102

Exploring Allium species as source of potential medicinal agents

D. Stajnera, N. Milic 2, J. Canadanovi¢-Brunet b and A. Kapor ¢

a Faculty of Agriculture,University of Novi Sad, Trg Dositeja Obradovic a 8, 21000 Novi Sad,Yugoslavia. b Faculty of Technology,
University of Novi Sad, Cara Lazara 1, 21000 Novi Sad, Yugoslavia. ¢ Institute of Physic, Faculty of Sciences, University of Novi
Sad, Trg Dositeja Obradovi¢a 3, 21000 Novi Sad, Yugoslavia.

It has been shown that Allium species could prevent tumor promotion, cardiovascular diseases and aging,
processes that are associated with free radicals. Therefore the Allium species of both cultivated (A. nutans L., A.
fistulosum L., A. vineale L., A. psekemense B. Fedtsch, A. cepa L., A. sativum L.) and wild (A. flavum L., A. sphae -
rocephalum L., A. atroviolaceum Boiss, A. schenoprasum L., A. vineale L., A. ursinum L., A. scorodoprasum L.)
species from various locations were studied in order to detect the antioxidative properties of leaves. The leaves
were examined on the antioxidative enyzmes activities (catalase, peroxidase, superoxide-dismutase, glutathione-
peroxidase), the quantities of non-enyzmic antioxidants (reduced glutathione and total flavonoids), the contents
of soluble proteins, vitamin C, carotenoids, chlorophylls a and b as well as the quantities of malonyl-dialdehyde
and -OH and O+ radicals. Using contemporary spectroscopic fluorescent method, lipofuscin,plant age pigments"
were determined. ESR spectroscopy was used to follow the decrease of oxygen radical quantities in the pres-
ence of Allium species phosphate buffer (pH 7) extracts. The obtainerd results showed that A. ursinum L. had the
best antioxidant properties due to a very high quantity of total flavonoids, high contents of carotenoids and
chlorophylls a and b and very low quantities of toxic oxygen radicals in investigated leaves. ESR signal of DMPO-
OH radical adducts in the presence of A. ursinum L. phosphate buffer (pH 7) extract was reduced for 94.3%.

References: 1. étajner,D. et al. (1999) Phytother. Res. 13, 333-336. 2. Morbidoni, L. et al. (2001) Journal of Herbal
Pharmacotherapy, 1(1), 63-83.
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Advances in the studies of phytomedicines based on the Laurel Oil (L. azorica (Seub.) Franco)

A. Rodrigues 2, P._Castilho ®, M.C. Costa 2, C. Camacho b, D. Correia®, F. Venancio @, L. Corvo e, E. Cruza, S.
Simoes @, L. Ramalho @, J. Castanho 2, M. Costa e, A. Teixeirae, S. Feioa, J.C. Roseiroa, M.J. Marcelo Curto @ and
J. Casanova ¢

a INETI-DTIQ/DB, Instituto Nacional de Engenharia e Tecnologia Industrial, Estrada do Paco do Lumiar, P-1649-038 Lisboa,
Portugal. P N.I.Q.A.A da UMA, Departamento de Quimica, Campus Universitario da Penteada. P-9000-390 Funcah, Patugal.
¢ Univ. de Corse/CNRS- Route des Sanguinaires, 20000 Ajaccio, France.

The medicinal flora of Madeira and Porto Santo is composed of 259 species (1), being the Laurus azorica
(Madeira laurel) one of the 30 considered more relevant (1). The “laurel oil” is externally applied as an anti-infec-
cious preparation and prescribed by chemists as anti-rheumatic, vulnerary, blood depurative and also for
apoplexy (long term use).

As a contribution towards the elucidation of the main chemical profiles of the different oils of Madeira Laurel, the
authors investigated the essential oil of the branches of several populations of Laurus azorica where 1,8-cineole
was identified as the major constituent (12-21%) and elemicine was present in 4-9% (2).

Our further research was focused to the confirmation of therapeutical activities of the fixed oil as anti-fungal, anti-
bacterial and anti-inflammatory product. This was performed through an interdisciplinary research where the anti-
inflammatory activity of the fixed oil was screened by the use of the rat adjuvant arthritis model (acute phase)
(3). 1 h before the induction of inflammation, the oil was orally administered to the animals (Wistar rats) at doses
of 0.25 mL, 0.50 mL and 1.0 mL per animal. The parameter of interest was the swelling of the paw during the
first 24 h after induction, measured by water displacement. At the 3 doses used a reduction of the swelling was
observed being maximal at the highest dose. Other biological activities were screened using in vitro standard
techniques. The main fractions isolated with different solvents were studied by GLC, IR, NMR and MS hyphena-
ted techniques.

References: 1. D. Rivera, C. Obdn, (1995), J. Ethnopharmacol. 46, 73-93. 2. C. Camacho, A. Rodrigues et al, (2001), Estudos
quimicos sobre 6leos essenciais dos caules do Laurus azorica da ilha da Madeira, XV Encontro Galego Portugués de Quimica,
La Corufa, 21-23 de Novembro. 3. Corvo, M.L., Boerman, O.C. et al, (2000), Pharmac. Res., 17, 600-606.

Al104

Aphrodisiac herbs used in Traditional Medicine in Jordan
M.H. Al-Hamood
Department of Biology, Faculty of Science, Jerash Private University, P.O. Box: 311, Jerash 26115, Jordan.

Jordan traditional medicine is characterized by a unique combination of knowledge and practice of Arabic and
Islamic heritage. Medicinal plants represent one of the major components of the traditional medicine in Jordan.
This work was designed to document the most commonly used medicinal plants as aphrodisiac and to increase
sperm production by Jordanian population.

A questionnaire was prepared to fulfil the requirements of this work. The form contains data on plant material
involving the vernacular name, part used, method of preparation, approximate dosage, and administration route.
The data were collected from traditional healers, herbalists and midwives. All the informants were above the age
of 50 years. In summary, results are: Alpinia officinarum and / or Langnas officinarum, (Zingiberaceae),
Cinnamomum zeylanicum (Lauraceae), Dianthus caryophyllus (Caryophyllaceae), Eruca sativa (Cruciferae),
Hibiscus subdariffa (Malvacae), Lepidium sativum (Cruciferae), Linum usitatissimum (Linacae), Malva parviflora
(Malvacae), Nigella sativa (Ranunculaceae), Pistacia atlantica (Anacardiaceae), Raphanus sativus (Cruciferae),
Trigonella foenum-graecum (Leguminosae) and Zingiber officinale (Zygophyllaceae).

The medicinal plants used were frequently prepared as decoctions and taken orally. In the light of the data pre-
sented in this work, the implementation of research programs to study the physiology, pharmacology and toxic-
ity potentials of these herbs would make a real contribution to the welfare of Jordanian population.
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Immunomodulating antitumor activities of an acidic polysaccharide from Korean red ginseng (Panax
ginseng C.A. Meyer)

J.D. Parka, Y.S. Kima, H.J. Shina, K.M. Park 2, Y.S. Kwak 2, T. Toida ® and R.J. Linhardt ¢

a Div. Of Ginseng Efficacy, KT&G Central Research Institute, Daeduk Science Town, 305-345, Korea. b Dept. of Analytical
Chemistry, Faculty of Pharmaceutical Sciences, Chiba University, Chiba 263-8522, Japan. ¢ Div. of Medicinal and Natural
Products Chemistry, University of lowa, lowa city, lowa 52242, USA

Ared ginseng acidic polysaccharide (RGAP) with immunomodulating antitumor activities was isolated from Korean
red ginseng. The molecular weight of RGAP was estimated to be 12 - 450 kDa by gel filtration chromatography.
RGAP was found to increase survival rate and to inhibit of tumor growth significantly in a dose dependent man-
ner in mice transplanted with tumor cells. RGAP significantly promoted nitric oxide (NO) production from peri-
toneal macrophages both in vivo and in vitro. Western blot analysis exhibited a newly synthesized inducible nitric
oxide synthase (iNOS) protein band in the RGAP treated group. It seems likely that immunomodulating antitumor
activities of RGAP are mainly mediated by NO production of macrophage. RGAP was further purified by ultrafil-
tration and anion exchange chromatography on DEAE-sepharose, followed by gel filtration on Sephacryl S-300 to
give an active fraction (GFP) with stronger NO production in murine macrophages. GFP increased survival rate
ten times compared to RGAP in male ICR mice transplanted with sarcoma 180 and also showed more potent
tumoricidal activities of natural killer cells than RGAP. Sugar composition (mol %) of GFP was found to be arabi-
nose, rhamnose, xylose, galacturonic acid, mannose, galactose, glucose (10:9:1:25:8:20:27) by GC/MS.
Additionally, combined treatment of paclitaxel (5 or 15 mg/kg) and RGAP (25 mg/kg) resulted in 28.6 % or 48.2
% increase in life span of ICR mice bearing sarcoma 180 tumor cells, while no obvious effect was shown in sin-
gle paclitaxel treatment. When a combination of paclitaxel 10 mg/kg) and RGAP (100 mg/kg) was intraperi-
toneally given to C57BL/6 mice implanted with B16 melanoma, the tumor weight per mouse also decreased by
76.3 %, suggesting RGAP might be used as an adjuvant in medicinal application of paclitaxel. The results sug-
gest that clinical trials of RGAP in immunotherapy against cancer are highly feasible.

A106

New flavans, spirostanol sapogenins, and a pregnane genin from Tupistra chinensis and their cyto-
toxicity

Fang-Rong Chang, @ Wen-Bin Pan, @b Li-Mei Wei, &b and Yang-Chang Wu @

a Graduate Institute of Natural Products, Kaohsiung Medical University, Kaohsiung 807, Taiwan. P Fooyin Institute of Technology,
Kaohsiung County 831, Taiwan.

Three new flavans [tupichinol A-C (1-3)], five spirostanol sapogenins (4-8), [including three new ones, tupichigenin
D (4-6)], and a new pregnane genin [tupipregnenolone (9)], together with sixteen known compounds, were iso-
lated from the underground parts of Tupistra chinensis. The structures of the new compounds were elucidated
by spectroscopic analysis and chemical evidence. The structures and relative stereochemistry of 1 and 8 were
further confirmed by single-crystal X-ray crystallographic analysis. Cytotoxicity of the isolated compounds and
some acetyl derivatives against human gastric tumor (NUGC) cells and nasopharyngeal carcinoma (HONE-1) cells
were tested. Among them, 2527)\pentrogenin, 10, and ranmogenin A showed cytotoxity against NUGC cells, hav-
ing inhibition of 100%, 96%, and 80% at a concentration of 50 pM, respectively. 25(27)-pentrogenin showed cyto-
toxity against HONE-1 cells, having inhibition of 100% at a concentration of 50 pM.

Acknowledgements: The National Science Council of the Republic of China.

References: 1. Pan W.B.; Chang F.R., et al. (2000) J. Nat. Prod. 63: 861-863. 2. Pan W.B.; Chang F.R., et al. (2000) Chem.
Pharm. Bull. 48: 1350-1353. 3. Niwa T, et al. (2001) J. Agric. Food. Chem. 49: 177-182.
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In vitro antigenotoxic effect of Rhus aromatica root bark

Adelheid H. Brantner a, Asima Chakraborty 2, Siegfried Knasmueller b and Maria Dusinska @

a |nstitute of Pharmacognosy, University of Graz, Universitaetsplatz 4/1, 8010 Graz, Austria. P Institute of Cancer Research,
Borschkegasse 8a, 1090 Vienna, Austria. ¢ Institute of Preventive and Clinical Medicine, Department of Experimental and Applied
Genetics, Limbova 14, 83301 Bratislava, Slovak Republic.

For the prevention of the DNA damage, natural products have already been taken a significant role using their
antioxidant potentialities. The present study deals with the investigation of the potential protective properties of
Rhus aromatica extract and fraction against H202 induced toxicity in human lymphocytes by comet assay (single
cell gel electrophoresis; horizontal electrophoretic chamber, LMP-agarose 1%, electrophoreses buffer; 20 min,
25 V; cells stained with ethidium bromide). Rhus aromatica Ait (Sumach, Anacardiaceae) is widely distributed in
North America, East Asia and South Africa. Literature reports about antiviral (1), antibacterial and antioxidant (2)
activities. The herbal drug is used for the treatment of disturbances of the urinary tract. Fatty acids, triterpens,
sterols, tannins, essential oil and flavonoids were proved in the root bark (3). The powdered drug was extracted
with 30% EtOH under reflux (extract), another drug part was extracted with 30% EtOH after separation of the
essential oil (fraction). The isolated human peripheral lymphocytes were treated with the extract and the fraction
in conc. of 5-100 pg/mL. The viability of the cells was unaffected (>90%) at the concentration tested. Using tail
length (um) as quantitative parameter for the comet formation it was observed that the 30% EtOH extract did not
cause any strand breaks up to 100 pg/mL (N=3; mean value 7.22 ym) while the fraction caused DNA damage
at 80 and 100 pg/mL (N=3; mean value 42.27 and 38.96 pm, resp.) when compared with untreated control
(N=3; mean value 4.22 pm). It can be concluded that the extract and the fraction of Rhus aromatica are non-
toxic to lymphocytic cells in vitro. In a further experiment the protective effect of the drug was investigated.
Therefore the cells were pretreated with extract and fraction (conc. 5-40 pg/mL) and subsequently exposed to
75 uM H20,. The cells exhibited a significant dose-activity relation in the reduction of DNA strand breaks. The
protective effect of the extract and the fraction on lymphocytes damaged by H»0z is significant.

References: 1. May G. et al. (1978) Arzneim. Forsch. 28: 1-7. 2. Chakraborty A. and Brantner AH. (2000) Pharm. Pharmacol.
Lett. 2: 76-81. 3. Effenberger S. (1990) Inaugural-Dissertation, Fachbereich Pharmazie der FU Berlin.

Al108

Inhibition of metalloproteinase-9 activity and gene expression by polyphenolic compounds isolated
from the bark of Tristaniopsis calobuxus (Myrtaceae)

M. DellAglia, S. Bellostaa, M. Canavesia, N. Mitro 2, M. Monettia, M. Crestani?, L. Verottab, N. Fuzzatic, F. Bernini d
and E. Bosisio @

a Department of Pharmacological Sciences, ? Department of Organic and Industrial Chemistry, University of Milan, Milan, Italy.
¢ INDENA SpA, Milan, ltaly. d Institute of Pharmacology and Pharmacognosy, University of Parma, Parma, ltaly.

Metalloproteinases (MMPs) play an important role in pathological conditions including tumor metastasis, peri
odontitis, osteoarthritis, chronic ulcerations and contribute to the atherosclerotic plaque fissuration, leading to
atherosclerosis complications (1). The methanolic extract of Tristaniopsis calobuxus bark was shown to inhibit
elastase (2) and plasmepsin Il (3) activities, therefore the extract was tested on the activity of metalloproteinase-
9 (MMP-9) in cultured macrophages. The methanolic extract (10-25-50 pg/ml) dose-dependently reduced (-30%,
-65% and -95%) the activity of MMP-9 secreted by macrophages. After fractionation of the crude extract, the
inhibitory activity was retained in the ethyl acetate fraction (50%, 75%, and 95% inhibition). Treatment of the cells
for 24 hours with the ethyl acetate fraction (10-50 pg/ml) significantly reduced the release of MMP-9, up to 80%.
No appreciable cellular toxicity was observed, even at the highest concentration used. The ethyl acetate extract
was chromatographed on Sephadex LH 20, obtaining 7 fractions from which pure phenolic compounds were iso-
lated. The inhibitory effect on MMP-9 secretion was associated to fractions 5A and 5B and to ellagic acid, while
other phenolic compounds were not active (gallic acid, p-hydroxybenzoic acid and 3,4-dihydroxybenzoic acid). To
investigate if the effect on protein secretion was related to MMP-9 gene regulation, 5A, 5B and ellagic acid were
tested on MMP-9 promoter activity. The tested compounds (1-20 pg/ml) dose-dependently reduced the MMP-9
promoter-driven transcription of the luciferase reporter gene. Preliminary HPLC-MS analysis of 5A and 5B indi-
cated the presence of gallocatechins, ellagic acid and its glycoside derivatives.

References: 1. Shapiro, S.D. (1998) Curr. Opin.Cell Biol. 10: 602-608. 2. Bosisio, E. et al. (2000) Pharm. Biol. 38: 18-24. 3.
Dell’Agli, M. Planta Med. submitted.
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Comparative effects of flavonoidal phytochemicals on membrane fluidity and tumor cell growth

H. Tsuchiya @, M. Nagayamab, M. Kashimata 2 and H. Takeuchib

Departments of @ Dental Pharmacology and P Oral Pathology, Asahi University School of Dentistry, Hozumi, Gifu 501-0296,
Japan.

Flavonoids contained in medicinal plants potentially interact with plasma membranes and membraneous
organelles to alter the physicochemical property of lipid bilayers. Such an interaction has been suggested to be
responsible for various pharmacological activities of flavonoids. The effects of flavonoidal phytochemicals on the
fluidity of artificial and cellular membranes and on the growth of tumor cells were comparatively studied to
address the structure-activity relation on membrane-mediating action. Liposomes prepared with cholesterol and
three phospholipids (the lipid composition corresponding to tumor cells) were treated with 25 representative
flavonoids (0.1-50 pM), and then fluorescence polarization was measured with a set of probes to determine the
fluidity changes in different membrane regions. Liposomal membranes were rigidified by almost all of the tested
flavonoids, in which flavones were more effective than isoflavones and flavanones. In comparison of flavones
(each 10 pM), the potency to rigidify membranes was galangin > quercetin > kaempferol > myricetin > morin =
fisetin, chrysin > luteolin > apigenin, galangin > chrysin, quercetin > luteolin, and kaempferol > apigenin (p <
0.01). Myricetin, kaempferol, quercetin and galangin acted in increasing order of intensity on the hydrophobic
regions of lipid bilayers to make membranes rigid at sub-uM levels. The membrane effects of structurally modi-
fied quercetin varied in intensity as being quercetin dimer > quercetin > tamarixetin > quercetin-4’-glucoside >
isoquercitrin = rutin (p < 0.01). 3-, 5- and 7-Hydroxylation of flavones is essential to membrane rigidification,
which is also influenced by hydroxyl groups in the B ring. The membrane-acting flavonoids (10-100 pM) like galan-
gin, quercetin, quercetin dimer, kaempferol and genistein inhibited the growth of mouse myeloma cells 24-48 h
after incubation as well as a reference anti-tumor drug, doxorubicin, and their inhibitory effects correlated to the
rigidifying effects on liposomal membranes. They rigidified tumor cell membranes during 1-48 h incubation simul-
taneously with cell growth inhibition. The interaction with membrane lipids underlies the anti-tumor action of
flavonoidal phytochemicals. The analysis of membrane fluidity using liposomes is useful for the first screening of
medicinal plants with the potent anti-tumor activity.

Al10

Efficacy validation of medicinal plant using functional genomics and metabolomics approaches
Lie-Fen Shyur, Chiu-Ping Lo, Sheng-Yang Wang, Show-Jane Sun, Pei-Lin Kang and Ning-Sun Yang
Institute of BioAgricultural Sciences, Academia Sinica, No. 128 Academia Rd, Section 2, Nankang, Taipei, 115, Taiwan, ROC.

Anoectochilus formosanus (AF) has been used widely as functional food and folk medicine in Taiwan and other
Asian countries. Significant cytotoxicity on MCF7 cells, a human breast carcinoma, has been detected for the
crude extract and its derived fractions of AF plant, based on MTT colorimetric and 3H-thymidine incorporation
assays. Based on a “bioactivity-guided fractionation principle”, we have obtained an enriched E fraction that
exhibits the most significant inhibiting effect on the proliferation of MCF7 cells among the test extracts.
Metabolite profiling and candidate index compounds of this E fraction were well characterized using mainly HPLC
and NMR spectrometric analyses. Treatment of MCF7 cells with the E fraction resulted in the release of mito-
chondrial cytochrome C into cytosol and the cleavage of poly(ADP-ribose)polymerase. Western blot analysis
showed that the levels of proliferating cell nuclear antigen (PCNA) and p53 (a tumor suppressor protein)
decreased with the increase in incubation time of MCF7 cells with E fraction. However, the expression of Bcl2
and Bax proteins were not changed after the treatment with AF extracts. Differential protein expression and acti-
vities of caspases, e.g. caspases 2, 7 and 8, have been observed using western-blot and enzymatic activity
assays. In summary, this study provides evidences that plant extract of A. formosanus can induce apoptosis of
human mammary carcinoma cells, via specific cellular mechanism(s). The signaling pathway in the event of pro-
grammed cell death of MCF7 cells, induced by the treatment of A. formosanus extract, are proposed.
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Isolation of inhibitory compounds on melanin biosynthesis in cultured B-16 mouse melanoma cell
lines from the cortex of Machilus thunbergii

J.K. Sona, HW. Changb, S.J. Kangb, H. Lee and S.H. Lee 2

a College of Pharmacy Yeungnam University, Kyongsan 712-749, Korea. ? LG Chemical Ltd./Research Park, Taejon 305-343,
Korea.

Melanin polymer is biosynthesized in the melanosome of melanocyte, which is a determinant of human skin color
and involved in localized hyperpigmentation such as melasma, ephelide and lentigo. Thus, the biosynthesis
inhibitors have been of great concern as cosmetics to have skin-whitening effects on the local hyperpigmenta-
tion.

During the search for new inhibitory components on melanin polymer biosynthesis from natural sources,
methanol extracts of 100 higher plants were tested for the inhibitory effect on melanin biosynthesis in cultured
B-16 mouse melanoma cell lines. Among them, the methanol extract of Machilus thunbergii cortex exhibited
potent inhibitory effect on melanin polymer synthesis in B-16 mouse melanoma cell lines. Subsequently, we iso-
lated four active compounds from the methanol extract of M. thunbergii cortex by the activity guided fractiona-
tion. The structures of isolated compounds were identified as linoleic acid anhydride (1), (-)-nectandrin A (2),
nectandrin B (3) and machilin A (4). And they exhibited ICsg value on melaninpolymer formation in cell lines of 120
pg/ml (1), 105 pg/ml (2), 123 pg/ml (3) and 140pg/ml (4). Kojic acid as a reference compound exhibited ICso
value of 250 pg/ml.

9 OH
CH3(CHy)y(CH=CHCH,),(CH,)5CH, . R@
p OMe
MeO

CH3(CH,)4(CH=CHCH,),(CH,)5CH,C
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1 R=OH (3)

Acknowledgement: This research was supported by a grant (PF002109-01) from Plant Diversity Research center of 215t cen-
tury Frontier Research Program funded by Ministry of Science and Technology of Korea government.
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Chemoprevention activity of some Southeast Asian plants

C.C. Lee?, P.J. Houghton® and G. Steventon ¢

a Pharmacy Dept, King’s College London, 150 Stamford St, London SE1 8WA, UK. P Pharmacy Dept, King’s College London,
150 Stamford St, London SE1 8WA UK. ¢ Pharmacy Dept, King's College London, 150 Stamford St, London SE1 8WA, UK.

The induction of Phase 2 metabolism enzymes, such as gluthathione S-transferases (GST), quinone reductase
and sulfotransferases, have been used to indicate chemopreventive potential at the initiation stage of carcino-
genesis (1). We have optimised a simple in vitro model for assaying the GST induction activity of plant extracts
using the human liver hepatoma cell line, HEP G2. GST activity was obtained based on the method of Habig et
al. (1974) (2).

The plants tested are reputed to have anticancer properties in SEA.

Crude plant extracts were prepared in methanol, dichloromethane and water. Cells were treated with extracts 24
hours after plating at 250, 25 and 2.5 pg/ml. GST activity was read 48 hours after incubation. Active crude
extracts underwent further bioassay-guided fractionation to produce several pure compounds.

Dichloromethane extracts of Thai Alpinia offinarum, Thai and Malaysian Alpinia galanga and Cayratia japonica
exhibited significant induction activity at 25 ug/ml compared to solvent controls. The induction ratios were 1.87
fold, 1.65 fold, 1.38 fold and 1.34 fold, all P < 0.05 analysed with One way Anova, respectively. Malaysian
Jasminum sambac induced 2.09 fold activity at 250 pg/ml. Phenobarbitone sodium was used as the positive
control, yielding an induction of 1.56 fold (P< 0.05) at 4 mM. A total of 8 compounds have been isolated from
fractionation of the Thai Alpinia officinarum and the Malaysian Cayratia japonica and are under investigation.

Acknowledgements: Overseas Research Scheme.

References: 1. Lee SK., et al. (1999) Anticancer Res. 19: 35-44. 2. Habig W.H., et al. (1974) J. Biol. Chem. 249 (22): 7130-
7139.
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Cytotoxic activity of methanolic extracts of three Nigerian Crinum species
P._Houghton 2, A. Adegbulugbe @ and Y. Campos-Santaella .

a Pharmacognosy Research Group, King's College London, Franklin-Wilkins Building, 150 Stamford Street, London SE1 9NN, UK.
b Universidad de Oriente NA, Av. Universidad, Departamento de Quimica, Puerto La Cruz, Estado Anzoétegui, Venezuela.

Crinum species (Amaryllidaceae) are bulbous plants found in riverine areas of West Africa as well as other parts
of the world. In Nigeria the aqueous extracts are use by traditional medical practitioners for cough, asthma, con-
vulsion, inflammation and also as an antispasmodic. In many countries Crinum species have shown to posses
cytotoxic activity, such as anticancer or antiplasmodial, due to the presence of crinintype alkaloids (1-3). Hence,
this study pursues to investigate the cytotoxic and the antioxidant activities of three Crinum species indigenous
from Nigeria which have not been previously investigated. Methanolic extracts were prepared from the bulbs of
Crinum zeylanicum; C. glaucum and C. jagus and tested against the human cancer cell line CORL23, non small
lung cancer cell, using the SRB assay for cell growth (4). The ICsg values obtained demonstrate that the Crinum
species studied have high cytotoxic activity ICso = 5.59 pg/ml for C. zeylanicum; ICso = 12.85 pg/ml for C.
glacum and ICso = 5.76 pg/ml for C. jagus. C. jagus showed the highest inhibitory activity of the human cancer
cell line tested, suggesting that the species analysed contain good candidates to explore for lead compounds
with cytotoxic activity.

Acknowledgement: This research has been partly sponsored by Universidad de Oriente, Cumana, Venezuela.

References: 1. Elhafiz, et al. (1991) Planta Med. 437-439. 2. Likhitwitayawuid et al (1993) J. Nat. Prod. 56: 1331-1338. 3. Min
et al. (2002) 4. Skehan, P. et al. (1990) J. Natl. Cancer Inst. 82: 1107-1112.
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Antineoplastic glyfoline induces apoptosis of nasopharyngeal carcinoma cells

T-L.Su? C.-T. Linb, H-M. Huang b, H.-C. Wut and C.-H. Chena

a |nstitute of Biomedical Sciences, Academia Sinica, Taipei 115, Taiwan. P Institute of Pathology, College of Medicine, National
Taiwan University, Taipei 100, Taiwan.

Glyfoline, a 9-acridone alkaloid isolated from Glycosmis citrifolia (Rutaceae) indigenous to Taiwan, was previous-
ly synthesized and found to have potent antitumor effect both in vitro and in vivo (1,2). The alkaloid exhibits potent
antitumor effect against the cell growth of nasopharyngeal carcinoma (NPC) with ICsq value of 4.4 pM. To eluci-
date the mechanism of action of the natural product we treated NPC cells with glyfoline for 2 days, the cells
showed a gradual increase of apoptotic change with vascular and granular degeneration. In addition, DNA frag-
mentation with ladder paten, positive TUNEL analysis, and gradual increase in sub-G1 phase of DNA population
and G2/M arrest were also observed. However, the reverse-trascriptase-polymerase chain reaction showed no
change of apoptotic gene expression, such as Bcl-2, Bax, ICE-a, B and c-myc genes. We, therefore, synthesized
the biotinylated glyfoline for immunoelectron microscopic localization (3). It reveals that the main target of glyfo-
line or its biotinylated derivative is the mitochondria. The glyfoline treated NPC cells showed a release of
cytochrome C from mitochondria, while no specific change was seen in human fibroblasts and peripheral lym-
phocytes. The present experiment concluded that glyfoline can induce apoptosis in NPC cells in vitro, probably
due to an induction of cytochrome C leakage from mitochondria into the cytosol, and that is more specific to can-
cer cells than normal cells.

Acknowledgement: The research was support by the Institute of Biomedical Sciences, Academia Sinica, Taiwan.

References: 1. Su, T-L. et al. (1991) Tetrahedron Lett. 32: 1541-1544. 2. Sy, T.-L. et al. (1992) J. Med. Chem. 35: 2703-
2710. 3. Su, T-L. et al. (2000) Bioconjugate Chem. 11: 278-281.
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Cytotoxic and chemical principles from Formosan Casearia membranacea

Keng-Chia Chang 2, Chang-Yih Duh b, Ih-Sheng Chen @ and lan-Lih Tsai @

a Graduate Institute of Natural Products, Kaohsiung Medical University, 807 Kaohsiung, Taiwan, R.0.C. P Institute of Marine
Resources, National Sun Yat-sen University, 804 Kaohsiung, Taiwan, R.0.C.

The MeOH extract of over 700 species of Formosan plants have been screened, and the stem of Casearia mem -
branacea Hance (Flacourtiaceae) showed cytotoxicity against P-388 and A549 cancer cell lines in vitro. C. mem -
branacea is a small evergreen tree distributed in southern Taiwan and Hainan (1). Only one paper had reported

containing pentosan, lignin, holocellulose and y-cellulose that were previously studied from 200 kinds of

Formosan hardwoods including C. membranacea (2). In the investigation of cytotoxic CHCls:soluble part led to

the isolation of four new compounds, including one butanolide, casealactone (1), one chroman, caseamemin (2),

two diterpenoids, casearimene A (3) and casearimene B (4), together with 15 know compounds. Among these

isolates, casealactone (1) showed cytotoxicities against HT-29 and P-388 cancer cell lines in vitro. N-trans-feru-

loytyramine (5) and N-cis-feruloytyramine (6) showed cytotoxicity against P-388 cancer cell line. The structures

of these compounds were elucidated by spectroscopic analysis.

References: 1. Li H. L., Lo H. C. (1993) Flacourtiaceae in Flora of Taiwan, Editorial Committee of the Flora of Taiwan, Taipei,
Taiwan, 2nd. ed., Vol. lll, pp. 794-796. 2. Chao, S. C. et a (1971) Tai-Wan Sheng Lin Yeh Shih Yen So Lin Wu Chu Ho Tso Shin
Yen Pao Kao 14, 26.

Al16

The essential oil of Matricaria chamomilla protects against in vivo chromosome damage

Alejandra Hernandez-Ceruelos, Eduardo Madrigal-Bujaidar and Cecilia de la Cruz
a Facultad de Estudios Superiores Cuautitlan, UNAM. Av. 1 de Mayo s/n, C.P. 54340 Cuautitlan Izcalli, Edo. México, Mexico.
b Escuela Nacional de Ciencias Biolégicas, IPN. Carpio y Plan de Ayala s/n CP 11340, México, D. F., Mexico.

Matricaria chamomilla (chamomile) has been used for a long time in the therapy of different diseases including
inflammation processes and cancer. However, no studies have been made on its antigenotoxic potential. This
work was mainly designed to determine the inhibitory effect of the essential oil of the plant (EQ) on the rate of
sister chromatid exchanges (SCEs) induced by daunorrubicin in mouse. The EO was mainly constituted by (E)far-
nesene, germacrene-D, bisabolol oxides, chamazulene, and other sesquiterpenes. The first step in the research
was to evaluate the acute toxicity and the genotoxicity of the EO. No mortality was found with up to 5000 mg/kg
and no increase of SCEs was observed with up to 1000 mg/kg. With respect to the antigenotoxic effect in bone
marrow cells, we found a dose-dependent inhibitory response of the EO on the mutagen, with a maximum SCE
decrease of 76.9% with 500 mg/kg of the mixture; however, no protection was found against the cytotoxicity
induced by daunorubicin, according to the measurements of the cellular proliferation kinetics and the mitotic
index. With respect to the effect on spermatogonial cells, we also found a dose-response inhibitory activity of the
EO, with a maximum effect of 94.7 % with 500 mg/kg. Our study suggests that the EQ contains substances
(probably antioxidants) that would explain its potent antigenotoxic capacity in both somatic and germ cells of
mouse.
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Al117 cytotoxic effect of prenylated flavones from Artocarpus elasticus on five human cancer cell lines
H. Cidade @, M. Pedro 2, M.S.J. Nascimento 2, M.M. Pinto 2 and A. Kijjoa b

a Centro de Estudos de Quimica Organica, Fitoquimica e Farmacologia da Universidade do Porto, Rua Anibal Cunha 164, 4050-
047 Porto, Portugal. b Instituto de Ciéncias Biomédicas Abel Salazar, Largo Prof. Abel Salazar, 4099-003 Porto, Portugal.

In the course of our investigation on bioactive secondary metabolites from medicinal plants, we have isolated
four new prenylated flavones artelasticin, artelastin, artelastochromene, artelastofuran and the known arto-
carpesin and cyclocommunin from Artocarpus elasticus (1-2). Further examination of the extract has led to the
isolation of another two new prenylated flavones which we have named artelastocarpin and carpelastofuran (3).
All the flavones except artelastofuran have been previously evaluated for their in vitro antiproliferative effect
against three human tumour cell lines (3). Now we report the effect of artelastofuran on the in vitro growth of five
human tumour cell lines: MCF-7 (breast), TK-10 (renal), UACC-62 (melanoma), NCI-H460 (lung) and SF-268 (CNS)
as well as of the other seven prenylated flavones on NCI-H460 (lung) and SF-268 (CNS) using the SRB assay (4).
For NCI-H460 (lung) and SF-268 (CNS), artelastin was the most potent inhibitor while artocarpesin and cyclo-
communin showed the lowest activity. Artelastofuran exhibited an interesting growth inhibitory effect, with Glsg
values ranging from 8.5 to 25.2 uM. The antiproliferative activity has shown to be dose dependent and can not
be attributed to a toxic effect. Artelastofuran and carpelastofuran were shown to be significantly (p<0.01) more
active against NCI-H460 than to the other cell lines.

Acknowledgements: FCT (I&D, n® 226,/94), POCTI (QCA Ill), FEDER, SFRH/BD/1456,/2000, CYTED.

References: 1. Kijjoa, A. et al. (1996) Phytochemistry 43: 691-694. 2. Kijjoa, A. et al. (1998) Phytochemistry 47: 875-878.
3. Cidade, H. et al. (2001) Planta Med 67: 867-870. 4. Monks, A., et al. (1991) J. Natl. Cancer Inst. 83: 757-766.

A118 In vitro biological evaluation of chrysosplenol D using long-term human fibroblast cell cultures
M.A Costa?, L.M. Vieira 2b, A Kijjoa @b and M.H. Fernandes ¢
a|CBAS, Dep. Quimica, Instituto de Ciéncias Biomédicas de Abel Salazar, Univ. Porto, Largo Professor Abel Salazar, n° 2, 4099-
003 Porto, Portugal. b CEQOFFUP, Centro de Estudos de Quimica Organica, Fitoquimica e Farmacologia, Univ. Porto, Fac.
Farmacia, 4050-047, Porto, Portugal. ¢ FMDUP, Faculdade de Medicina Dentéaria, Univ. Porto, Rua Dr. Manuel Pereira da Silva,
4200-393 Porto, Portugal.

Fibroblastic cell cultures are routinely used to perform the in vitro biological evaluation of bioactive molecules.
This work analyses the dose-dependent effects of chrysosplenol D (5,3',4"trihydroxy-3,6,7-trimethoxyflavone),
isolated from the methanol extract of Achillea ageratum L. (1), in the cell growth and function of human gingival
fibroblast cell cultures.

Primary cultures were obtained by culturing small fragments of human gingiva in Dulbecco’s modified medium
(DMEM) supplemented with 10% foetal bovine serum, antibacterial and antifungal agents. First subculture cells
were cultured for 35 days in the absence and in the presence of increasing concentrations of chrysosplenol D —
1010 M to 105 M. Cultures were incubated at 37°C in a humidified atmosphere of 5% CO2 and 95% air. Control
and chrysosplenol D treated cultures were characterised throughout the incubation period, at days 1, 7, 14, 21,
28 and 35, for cell proliferation (MTT assay and total protein content) and acid phosphatase (ACP) activity — an
enzyme produced in high levels by fibroblastic cells.

In control cultures, cell proliferation increased in an exponential way during three weeks, attaining a stationary phase
after that. Expression of ACP (nmol/min.pug protein) was low during the first week, but increased significantly after-
wards, especially after the second week, reflecting the expression of the fibroblastic phenotype. Chrysosplenol D,
at concentrations of 10-10 M to 107 M, did not significantly affect cell growth and ACP activity, but the presence of
higher levels caused a dose-dependent inhibition of the measured parameters; cultures exposed to 105 M present-
ed a 70% decrease in the cell proliferation and ACP activity, as compared to control cultures.

Chrysosplenol D, at concentrations higher than 107 M, caused a dose-dependent inhibition in the cell prolifera-
tion and acid phosphatase activity of long-term human fibroblast cell cultures.

Acknowledgements: The in vitro biological studies were performed at Faculdade de Medicina Dentéria da Universidade do Porto,
Portugal.

References: 1. Vieira, L.M. et al. (1997) Pharm. Pharmacol. Lett. 7: 131-134.
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Toxic plants available on the market in the district of Bamako, Mali; traditional knowledge compared
with modern pharmacology and toxicology

Ababacar Maiga ab, Drissa Diallo®, Seydou Fane® and Berit Smestad Paulsen @

a School of Pharmacy, P.0.box 1068 Blindern, 0316 Oslo, Norway. b Department of Traditional Medicine, Bamako, Mali

In Mali the main part of the population use both conventional medicine and traditional medicine to solve their
health problems . People have empirical knowledge on plant medicine that mainly is held by traditional practi-
tioners. Scientific studies on plants have been carried on some plants and they have confirmed their local uses.
But few data are available on the toxicity of Malian medicinal plants. In the present work we record the toxic plants
used as medicine in the Bamako district with the aim to evaluate the knowledge of traditional healers and herbal-
ist on the toxicity of plants used. We want especially to identify the plants they consider as toxic and to compare
this knowledge with pharmacology and toxicology data found in the scientific literature. It is also important to
record how they prevent these intoxications and to prepare a database on the toxicity of Malian medicinal plants
that are in use as medicines.

The survey was carried out in Mali on the market places in the Bamako district. The persons included in the sur-
vey (106) are healers and herbalists which consented to participate An individual interview was done The ques-
tions asked where on 1) the plants they considered one should be aware of because of the risk on human health,
2) the diseases they treat with the plants, 3) how they prepare the medicine, 4) which are the toxicity signs, 5)
how the plants became harmful, and 6) how to prevent these risks.

A survey of literature was conducted to verify or sustained the claimed toxicological data.

20 plants are arranged according to their quotation on the questionnaire. The information included the botanical
name, literature survey on pharmacology and toxicology of the plant, healers knowledge on plant toxicity and its
prevention.

Swartzia madagascariensis Desv., Cassia siberiana DC, Trichilia roka Chiov., Securidaca longepedunculata
Fresen, Cassia alata L., are the plants the most supposed to be toxic by traditional practitioners in Bamako dis-
trict. These plants have been used as arrow poisons, fish poisons, or ordeal poison somewhere. Toxic sub-
stances were found in some plants. The plants are used orally and in bath for treatment of variety of ailments
such as malaria, stomach pains, constipation, jaundice, gastric ulcers. The toxicity signs are diarrhoea vomiting
and are prevented by associated other plants.

A120

Antiproliferative effects of aromatic and aliphatic lichen compounds on human malignant cells in vitro
and correlation to 5-lipoxygenase inhibitory activity

H.M. Ogmundsdéttir ab, S. Haraldsdéttir ab, E. Gudlaugsddttir 2b and K. Ingélfsdéttir ¢
a Molecular and Cell Biology Research Laboratory, Icelandic Cancer Society, Skogarhlid 8, 105 Reykjavik, Iceland. P Faculty of
Medicine, University of Iceland. ¢ Faculty of Pharmacy, University of Iceland, Hagi, Hofsvallagata, 107 Reykjavik, Iceland.

Reports of elevated levels of lipoxygenase metabolites in several types of human cancer, including pancreas,
breast, colon and prostate (1), have further encouraged studies of lipoxygenase inhibitors as potential cancer
chemotherapeutic or cancer chemopreventive agents. In testing lichen compounds of various chemical classes
(e.g. depsides, tri-depsides, depsidones, aliphatic lactones, dibenzofurans) for antiproliferative activity against
cultured human malignant cell lines by measuring uptake of [3H]-thymidine, correlation has in some cases been
found between antiproliferative activity and previously exhibited in vitro 5-lipoxygenase inhibitory effects. This has
been most notable for the aliphatic lactone protolichesterinic acid and the depsidone lobaric acid (2). In an
attempt to clarify the mechanism of activity of compounds exhibiting dual activity, our panel of cell lines has been
extended to include 3 lines from pancreas cancer (Capan-1, Capan-2, PANC-1), as well as breast (T47-D), colon
(WIDR), prostate (PC-3), small cell lung (NCI-N417), ovary (OVCAR-3), stomach (AGS), leukemia (HL-60, K-562) and
T-cell leukemia (JURKAT) lines in addition to normal human fibroblasts, lymphocytes and luminal breast cells.
Apart from this extension in the number of cell lines, a marketed 5-ipoxygenase inhibitor has been added to our
collection of test substances. In so doing, it is hoped that a better understanding will be obtained as to the vari-
ation in sensitivity according to tissue of origin and whether and to what extent the two types of activity are asso-
ciated with each other in the different chemical classes of compounds.

References: 1. Steele, V.E. et al. (2000) Expert Opin. Inv. Drug 9(9): 2121-2138. 2. Ogmundsdottir, H.M. et al. (1998) J.
Pharm. Pharmacol. 50(1): 107-115.
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Solubilization of lichen metabolites in non-toxic solvents for tissue culture testing

T. Kristmundsdottir a, O.A. Smitha, K. Ingolfsdottir 2 and H.M. Ogmundsdéttir b

a Faculty of Pharmacy, University of Iceland, Hagi, Hofsvallagata, 107 Reykjavik, Iceland. b Molecular and Cell Biology Research
Laboratory, Icelandic Cancer Society, Skogarhlid 8, 105 Reykjavik, Iceland.

Poor solubility has often impeded pharmacological investigations of compounds isolated from lichens, e.g. tes-
ting for growth inhibitory effects on mammalian cells in culture. Although solvents such as DMSO, ethanol, or
even tetrahydrofuran can be resorted to in specific assays, they are not suitable as versatile solubilizers for
bioactivity testing. Two lichen metabolites, atranorin and (+)-usnic acid, were chosen as prototypes for solubi-
lization studies on the basis of poor solubility, chemical character and ease of isolation in sufficient quantities.
The aim was to find solvents capable of meeting two set criteria, i.e. capacity to solubilize the compounds and
lack of direct activity on a chosen test cell line, the human leukemia K-562 cell line, in a standard proliferation
assay. Solubilization was measured at different pH values in various concentrations of cosolvents (glycofurol,
propylene glycol, polyethylene glycol 400, phenoxyethanol), surfactants (polysorbate 20, polysorbate 80,
Cremophor RH40®,Cremophor EL®) and the complexing agent 2-hydroxypropyl-p-cyclodextrin. For solubility
determination, HPLC analyses of saturated solutions of lichen compounds in the relevant solvents were per-
formed. Three of the solvents proved suitable for tissue culture use in terms of non-toxicity, i.e. propylene gly-
col, PEG 400 and 2-hydroxypropyl-g-cyclodextrin. Of these, best results for solubilizing (+)-usnic acid were
obtained using 10% 2-hydroxypropyl-p-cyclodextrin, giving a maximum usnic acid concentration of 0.35 mg/ml.
Best results for solubilizing atranorin were obtained using concentrated PEG-400, resulting in a maximum con-
centration of 0.37 mg/ml. When tested against the K-562 cell line, atranorin proved inactive at the maximum
obtainable concentration while (+)-usnic acid exhibited significant activity, with an EDsg value of 4.7 pg/ml. Further
antiproliferative testing of (+)-usnic acid in 10% 2-hydroxypropyl -B-cyclodextrin against the breast cancer cell line
T-47D gave comparable results, with an EDsg value of 4.2 pg/ml.

A122

The effect of lichen polysaccharides on rat spleen cell proliferation in vitro

S. Omarsdottir a, J. Freysdottir b and E.S. Olafsdottir 2

a University of Iceland, Faculty of Pharmacy, Hagi, Hofsvallagata 53, IS-107 Reykjavik, Iceland. b Lyfjathroun Biopharmaceuticals,
Vatnagardar 18, IS-104 Reykjavik, Iceland.

Many polysaccharides isolated from lichens and fungi have been found to have immunomodulating and/or anti-
tumour activities (1,2). The aim of this study was to investigate the effect of homogene lichen polysaccharides
with well-defined structures, on spleen cell proliferation in vitro.

Polysaccharides of different structural types (1) were selected for the study: isolichenan and lichenan from
Cetraria islandica, nigeran from Stereocaulon alpina thamnolan and Ths-2 (3) from Thamnolia vermicularis var.
subuliformis, a galactomannan from Peltigera canina with Man/Gal/Glc ratio (65:29:6), and pustulan, a (1—-6)-p-
glucan which is 03-acetylated on 17% of the units in the backbone, isolated from Umbilicaria proboscidea. The
polysaccharides were extracted and purified as described before (4), and structurally characterized by H and
13C NMR spectroscopy, metanolysis and methylation analysis using GC-MS. Cell proliferation in vitro was per-
formed with spleen cells from rats that were either treated with Ths-2 or thamnolan s.c. or saline as a negative
control. The cells were cultured for 24 hours in the presence of different concentrations of all the above men-
tioned polysaccharides. The proliferation was determined as 3H-thymidine uptake in dividing cells using scintilla-
tion counter. Results from the proliferation assay using spleen cells from thamnolan or saline rats showed that
isolichenan and the galactomannan stimulate proliferation with the highest stimulation index (SI) of 2.3-2.5 for iso-
lichenan and 1.9-2.0 for the galactomannan at concentration of 167 pg/ml. Surprisingly, pre-treatment of the rats
with Ths-2 resulted in reduced spleen cell proliferation when stimulated with isolichenan or the galactomannan (S|
1.8 or 1.4, respectively). Since each study group contained only 3 rats, this difference did not reach a signifi-
cant level. No indication of stimulation of spleen cell proliferation in vitro could be detected for nigeran, pustulan,
lichenan, Ths-2 or thamnolan.

Acknowledgements: Dr. S. Jonsdottir, Science Institute, University of Iceland, K. Ingdlfsdéttir, University of Iceland, Faculty of
Pharmacy.

References: 1. Wagner, H. (1999) Immunomodulatory Agents from Plants. Birkhduser Verlag. Basel. 2. Olafsdottir, E.S.,
Ingolfsdottir, K. (2001) Planta Med. 67:199-208. 3. Olafsdottir et al. poster presentation in this congress. 4. Paulsen, B.S. et
al. (2002) J. Chromatogr. A, in press.
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Tumor cell adhesion to laminin is inhibited by antimetastatic sulfated polysaccharides
S. Alban, G. Franz and M. Becker
Institute of Pharmacy, University of Regensburg, UniversitatsstraBe 31, 93040 Regensburg, Germany.

Tumor cell metastasis requires the interaction of tumor cells with components of the basement membrane. One
of these is the glycoprotein laminin, which is involved in a number of steps of tumor cell invasion and metasta
sis. Cancer cell lines, which are highly metastatic in mice, were shown to exhibit an enhanced attachment to
laminin, spreading on it and migration toward it. Antibodies to laminin inhibited tumor cell metastasis.

Heparin was shown to prolong the survival time of tumor patients. According to manifold in vitro and animal expe-
riments, it influences manifold processes involved in tumor metastasis. The aim of the presented study was to
examine whether heparin also affects the laminin-dependent steps of metastasis. Further, the activity of partial
synthetically sulfated polysaccharides (SP) from non-animal resources should be investigated as a potential alter-
native to the animal-derived heparin.

To investigate the effects of the test compounds on the tumor cell adhesion, a microplate coated with laminin
was incu-bated with the metastatic breast cancer cell line MDA-MB231 in presence or absence of increasing con-
centrations of the test compounds. After washing, the adhering cells were quantified by means of their lactate
dehydrogenase activity.

In contrast to heparin (ICs9 > 100 pg/ml) and non-sulfated polysaccharides, SP dose-dependently inhibit the adhe-
sion of MDA-MB231 cancer cells to laminin. An essential prerequisite for any effect are sulfate groups covalent-
ly bound to the polysaccharide. The inhibitory activity of the SP increases with increasing molecular weight (MW)
and degree of sulfa-tion (DS). In addition p-1,3-glucan sulfates are significantly more active than o-1,4/1,6-glucan
sulfates, if their MW is lower than 60 kD and their DS lower than 1.0. At high DS (e.g. 1.26) and MW (e.g. 240
kD), however, the a-1,4/1,6- are as active as the p-1,3- glucan sulfates (ICso 0.5 pug/ml). The inhibitory activity
of the SP can be neutralized by protamin sulfate. Mechanistic studies suggest that the SP interact with laminin
and not with the laminin receptor structures.

Since these algae- and fungi-derived SP are also superior to heparin in other test systems recording interference
with tumor metastasis, they represent interesting candidates for the development of new antimetastatic drugs
for an adjuvant tumor therapy.

Al24

Differentiation between the complement modulating effects of an arabinogalactan-protein from
Echinacea purpurea and heparin

S. Alban @, B. Classen®, G. Brunner @ and W. Blaschek b

a Institute of Pharmacy, University of Regensburg, UniversitétsstraBe 31, 93040 Regensburg, Germany. P Institute of Pharmacy,
University of Kiel, GutenbergstraBe 76, 24118 Kiel, Germany.

Due to the important physiological role of the complement system, complement modulation, either inhibition or
stimulation, is an interesting target for drug development (1, 2). Several plant polysaccharides are known to
exhibit complement modulating activities. Sometimes these effects are described as complement inhibition,
although the basic mechanism is a stimulation of the complement activation. This misinterpretation is due to the
observed reduced haemolysis in the widely used haemolytic complement assay, which does not allow to diffe-
rentiate between complement activators and inhibitors, when it is performed in the usual manner.

The aim of the presented study was to distinguish between real complement inhibitors and complement activat-
ing com-pounds by simple modifications of the usual procedure this assay without performing expensive, molec-
ular mechanistic investigations. As practical examples heparin with proven complement inhibiting activity (3) and
AGP, a new arabino-galactan-protein type Il isolated from pressed juice of the aerial parts of Echinacea purpurea
(4), as a potential comple-ment activating compound were included in the study.

By means of varying the preincubation time of the test compound with complement, AGP was clearly identified
as a stimulator on both the classical and alternative pathway of complement activation. These findings corres-
pond to the results of molecular mechanistic investigations. Selective removal of the arabinose side chains of
AGP resulted in considerably reduced activity. Therefore, the three-dimensional structure of the polysaccharide,
i.e. a backbone branched by side chains, is supposed to be important for the interactions with the complement
system. The complement activating effects of AGP may contribute to the well-established immunostimulating
effects of the pressed juice from Echinacea purpurea.

References: 1. Marsh, J.E. et al. (1999) Curr. Opin. Nephrol. Hypertens. 8: 557-562. 2. Figueroa, J.E. et al. (1991) Clin.
Microbio. Rev. 4: 359-395. 3. Edens, R.E. et al. (1993) Complement Profiles. Karger. Basel. 4. Classen, B. et al. (2000)
Carbohyd. Res. 327: 497-504.
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Superinduction of gene transcription in human lymphocytes by the isoflavonoid rotenone
J. Gertsch, J. Heilmann and O. Sticher

Institute of Pharmaceutical Sciences, Department of Applied BioSciences, Swiss Federal Institute of Technology (ETH) Zurich
Winterthurerstr. 190, CH-8057 Ziirich, Switzerland.

For the first time it is shown that the piscicidal and insecticidal isoflavonoid rotenone, which is a wellknown mito-
chondrial complex | inhibitor, also is a potent immunomodulator and biologic response modifier. At low concen-
trations (5 pM), rotenone potently up-regulates phorbol 12-myristate 13-acetate induced mRNA levels of several
cytokines (> 15-fold), as well as beta-actin in human lymphocytes and T helper cells in a dose- and time-depen-
dent manner. The up-regulation of beta-actin might be correlated to an increase in variability of actin organization
after inhibition of mitochondrial respiration by rotenone, or to its inhibition of spindle microtubule assembly (1,
2). Furthermore, the mRNA expression of NF-ATc, a crucial transcription factor involved in the control of IL-2 gene
expression and ubiquitous regulator of cell differentiation was upregulated significantly in PBMCs. These results
suggest that derangement of mitochondrial function in T cells itself could lead to the differential modulation of
these mRNAs, and that this mechanism may be related to, or even be a cause of the immunomodulation seen in
rotenone induced Parkinson'’s disease (3, 4).

At higher concentrations, rotenone induces apoptosis and specifically inhibits cyclin D1 expression in human
leukemia cells or in PMA stimulated primary lymphocyte cultures. The mRNA expression profiles modulated by
rotenone have been measured with Reverse Transcription real time PCR (RT-rt-PCR) as described previously (4).

References: 1. Barham, S.S., and Brinkley, B.R. (1976) Cytobios 15: 97-102. 2. Breitener-Hahn, J. et al. (1984) Cell Tissue
Res. 238: 129-134. 3. Fiszer U. (2001) BioDrugs 15: 351-5. 4. Gao, H.M. et al. 2002 J. Neurosci. 22: 782-90. 5. Gertsch, J.
et al. (2002) Pharm. Research (in press).

A126

Antileukemic activity of novel sterol glycosides from Ajuga salicifolia
P. Akbay?, J. Gertsch?, I. Calisb, J. Heilmanna, O. Zerbe @ and O. Sticher 2
a Department of Applied BioSciences, Institute of Pharmaceutical Sciences, Swiss Federal Institute of Technology (ETH) Zurich.

Winterthurerstr. 190, CH-8057 Ziirich, Switzerland. b Department of Pharmacognosy, Faculty of Pharmacy, Hacettepe University,
TR-06100 Ankara, Turkey.

In the flora of Turkey the genus Ajuga L. is represented by 11 species (1) some of which are traditionally used.
We recently reported novel sterol glycosides (ajugasalicioside A-E) from the aerial parts of Ajuga salicifolia, col-
lected from Ankara (2). We tested these compounds for cytotoxicity against KB (HeLa), Jurkat (human T-cell
leukemia) and human peripheral mononuclear blood cells (PMBCs). In Jurkat cells, ajugasalicioside A-D showed
significant to moderate activity (ICsp values 10 pM). Ajugasalicioside C was the most active against Jurkat T
cells (ICso = 3 uM), followed by ajugasalicioside A (ICso = 6 uM). Interestingly, ajugasalicioside A induced cell-cell
contacts in Jurkat T cell populations similar to phorbol 12-myristate 13-acetate (PMA). To follow up this effect,
we measured the possible modulation of ajugasalicioside A on PMA-induced mRNA profiles in Jurkat T cells with
RT-rt-PCR (3). We discovered a significant up-regulation of cyclin D1 mRNA expression. Ajugasalicioside A weak-
ly inhibited PMA-induced p65 mRNA levels in a concentration-dependent manner but did not influence l«Ba.. Our
results suggest a NF-«xB independent induction of cyclin D1 by ajugasalicioside.
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References: 1. Davis P.H. (1982) Flora of Turkey and the East Aegean Islands, Edinburg. 7. 2. Akbay P. et al. (2002) Helv.
Chim. Acta (in press) 3. Gertsch J. et al. (2002) Pharm. Res. (in press).
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New jatrophane diterpenes from Euphorbia mongolica and E. platyphyllos as modulators of multidrug
resistance of tumor cells

D. Rédei 2, D. Csupor 2, J. Hohmanna, P. Forgob, J. Molnér ¢, T. Zorig @, Zs. Hajdui @ and I. Mathé a

a Department of Pharmacognosy, University of Szeged, Eétvés u. 6., 6720 Szeged, Hungary. P Department of Organic
Chemistry, Dom tér 8., 6720 Szeged, Hungary. ¢ Deparment of Medical Microbiology, Dom tér 10., 6720 Szeged, Hungary.
d Institute of Medicinal Research, Sector of Pharmacy, 211213 Ulaanbatar, Mongolia.

Resistance to multiple anticancer drugs has emerged as a major problem in current medicine, and therefore,
there is a great clinical interest in developing compounds that overcome these resistances. In our previous work
we have reported the isolation of macrocyclic diterpenes from Hungarian Euphorbia species, which are promis-
ing modulators of multidrug resistance (MDR) of tumor cells (1). With the aim to find further efficient anti-MDR
agents from the genus Euphorbia, we have examined the diterpene constituents of E. mongolica Prokh. and E.
platyphyllos L.

E. platyphyllos is an annual herb indigenous to South- and Central Europe, and used in the ancient medicine for
the treatment of warts and various human cancers. E. mongolica is distributed in South-Mongolia and tradition-
ally used in Mongolia to treat inflammation, warts and tumors. In contrast to their medicinal benefit, no previous
data on the chemical compositions of the species were reported.

From the dried, powdered plant materials lipophylic extracts were prepared and tested on mouse lymphoma cells
infected with pHa MDR1/A retrovirus by using the rhodamine 123 exclusion test. The extracts displayed marked
effects in inhibiting the efflux pump activity of multidrug resistant lymphoma cells. From the active extracts seven
diterpene polyesters based on the jatrophane skeleton were isolated using different chromatographic methods
(CC, VLC, preparative TLC and HPLC). The structures were elucidated by HRESIMS and NMR spectroscopy,
including 'H NMR, JMOD, !H-1H COSY, HSQC, HMBC and NOESY experiments. The anti-MDR activity of the iso-
lated compounds was tested on the above mentioned test, and many compounds were find to modulate intra-
cellular drug accumulation.

Acknowledgements: This work was supported by grants OTKA T035200, and FKFP 0024/2001.
References: 1. Hohmann, J. et al. (2002) J. Med. Chem. 45: 2425-2431.
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Chemical and productionbiological investigations of perennial Lamiaceae species

E. Vargaa, K. Veres 2, Zs. Hajdii 2, E. Németh, G. Janicsak ¢ and |. Mathé ac

a Department of Pharmacognosy, University of Szeged,Edtvds str.6, H-6720 Szeged, Hungary.  Szent Istvan University,
Department of Medicinal and Aromatic Plants; Villanyi str. 29., H-1114 Budapest, Hungary. ¢ Institute of Ecology and Botany of
the Hungarian Academy of Sciences; Alkotmany str. 2., H-2163 Vacratot, Hungary.

In the course of our ongoing investigations of perennial, polymorphic Lamiaceae species, three varieties of
Hyssopus officinalis ssp. officinalis L, and two subspecies of Origanum vulgare L, were examined. These essen-
tial oil containing plants serve not only as spice but they are used in many countries in folk medicine. Both of
them have beneficial effect on respiratory diseases; in addition, O. vulgare has appreciable anti-inflammatory and
analgesic action. Previous phytochemical investigations of these plants revealed the presence of rosmarinic acid,
having considerable antioxidant activity (1, 2).

The most important production indices, morphological, and chemical characters, the correlation between these
properties, and their dependence upon the genotype and the generation were studied.

Quantity and quality of volatile oils obtained by water steam distillation (WSD) and Supercritical Fluid Extraction
(SFE) with CO2 were analyzed by GC and GC-MS. Rosmarinic acid contents of whole plants and of separated plant
organs in several phenological phases were also measured using densitometry.

It was confirmed that the selection for the uniformity of flower colour and the high volatile oil content does not
guarantee the homogeneity in the chemical composition. A correlation between the volatile oil content, the
method applied for the extraction, and the oil composition was observed. A method was established to eliminate
the uncertainties. Correlations were found between the production properties, the content of biologically active
compounds, and the phenological stages of the plants, respectively. The degree of the accumulation of volatile
oil and rosmarinic acid is independent from each other. Both of them depend on the phenological stage of the
plant. Results of the examinations of the stability gave useful information for quality control.

Acknowledgements: This work was supported by grants OTKA T026098 and OTKA T037891.
References: 1. Cantino, P. D. et al. (1986) Syst. Bot. 11: 163-185. 2. Hohmann, J. et al. (1999) Planta Med. 65: 576-578.

POSTERS A

50th Annual Congress of the Society for Medicinal Plant Research






148

Fuente: www fitoterapia.net

Revista de Fitoterapia 2002; 2 (S1)

A131

Diterpenoids with inhibitory activity against NFAT transcription from Acanthopanax koreanum

Xing Fu Caia, Im Seon Lee 3, Young Ger Suh®, Jung Woo Kim ¢ and Young Ho Kim @

a College of Pharmacy, Chungnam National University, Daejeon 305-764, Korea. P College of Pharmacy, Seoul National
University, Seoul, 151-742, Korea. ¢ Bio-Med RRC, Division of Life Sciences, Pai Chai University, Daejeon, 302-735, Korea.

The root and stem barks of Acanthopanax species (Araliaceae) have been used as a tonic and sedative as well
as in the treatment of rheumatism and diabetes. From the phytochemical studies on the MeOH extract of Acantho -
panax koreanum roots, two new diterpene compounds, (--pimara-7-one-9-ol-15-en-19-oic acid and 160-hydroxy-
17-methoxy-entkauran-19-oic acid, together with six known compounds, acanthoic acid, sumogaside, (-}-pimara-9
(11),15-dien-19-ol, kaur-16-en-19-oic acid, 16a-hydroxy-ent-kauran-19-oic acid, and 16a-hydroxy-17-isovaleroyl-
entkauran-19-oic acid were isolated from the CH2Cly fraction by repeated column chromatography and reversed
phase preparative HPLC. Among them, acanthoic acid was isolated as high yield amount and showed potent
inhibitory activity on nuclear factor of activated T cells (NFAT) transcription. In conjunction with development of
new immunosuppressive drug from natural product origin, sixty derivatives of acanthoic acid were synthesized
by chemical method and investigated on the inhibitory activity against NFAT transcription. (--Pimara-9(11),15-dien
4-imidazolylcarboethyl compound showed most strong inhibitory activity against NFAT transcription (ICso = 2 puM)
among sixty compounds.

A132

Anxiolytic effect of Echium amoenum in mice
Bijan Shafaghi, Leila Tahmaseb and Nima Naderi

Department of Pharmacology and Toxicology, School of Pharmacy, Shaheed Beheshti University of Medical Sciences and Health
Services, P.0.Box: 14155-6153, Tehran, Iran.

Putative activity of hydroalcoholic and aqueous infusion extracts of Echium amoenum L. was investigated in mice
using the rotarod model of motor coordination and the elevated plus maze model of anxiety. The extracts were
administered intraperitonealy (i.p.) once, one hour before performing the tests. Preliminary phytochemical study
of the plant, with standard procedures, showed that it contains saponins, flavonoids, unsaturated terpenoids and
sterols. There was no evidence of tannins, alkaloids and cyanogenic glycosides. The hydroalcoholic extract of
E. amoenum in the dose range employed (125, 250 and 500 mg/kg) had no significant effect on motor coordina-
tion while the aqueous extract (62.5, 125, 250 and 500 mg/kg) disrupted motor coordination significantly.
Intraperitoneal injection of aqueous extract (5, 10, 20, 30, 62.5, 80 and 125 mg/kg) showed a significant dose-
dependent increase in time spent in open arm (OAT) with no significant change in open arm entries (OAE), close
arm entries (CAE) and total arm entries (TAE). The anxiolytic effect was most evident in the 125 mg/kg group. It
is almost evident that the extract produces its anxiolytic effect in doses in which no change in motor activity is
observable. Comparison of the dose-response curve with the anxiolytic dose-response of diazepam (0.25, 0.5,
1 and 2 mg/kg) in the same setting showed that the maximal efficacy of the extract is significantly lower than
diazepam. Because of different maximal efficacies we were not able to calculate extract/diazepam potency ratio
but it does not seem to be more than 1/100. It is concluded that single administration of aqueous extract of
E. amoenum produces a significant but mild to moderate anxiolytic effect.
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Neurotoxic iridoids from Viburnum luzonicum
Y. Minoshima 2, I.-S. Chen® and Y. Fukuyama @

a Faculty of Pharmaceutical Sciences, Tokushima Bunri University, Tokushima 770-8514, Japan; ? Kaohsiung Medical University,
Kaohsiung, Taiwan

We have studied the biologically active substances in the Viburnum species and have found a number of unique
vibsane-type diterpenoids (1, 2). In the course of our search for neurotrophic natural products in the leaves of
Viburnum luzonicum collected in Taiwan, the fraction containing iridoids was found to exhibit toxic effect on the
neuronal cells in the primary culture of rat cortical neurons. A combination of silica gel chromatography and
reversed phase HPLC led to the isolation of four new iridoids 1-4. The structures of 1-4 were elucidated by exten-
sive 2D NMR analysis. Compounds 1-3 dose-dependently exhibited neurotoxicity on the primary neuronal culture
at 1-10 uM. These compounds are likely to specifically show some toxic effect on the neuronal cells. It will be
also reported to investigate toxic mechanism caused by 1-3.

1.3R= COHCECH—O—OH
H Z
4 Dj(A\I: a4:R:COHc:CH-<::>—0H

3.4

References: 1. Y. Fukuyama et al (2002), Chem.Pharm. Bull., 50, 368-371. 2. M. Kubo et al (2001), Tetrahedron Lett., 42,
1081-1083 (2001).

Al134

Effect of Dalbergia saxatilis on picrotoxin-induced kindling in mice
0.K. Yemitan and 0.0. Adeyemi
Department of Pharmacology, College of Medicine, University of Lagos, Lagos, Nigeria. P.M.B. 12003, Lagos, Nigeria.

Dalbergia saxatilis (family: Leguminosae; sub family: Papilionaceae) is used in traditional African medicine to ma-
nage epilepsy. We have studied the effect of Dalbergia saxatilis against seizures in kindling models. The kindling
model is used for second screening of anticonvulsant drugs and is the most widely studied animal model of
epilepsy (1). Here we report the effects of the root extract on picrotoxin kindling since it is effective against picro-
toxin-induced convulsion (2).

Kindling was produced in mice by three-time weekly, ten consecutive week- (30 times) intraperitoneal adminis-
tration of 1.5 mg/kg picrotoxin in mice. Behavioural seizures were classified into stages according to our recent
observation (modified from Gee et al., 1981) (3). The

mice were divided into three groups in which 200

mg/kg of the extract was administered orally before jgfgl“f'l

picrotoxin thus: Group I: Throughout the 1st- 30t kind- ~-Group Il
ling trials; group Il: During the 1st - 12th kindling trials; g | ™ Groupll MLLMWWO

and group Ill: During the 13th - 30th kindling trials. M \\'\'\
i T/ AJ/LVV[/I/E)/A

lopment of picrotoxin kindling in mice and decreased
the kindling progression (illustrated in the graph). In
another set of experiments, the extract (200 mg/kg)
significantly prevented convulsion in mice when given o
for 8 consecutive days after full kindling has been f 3 it
achieved, but not when the same dose was given once. 0 v /VV/*M . .
These results provide a justification for the use of the o 5 10 15 20 25 30
aqueous root extract of the plant in the management of Number of injections

epilepsy, in traditional medicine.

The extract significantly (P<0.05) retarded the deve-
1

Kindling score

References: 1. McNamara J.0. (1989) Epilepsia 30: suppl. 1: S13-S18. 2. Yemitan O.K. et al. (2001) NJN 4: 33-40. 3. Gee
K.W. et al. (1981) Exp. Neurol. 74: 265-275. 4. Minami E. et al. (2000) Phytomedicine. 7 (1): 69-72.
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The relationship between the antidepressant and the analgesic effect of Hypericum perforatum
A. Roca-Vinardell, A. Ortega-Alvaro, J. Gibert-Rahola and J.A. Micé.
Unit of Neuropsychopharmacology. Department of Neuroscience. University of Cadiz. Plaza Fragela 9. 11003 Cadiz, Spain.

Several studies have demonstrated that Hypericum perforatum (HP) extracts have antidepressant (AD) effects in
humans. Some studies claim that HP inhibits the reuptake of NA and 5-HT (1). Tricyclic and some atypical AD
including SSRIs have been clinically and experimentally shown to elicit an effective analgesic effect. It is now
accepted that at least in some cases the analgesic effect is not correlated with the AD one (2). The antinoci-
ceptive effect of HP has been explored in experimental pain models with different stimulus. Most of the nock
ceptive tests do not explore, however, the affective dimension of pain (3). The aim of the present study was to
investigate the antinociceptive effect of HP dry extract 0.3 % hypericins in an experimental model closely relat-
ed with persistent human pain and to explore its relationship with the possible modification of the affective dimen-
sion of pain induced through its AD effect.

Experiments were carried out in male Wistar rats (200-250 g, n=8). HP (50, 150 and 300 mg/Kg/day) was
administered orally twice a day for 30 days. Forced Swimming Test (FST) was performed as a model of depres-
sion at days 15 and 30 of treatment. Formalin test was performed as a pain model after 30 days of treatment.
FST: At day 15, HP (50, 150 and 300 mg/Kg) induced a non-significant decrease in the immobility
(HP50=63.75+17.07; HP150=65.50+14.34; HP300=69.86+16.85 vs SS=95.75+17.82). At day 30, HP 150
mg/Kg induced a significant decrease of immobility (HP150=43.29+17.19 vs SS=119.75+19.97; p<0.05),
while HP 50 and 300 induced a non-significant decrease of the immobility (HP50=87.38+13.86;
HP300=75.14+19.91 vs SS=119.75+£19.97).

HP has no effect in the phase 1 of the formalin test. However, HP induced a decrease of the number of flinches
in a dose-related manner in phase 2. HP 50 mg/Kg induced a non-significant decrease (14.94%), HP 150 and
300 mg/Kg induced a significant decrease of flinches (34.18% and 49.52%, respectively) compared to saline
and HP 50.

The main conclusion of this study is that HP has AD as well as analgesic effects. A relationship between these two
effects was not so clear, suggesting that HP has analgesic effect "per se" that is independent of the AD effect.

References: 1. Di Carlo, G. et al. (2001) Trends Pharmacol Sci 22: 292-7. 2. Casas, J. et al. (1995) Methods Find Exp Clin
Pharmacol 17: 583-8. 3. Le Bars, D. (2001) Pharmacol Rev 53: 597-652.
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Preliminary screening of the neuropharmacological activity of Nigella sativa L. extracts

B.T. AF-Naggar, M.P. Gémez-Serranillos, M.E. Carretero and A. Villar
Pharmacology Department, Faculty of Pharmacy, UCM. Ciudad Universitaria s/n. 28040-Madrid, Spain.

The seeds of Nigella sativa L., an annual Ranunculaceae herbaceous plant have been used traditionally for cen-
turies in the middle East, Northern Africa, far East and Asia for the treatment of asthma (1), as an anti-tumour
agent (2-4), bactericide (5,6), antiinflammatory (7,8) and analgesic (9).

Thus, pharmacological studies have been conducted with the aqueous and methanolic extract of Nigella sativa
L. seeds (1.25 g dried plant/kg weight) to evaluate their effects on the central nervous system (CNS) and its anal-
gesic activity. We have tested spontaneous motor activity, motor coordination, exploratory conduct and body
temperature in respect to CNS. The analgesic activity was evaluated using the hot-plate test and pressure test.
The observations suggest that the two extracts of N. sativa produced an alteration in the general behaviour pat-
terns; significant reduction of spontaneous motility, reduction in normal body temperature, significant decrease
in exploratory conduct in the mice, decreasing effect on motor coordination and significant analgesic action in
the hot-plate and pressure tests. The methanol extract showed an increasing in the analgesic activity, reaching
its maximum effect at 180 min after the i.p. administration (54.1%). While, the aqueous extract recorded its max-
imum effect at 60 min from time administration (49.3%). All of the above findings suggest both extracts have a
potent central nervous system depressant and analgesic activity.

References: 1. El-Tahir, K.E.H., et al. (1993) Gen. Pharmacol. 24(5): 1115-22. 2. El-Daly, E.S. (1998) J. Pharm. Belg. 53(2):
87-95. 3. Nair, S.C. et al. (1991) J. Ethnopharmacol. 31(1): 75-83. 4. Salomi, N.J. and Nair, S.C. (1992) Cancer Lett. 63(1):
41-6. 5. EFKamali, H.H. et al. (1998) Fitoterapia 69(1): 77-8. 6. Mouhajir, F. et al (1999) Pharm. Biol. 37(5): 391-5. 7.
Mutabagani, A. and E-Mahdy, S.A.M. (1997) Saudi Pharm. J. 5(2-3): 110-3. 8. Houghton, P.J. et al. (1995) Planta Med. 61(1):
336. 9. Khanna, T. et al. (1993) Fitoterapia 64(5): 407-10.

POSTERS A

50th Annual Congress of the Society for Medicinal Plant Research






Fuente: www fitoterapia.net

Revista de Fitoterapia 2002; 2 (S1) 151

A137

Protective effect of ginseng root aqueuos extract against toxic damage
M.V. Naval, M.P. Gomez-Serranillos, M.E. Carretero and A.M. Villar
Pharmacology Department, Pharmacy Faculty, Universidad Complutense de Madrid. Av Complutense s/n, 28040 Madrid, Spain.

The ginseng root, Panax ginseng C.A. Meyer (Araliaceae), has been widely used as a tonic, a restorative and
against senile diseases. Furthermore, ginseng drug has a wellknown reputation as an adaptogen, that is, it is
able to regulate the body homeostasis to adapt it to unfavorable psycological and physical conditions (1).

The research around the molecular mechanism utilized for adaptogen drugs has been focused on the central
nervous system (CNS), particularly neurons. However, considering the relationship between glial and neuronal
cells, numerous studies have been publicated using astrocytic cells (2). The study has been designed to evalu-
ate the protective effect of an aqueous extract of ginseng root against celular damage induced by different toxic
agents on astrocytic cell culture. In order to determinate celular viability the following methods have been applied:
3-(4,5-dimetilthyazol-2-il)}-2,5-diphenyltetrazolium) bromhide reduction (MTT), lactate dehydrogenase release (LDH)
and flow-cytometry. In this assay different ginseng root extract doses (1x103, 1x102, 10, 1, 1x10-! pg/ml) and
toxic doses (H202: 50, 100, 150, 200 uM) were used. The blank was basal medium Eagle (Gibco) supplement-
ed with 1% fetal bovine serum (Gibco).

The MTT reduction method results showed statistically significative differences (p<0.05) between ginseng doses
1x103 mg/ml (128.82% viability vs 100%) and 10 mg/ml (81% viability vs 100%) and the blank at 24 h or 6 h
treatment exposure, respectively. The LDH release method results did not show statistically significative diffe-
rences between ginseng doses and the blank, although none of ginseng doses were toxic like H202. The flow-
cytometry method results showed statistically significative differences (p<0.05) between ginseng dose 1x103
mg/ml (70.21% viability vs 100%) and the blank at 24 h treatment exposure.

References: 1. Davydov, M and Krikorian, AD. (2000) J Ethnopharmacol 72(3): 345-93. 2. Seong, YH et al. (1995) Biol Pharm
Bull 18(12): 1776-8.
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Comparison of effects of Khat (Catha edulis) and its alkaloids on the release of radioactivity from rat
striatal tissues prelabelled with [3H] dopamine

Muna Ismail 2, S. Salvage b and P.J. Houghton 2
a Department of Pharmacy, King's College London, Franklin-Wilkins Building, 150 Stamford Street, London SE1 9NN, UK.
b Neurodegenerative Disease Research Centre, King's College London, Guy's Campus, London SE1 1UZ, UK.

The fresh young leaves of Khat, Catha edulis (Vahl.) Endl. (Celastraceae) have been chewed for their stimulant
effect for centuries in North East Africa (1). Khat from different geographical locations is claimed to exhibit dif-
ferent effects but little is known about any scientific basis to this claim. Khat contains both phenylalkylamine and
the cathedulin-type alkaloids but the stimulant properties of have been so far attributed to the sympathomimetic
effects of phenylalkylamine, cathinone (2), but the effect of cathedulins have not been investigated. Cathinone is
known to be dopaminergic but in this report the effect of two aqueous extracts and two constitutents of khat on
induction of release of [3H] dopamine (DA) from prelabelled slices of rat caudate nucleus was measured. Basal
3H-DA release was measured by liquid scintillation spectroscopy for a range of concentrations of cathinone,
norephedrine and aqueous extracts of two types of Khat (Miraa and Herari) after subtraction of release from cells
in Krebb’s alone. Results are shown in the Table. The compounds stimulate release of dopamine in a dose-depend-
ent fashion but the extracts do not give such a clear response.

Table. Fractional release of 3H DA (average cpm) by compounds and extracts:

Extract/compound  3H DA released cpom  (concn-compounds pg/ml; freeze-dried extracts mg/ml)

Cathinone 0.037 (5) 0.674 (10) 1.081 (20)
Norephedrine 0.543(10) 0.652 (20) 0.832 (40)
Extract Miraa 1.258 (25) 1.712 (50) 1.805 (100)
Extract Herari 1.575 (25) 1.004 (50) 1.634 (100)

Acknowledgements: MIND (Tower Hamelts) for financial assistance.

References: 1. Krikorian, A. (1984). J. Ethnopharmacol., 12: 115-178. 2. Kalix, P. et al., (1987) J. Pharm. Pharmacol. 39:
1357.
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Choline-esterase inhibitory effects of some diterpenoids from the Chinese medicinal plant Salvia mil -
tiorrhiza

Ren Yuhao, M-J.Howes and P.J. Houghton

Department of Pharmacy, King's College London, Franklin-Wilkins Building, 150 Stamford Street, London SE1 8WA, UK.

The dried root of Salvia miltiorrhiza Bunge, known as “Dan Shen”, has been used in treatment of cerebrovascu-
lar disease for over one thousand years in China, especially in older patients. In this study the effect of Salvia
miltiorrhiza and some of its constituents on human erythrocyte acetylcholinesterase (AChE) were studied in vitro
since a decline in acetylcholine levels in the CNS is associated with cognitive decline in old age. An acetone
extract of the root was was tested for choline esterase inhibitory effects using the modified Ellman method (1)
and showed strong activity. The acetone extract was fractionated using vacuum liquid chromatography and two
active fractions were obtained. From these two fractions three compounds crypotanshione 1, tanshinone | 2 and
tanshinone lIA 3 were obtained and their inhibition of human erythrocyte choline esterase was measured (see
Table) The most active compound, crypotanshione 1 was shown to be a competitive inhibitor by increasing inhi-
bition associated with decreasing substrate concentration and by the intersections in the Dixon plots. This is the
first time diterpenoids have been shown to be AChE inhibitors.

Table. Inhibition of acetylcholine esterase by compounds

Compound ICs0 value pM

1 0.4
2 2.7
3 139.0

HsC CHj

Acknowledgements: Royal Pharmaceutical Society of Great Britain and ORS Award Scheme for financial support.
References: 1. Perry, N.S.L et al. (2000) J. Pharm. Pharmacol. 52: 895-902.
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A study of Korean herbal medicines relevant to Alzheimer’s disease

M.H. Oh ab, P.J. Houghton 2, W.K. Whang ¢ and J.H. Cho?

aDepartment of Pharmacy, King’s College London, Franklin-Wilkins Building, 150 Stamford Street London SE19NN, UK; P Natural
Product Evaluation Department, Korea Food & Drug Administration, 5 Nokbun-Dong Eunpyung-Gu, Seoul 122-704, Korea.
¢ College of Pharmacy, Chung-Ang University, Huksek-Dong Dongjak-Gu, Seoul, Korea.

This study was carried out as part of our search for new classes against Alzheimer's disease. Seven herbal med-
icines used traditionally in Korea to treat memory-related disorders have been selected (1) and examined. The
results presented concern Korean medicinal plants: Acorus calamus root (AC), Acorus gramineus root (AG),
Bupleurum falcatum root (BF), Dioscorea batatas root (DB), Epimedium koreanum herb (EK), Phachyma hoelen
fungus (PH) and Zizyphus jujuba fruit (ZJ). Methanolic extracts of the herbal medicines were tested for inhibitory
activity on human erythrocyte acetylcholinesterase (2). AG , BF, DB, PH and ZI showed insufficient activity for the
ICs0 to be calculated. The methanolic extracts of AC and EK were fractionated between water and
dichloromethane (DCM) and the fractions were also tested for anticholinesterase activity. DCM fraction of EK
showed the most potent effect with an ICsg of 82 pg/ml. The isolation of active compounds from the EK DCM
extract is in progress.

Table. Inhibition of human erythrocyte acetylcholinesterase by Korean herbal medicines:

Herbal medicine ICs0 Herbal medicin ICs0

AC-MeOH 188 pug/m EK-MeOH 258 pg/ml
AC-Water 174 pg/m EK-Water 507 pg/ml
AC-DCM - EK-DCM 82 pg/ml

- not assessed

Acknowledgements: This work was supported by postdoctoral fellowship program from Korea Science & Engineering Foundation
(KOSEF).

References: 1. C.M. Kim et al. (1998) Korean version of Chinese Materina Medica. 2989, 3404, 2678, 4403, 2321, 1297
Jung Dam Press. Seoul, Korea. 2. Perry, N.S.L et al. (2000) J. Pharm. Pharmacol. 52: 895-902.
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Alkaloids with choline-esterase inhibitory effects from Crinum glaucum

A. Adegbulugbe and P.J. Houghton
Department of Pharmacy, King's College London, Franklin-Wilkins Building, 150 Stamford Street, London SE1 9NN, UK.

Methanolic extracts of ten plant species used in Nigerian traditional medicine for improvement of memory and
to ameliorate other symptoms of old age were screened using the modified Ellman method for choline esterase
inhibition (1). The extract of the fresh bulb of Crinum glaucum (Amaryllidaceae) gave the greatest activity and was
examined the in situ TLC detection method for acetylcholine esterase inhibition (2). Zones showing inhibition were
positive to Dragendorff's reagent spray and were isolated by preparative TLC (Silica gel/chloroform:methanol
6:1). Three alkaloids were isolated but the inhibitory activity against choline esterase could be recorded for only
two of them 1, 2 (see Table). Spectroscopic examination using MS and NMR showed that the alkaloids were relat-
ed to buphanisine. The low activities of individual alkaloids compared with the extract suggested a synergistic
effect.

Table. Inhibition of acetylcholine esterase by compounds:

/ OCHj3
Compound % inhibition at 65 pg/ml
1 23 0)
2 18 <
C. glaucum extract 18 o N
Buphanisine

References: 1.Perry, N.S.L et al. (2000) J. Pharm. Pharmacol. 52: 895-902. 2. Marston. A. et al. (2002) Phytochem. Anal. 13:
51-54.
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Olibanum increases learning via social interactions
B. Shafaghi , M.J. Khodayar , M. Feizi and A. Tajbakhsh
Pharmacology and Toxicology Department, Shaheed Beheshti School of Pharmacy, P.0. Box: 14155-6153 Tehran, Iran.

Olibanum is an oleo-gum-resin produced by Boswellia carterii Birdw. There are some therapeutic uses for
olibanum in Persian traditional medicine to improve memory. The aim of this study was to assess the role of this
resin in learning functions. Olibanum was prepared as suspension in normal saline and was force fed in doses of
35, 47, 63.3, 84.4, 112.5 and 150 mg/kg to male albino mice. In order to measure learning, a one trial step
down passive avoidance learning model was used. Mice were divided into three groups of no shock, weak shock
and strong shock. Time latency to step down from the platform (the insulated area) to wire floor (with the poten-
tial electric shock) was recorded as the index of learning with a cut-off of 300 seconds. The results of day 1 indi-
cates that there is no significant difference among the groups which clearly shows that olibanum has no signifi-
cant locomotor retardation effect. There was a significant shock effect in day 2 meaning that mice who had been
shocked have learned the task better. There was a significant olibanum by shock effect which means olibanum
has effect on learning but post hoc analysis showed that there is a non-specific increases in learning in the 63.3,
84.4 and 150 mg/kg unshocked group, i.e. mice which had not been shocked had learned the task. The exper-
iment was repeated with a modification to isolate unshocked, weakly shocked and strongly shocked groups from
each other, so after the training session each group was housed in a different box to eliminate social interactions
of mice. In the second experiment no significant olibanum by shock interaction was seen. It is concluded that
although, olibanum has no direct significant effect on acquisition phase of learning but it can reproduce a learned
task in unlearned animals when they are grouped together.
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Isolation of inhibitors of cholinesterase from the bulbs of Crinum powellii

J. Kissling, A. Marston, J.R. loset and K. Hostettmann
Institut de Pharmacognosie et Phytochimie, Université de Lausanne, BEP, CH-1015 Lausanne, Switzerland.

In our ongoing search for new inhibitors of cholinesterase from the Amaryllidaceae, the bulbs of Crinum powellii
Hort. ex Baker were investigated. The ethanolic extract demonstrated a marked activity on this enzyme in a thin-
layer chromatographic assay (1). An activity-guided microfractionation using LC/DAD-UV and LC/UV/MS led to
the isolation of the major compound responsible for the enzyme inhibition. Its structure was determined by spec-
troscopic methods including (EIFMS, tH, 13C and 2D NMR experiments) as the ethyl ester of (9Z,122)-octadeca-
dienoic acid, also known as ethyl linoleate (1). This compound is suspected to be an extraction artefact of linole-
ic acid. Ethyl linoleate and linoleic acid were tested both in the TLC bioassay and in solution for their inhibition of
acetylcholinesterase. Both compounds were found to be active. Considering these results, a larger screening of
fatty acids and fatty acid ethyl esters has been performed using the same assays.

O
/\o X

Acknowledgement: The authors would like to thank the Swiss National Science Foundation for financial support (grant n® 2000-
063670.00 to Prof. K. Hostettmann).

Reference: 1. Marston, A. et al. (2002) Phytochem. Analysis 13: 51-54.

Al44

Anxiolytic effect of Biebersteinia multifida evaluated by elevated plus maze in mice.
F. Saidmohammadi @, H.R. Monsef 2, M.A. Faramarzi @ and M.H. Ghahremani b

a Department of Pharmacognosy and P Department of Toxicology and Pharmacology, Faculty of Pharmacy, Tehran University of
Medical Sciences, Tehran 14155, Iran.

Traditional preparations of Biebersteinia multifida DC (Geraniaceae), a native plant of Iran, have been used for dif-
ferent therapeutical indications. In Ruin, at north-east part of Iran, decoction of roots has been used orally for
treatment of phobia in human and domestic animals. In this study we have evaluated the anxiolytic effect of total
extract of root in an elevated plus maze test in mice. The total extract was prepared from powdered root, using
a soxhlet extraction with methanol and the extract was evaporated to dryness (4%). We have employed elevated
plus-maze to test the anxiolyic effect of plant extract. In this method the time spent in open arms compared to
time spent in closed arm is used as an index of anxiety behavior in animal. Male Swiss mice received different
doses of plant extract resuspended in aqueous vehicle, saline or diazepam i.p. After 30 min, each mouse was
placed in the central platform facing toward closed arm. The cumulative time spent in open or closed arms was
recorded for 5 min and used as plus-maze performance. The animals receiving plant extract (45 mg/kg) spent
50.7+8.2 percent in open arms and 45.6+5.3 percent in closed field (n= 5) whereas vehicle treated animals
spent 22.7+3.1 percent and 60.7+4.1 percent in open and closed arms, respectively. The anxiolytic behavior
of animals receiving plat extract is comparable to diazepam treatment (1 mg/kg) where the mice spent equal
time in open or closed arms (42.4+9.3; 33.3+8.6 percent, n=5). The preliminary results indicate that this effect
is dose dependent since in animals received 35 mg/kg of the extract, the percent time spent in open and closed
arms are 33.6x2.7 and 56.7+4.6 (n=>5), respectively. Taken together, these preliminary results suggest that the
total extract of Biebersteinia multifida root has anxiolytic effect comparable to diazepam in elevated plus-maze
test. Bio-guided isolation of active compounds, using the elevated plus-maze test, is in process.
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Al45

Anticonvulsant activity of fraction Bl isolated from Delphinium denudatum on 4 aminopyridine
induced seizures in rat hippocampal entorhinal cortex slices

M. Raza @, F. Shaheena , M. Sarwar 2, M.I. Choudhary @, S. Gabriel® and U. Heinemann b

a H.E.J. Research Institute of Chemistry, University of Karachi, Karachi-75270, Pakistan. P Johannes Muller Institute for
Physiology at Charite, Humboldt University, Tucholskystrasse 2, Berlin 10117, Germany.

Delphinium denudatum, a medicinal herb, popularly known as “Jadwar” is used for the treatment of Epilepsy in
traditional Unani system of medicine in Subcontinent (1). Studies have previously shown that aqueous fraction
and fraction FS-1 inhibited sustained repetitive firing and PTZ and BIC induced epileptiform activity in cultured hip-
pocampal pyramidal neurons (2, 3). Data on anticonvulsant activity of fraction B1 on 4 aminopyridine (4 AP)
-induced seizure like events in rat hippocampal-entorhinal cortex slices is presented in this study. Transverse hip-
pocampal-entorhinal cortex slices (400 microns thick) were prepared from Wistar rats (150-200 g). Slices (n=5)
were then perfused with pre-warmed (36° C) carbogenated Artificial Cerebrospinal Fluid (ACSF) 1.5 ml/min. Slices
were kept in interface chamber for 2 hours before electrophysiological recording was carried out using extra-
cellular ion-sensitive electrodes in entorhinal cortex (EC). Introduction of 4 AP (100 pM) in ACSF resulted in reg-
ular seizure like events (duration 30-45 sec, amplitude 2-3 mV) with corresponding rise in extracellular K* con-
centration. Addition of Fraction B1 (1.6 mg/ml) to ACSF gradually reduced the duration, frequency and amplitude
and then completely suppressed these seizure like events and corresponding increase in K* in 10-15 minutes.
The seizure like activity returned with removal of fraction B1 from ACSF. Results suggest presence of anticon-
vulsant compounds in fraction B1 that suppressed 4 AP-induced seizure like events. We conclude that further
studies on isolation and anticonvulsant activities of fraction B1 may lead to discovery of new class of naturally
occurring anticonvulsant drugs.

Acknowledgements: Supported by TWCCS training grant to M. Raza.

References: 1. Said, H.M. (1972) Hamdard Pharmacopoeia of Eastern Medicine. Times Press, Karachi. 2. Raza, M. et al.
(1997) Soc. Neurosci. Abs. 840.16 3. Raza, M. et al. (1997) Epilepsia, 38 (Suppl. 8) 10.

Al146

Bioguided research of nootropic substances from Bacopa monnieri

B.H. Uma, M.J. Bouchet a, A. Lobsteina, N. Callizotb, A. Maciuk 2, G. Mazars ¢, P. Poindron? and R. Anton @
aaboratoire de Pharmacochimie de la Communication Cellulaire, UMR 7081, Faculté de Pharmacie, 74 route du Rhin, F-67401
llkirch-Cedex, France. b Société Neurofit SA, Immeuble Le Platon, rue Jean Sapidus, F-67401 lilkirch-Cedex, France. € Institut
d'Histoire des Sciences, Université Louis Pasteur, 7 rue de I'Université, F-67000 Strasbourg, France.

B. monnieri Linn. (Scrophulariaceae) is an Indian medicinal plant used in the Ayurvedic medicine tradition in the
treatment of a mumber of disorders, particularly those involving anxiety and poor memory (1).

The butanolic extract of its aerial parts at 40 mg/kg p.o. during five days enhances memory in rats in an one-rial
test based on the differerential exploration of familiar and new objects (2): Rl (recognition index) = 65% + 2.5%.
Control = 50%. Locomotor activity which is a good indication of anxiety decreases in parallel by 30% (= 5%).
From the active fraction, two new structures have been isolated by TLC and HPLC fractionation and identified as
3p-0{8D-glc(1—3)-D-glcl-pseudojujubogenine (1) and 38-0-[fD-glc(1 —3)-a-L-aral-pseudojujubogenine (2) by
spectroscopic methods.
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References: 1. Sivarajan, V. et al. (1994) Ayurvedic drugs and their plants sources. Oxford and IBH publishing. New-Delhi.
2. Ennaceur, A. et al. (1988) Behav. Brain Res. 31: 47-51.
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Fractions of lowbush blueberry (Vaccinium angustifolium) polyphenols provide protection to cultured
neurons against simulated stroke in vitro

S.L. MacKinnon 2, K.J. Clark?, K.T. Gottschall-Pass b, W. Kalt¢ and M.l. Sweeney b

a |nstitute for Marine Biosciences, National Research Council Canada, 1411 Oxford St., Halifax, NS, B3H 371, Canada.
b Departments of Biology and, Family and Nutritional Sciences, University of Prince Edward Island, 550 University Avenue,
Charlottetown, PE, C1A 4P3. Canada. ¢ Agriculture and Agri-Food Canada, Kentville NS, B4N 1J5. Canada.

Recent feeding studies, conducted by our group, have shown that consumption of aqueous extract of lowbush
blueberries (Vaccinium angustifolium Ait.) led to reduced neuronal damage after surgically-induced stroke in rats.
The possible identity of the compounds responsible for this in vivo protection were investigated in this study using
an in vitro assay which utilized neurons from the cerebellum of neonatal rats. Following the addition of the extract,
cultured neurons were challenged with a six hour incubation of oxygen-glucose deprived medium (OGD), to sim-
ulate a stroke, or 100 pM hydrogen peroxide, to induce oxidative stress. Neuronal damage was determined by
measuring extracellular lactate dehydrogenase (LDH) or cytosolic caspase-3 activity, indicators of necrosis and
apoptosis respectively. A semi-purified extract of wild blueberries (30-1000 ng/ml) reduced both OGD- and hydro-
gen peroxide- induced necrotic cell death, which was apparent by a 36-38% decline in extracellular LDH.
Protection against apoptotic neuronal death was also apparent by a 62-93% lower induction of caspase-3 activ
ity. Using Sephadex LH-20 column chromatography, two fractions were identified that protected neurons against
damage induced by OGD and hydrogen peroxide. The highly colored fraction, determined to largely contain antho-
cyanins, reduced LDH activity by 27-29% and caspase-3 activity by 61-69%. Neuroprotection against only OGD
was observed for the second fraction that reduced LDH activity by 41% and caspase-3 activity by 56%. The sec-
ond fraction was determined to contain predominantly proanthocyanidins. Individually these enriched fractions of
anthocyanins and proanthocyanidins provided neuroprotection but they were less effective than the semi-purified
blueberry extract. These results indicate that a semi-purified aqueous extract of lowbush blueberries can protect
neurons against two distinct forms of cellular damage induced by a simulated stroke in vitro.

Al148

Effects of the water extract of Cyperus articulatus and some anticonvulsant or antiepileptic com-
pounds on the rat cortical wedge preparation

E. Ngo Bum 2, C. Meier®, A. Rakotonirina ¢, S.V. Rakotonirinac, Y. Wang® and P. Herrling ®

aDepartement des Sciences Biologiques, Faculté des Sciences Unversité de Ngaoundéré, BP 565 Ngaoundéré, Cameroon.
b Novartis Pharma Ltd, Research, CH-4002 Basel, Switzerland. ¢ Département de Biologie et Physiologie Animales,
Faculté des Sciences, B.P. 812 Yaoundé, Cameroon.

Cyperus articulatus is a plant commonly used in traditional medicine in Africa and Latin America to treat many
diseases (1,2). Extracts of rhizomes of C. articulatus have been shown to possess antiepileptic properties (3).
In these studies, the water extract from rhizomes of C. articulatus concentration-dependently reduced sponta-
neous epileptiform discharges and NMDA-induced depolarisations in the rat cortical wedge preparation perfused
with Mg?+ -free artificial cerebrospinal fluid (-Mg2+ aCSF). The epileptiform events were completely blocked at a
concentration of 2.2 mg/ml. Concentration of 3 mg/ml inhibited 83.7% = 5.8 of NMDA-induced depolarisations.
At the same concentrations, AMPA-induced depolarisations were not affected. Phenobarbital, pentobarbital and
phenythoin inhibited both AMPA and NMDA-induced depolarisations with a preference for AMPA rather than NMDA.
For example, concentration of 2000 uM of phenobarbital inhibited 90% and 50% of AMPA- and NMDA-induced
depolarisations respectively. Phenobarbital, pentobarbital and phenythoin completely blocked spontaneous
epileptiform discharges at concentrations of 500, 200 and 200 uM respectively. A competitive NMDA antagonist
DCPPene inhibited NMDA-induced depolarisations and epileptiform discharges and had no effect on AMPA-
induced depolarisations. DCPPene completely blocked NMDA-induced depolarisations at a concentration of 1 pM.
The two antiepileptic compound valproate and ethosuximide did not affect either epileptiform discharges or AMPA
and NMDA-induced depolarisations. In conclusion, the mechanism actions of C. articulatus seem to be different
from the one of phenobarbital, pentobarbital, phenythoin, valproate, and ethosuximide. With the same pattern of
inhibiting NMDA-induced depolarisations, C. articulatus extract could contain components acting as NMDA antag-
onists.

References: 1. Burkill, H.M. (1985) The Useful Plants of Tropical Africa. Royal Botanic Gardens Kew, London. 2. Schultes, R.
E. and Raffauf, R.F. (1990) The Healing Forest: Medicinal plants of the Northwest Amazonia. Dioscorides Press, Portland. 3. Ngo
Bum et al. (2001), J. Ethnopharmacol. 76: 145-150.
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A149

Extracts of rhizomes of Cyperus articulatus is an antagonist at the NMDA receptors and an agonist
at the GABAg receptors expressed by Xenopus laevis oocytes

E. Ngo Bum @, K. Lingenhoehl b, M. Schmutz b, H-R. Olpe b and P. Herrling b

a Departement des Sciences Biologiques, Faculté des Sciences, Unversité de Ngaoundéré, PO Box 565 Ngaoundéré,
Cameroon. b Novartis Pharma Ltd, Research, CH-4002 Basel, Switzerland.

Cyperus articulatus is a marshland plant commonly used in Africa and Latin America to treat many diseases in

traditional medicine (1,2). Extracts of rhizomes of C. articulatus have been shown to possess pharmacological

activities (3,4,5). In these studies, the effect of the decoction and the water extract of Cyperus articulatus rhi-

zomes were tested in some receptors [NMDA (h NMDA R1A/2A), non-NMDA (r GIuR3), GABAg (R1b/R2) and potas-

sium channels (Kir3)] expressed by Xenopus oocytes. Two electrodes (1-2 MQ) voltage clamp experiments were

performed with the membrane potential clamped to -70 mV. Water extract of the rhizomes of C. articulatus dose-

dependently decreased the ionic current induced by the ECgo of glutamate through NMDA receptors.

Concentration 0.3 mg/ml of water extract inhibited 57% of this current. In contrast, the decoction of C. articu -
latus could not antagonize current through non-NMDA receptors. Even concentration of 0.3 mg/ml induced very

little current (27% of total ionic current induced by the EC1o0 of glutamate) through those receptors. These results

are in accordance with the one obtain by Ngo Bum et al. (3) where the water extract of rhizomes of C. articula -
tus antagonized NMDA but not non-NMDA induced depolarisations in the rat cortical wedge preparation. In addi-

tion the water extract of rhizomes of C. articulatus dose-dependently induced an inward current in oocytes

expressing heteromeric GABAg (R1b/R2) together with heteromultimeric G protein activated inward rectifying

potassium channels (Kir3). Concentration 3 mg/ml induced 57% of the current induced by a saturating concen-

tration of GABA. In conclusion, rhizomes of C. articulatus could contain compounds that possess NMDA antago-

nising and GABAg agonizing properties. Further studies that are ongoing in our laboratory could allow the isola-

tion of NMDA antagonist in C. articulatus.

References: 1. Burkill, H.M. (1985) The Usefull Plants of Tropical Africa. Royal Botanic Gardens Kew, London. 2. Schultes, R.
E. and Raffauf, R. F. (1990) The healing forest: Medicinal plants of the Northwest Amazonia. Dioscorides Press, Portland. 3. Ngo
Bum et al. (1996), J. Ethnopharmacol. 54: 103-111. 4. Rakotonirina et al. (2001), Fitoterapia 72: 22-29. 5. Ngo Bum et al.
(2001), J. Ethnopharmacol. 76: 145-150.

A150

Coumarins having anti-amnestic activity from Angelica gigas

So Young Kang @, Ki Yong Lee a, Jeong Seon Yoon 3, Ji Young Lee @, Sang Hyun Sung 2, Mi Jung Parka, Sun Yeou
Kim® and Young Choong Kim @

a College of Pharmacy, Seoul National University, San 56-1, Shillim-Dong, Kwanak-Gu, 151-742, Seoul, Korea. P Graduate School
of East-West Medical Science, Kyunghee University, Hoeki-dong 1, Tongdaemoon-Gu, 130-701, Seoul, Korea.

Acetylcholinesterase (AChE) inhibitory activity—guided fractionation of Angelica gigas Nakai (Umbelliferae) led to
the isolation of a new coumarin, peucedanone and eleven known coumarins. Among them, decursinol repre-
sented the highest inhibitory activity towards AChE in vitro. The study on their structure-activity relationships
revealed that the cyclization of isoprenyl (IP) unit at C-6 of coumarin was essential for the AChE inhibitory activi-
ty (1). We evaluated the anti-amnestic activities of decursinol and its structural derivative, decursin, the major
coumarin constituents of Angelica gigas in vivo using ICR mice with amnesia induced by scopolamine (1 mg/kg
body weight, s.c.). Decursinol and decursin, when administered to mice at 1 and 5 mg/kg body weight i.p., sig-
nificantly ameliorated scopolamine-induced amnesia as measured in the passive avoidance test (2). In contrast
to in vitro study, decursin showed higher anti-amnestic activity than decursinol in vivo. Decursin (1 mg/kg body
weight, i.p.) improved the spatial memory deficit of scopolamine-induced amnestic mice in the Morris water maze
test (3). Moreover, decursin (1 mg/kg body weight, i.p.) significantly inhibited AChE activity by 34% (P < 0.05)
of control in the hippocampus of treated mice. These results indicate that decursin may exert anti-amnestic activ-
ity in vivo through the inhibition of AChE activity in the hippocampus.

Acknowledgements: The Ministry of Health and Welfare of Korea, NIH of USA.

References: 1. Kang et al. (2001) J. Nat. Prod. 64: 683-685. 2. Christensen et al. (1992) Brain, 115: 1681-1699. 3. Morris
(1984) J. Neurosci. Methods. 11: 47-60.
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A001

Interpreting emic categories in ethnopharmacological research for anti-inflammatory natural pro-
ducts in etic terms

Alonso Verde a, Concepcion Obonb and Diego Rivera 2

a Departamento de Biologia Vegetal, Facultad de Biologia, Universidad de Murcia, 30100 Murcia, Spain. Email: drivera@um.es.
b Departamento de Biologia Aplicada, EPSO, Universidad Miguel Hernandez, Orihuela, Alicante, Spain.

The research for new anti-inflammatory natural products is approached through the study of the traditional uses
in the Mediterranean Region of plants as remedies for inflammation-related pathologies. The concept of inflam-
mation is not generally understood by local population in the same sense as pathologists. Therefore it is neces-
sary to look more closely at the local concepts that means the use of remedies for inflammatory diseases.

The terms emics and etics were coined four decades ago by Kenneth L. Pike for defining the insider/outsider
debate in anthropology and further reinterpreted by Marvin Harris for ethnolinguistic research (1). The use of the
emic/etic approach for understanding the local categories of diseases has been explored in our study of three
mountain areas of Central Spain (2). We have determined as promising emic terms for anti-inflammatory rese-
arch: carne corta, carne ruida, hinchazones, artrosis, ciatica, dolor de huesos, dolor de rifiones, 0jos sucios,
dolor de oidos, flemones. These correspond in some cases with precise pathologies.

The repertory of remedies includes a wide list of plants ranging from Cistaceae of genus Helianthemum to many
Compositae and Labiatae species.

Acknowledgements: We are thankful to the Castilla La Mancha government for their funding through their environmental program.
Mr. José Fajardo for in field support.

References: 1. Pike K (1993) Talk, thought, and thing. The emic road toward conscious knowledge. Dallas: Summer Institute
of Linguistics, 85 p. 2. Verde A (2002) Estudio etnofarmacologico de tres dreas de montafa de Castilla La Mancha. Murcia:
Universidad de Murcia.

A002

Evaluation of analgesic and topical anti-inflammatory activities of Hypericum canariense L. and H.
glandulosum Ait. in mice

R. M. Rabanal 2, M. Hernandez-Pérezb and C.C. Sénchez-Mateo 2

a Departamento de Farmacologia, Facultad de Farmacia, Universidad de La Laguna, ¢/ Astrofisico Francisco Sanchez s/n,
38071, La Laguna, Tenerife. ® Departamento de Enfermeria, E.U. de Enfermeria, Universidad de la Laguna, ¢/ Campus de Ofra,
s/n, 38071, La Laguna, Tenerife.

Hypericum genus (Hypericaceae) is represented by 10 species of flora in the Canary Islands. Some of these spe-
cies have been used as a vermifuge, diurectic, as well as wound healing, sedative, antihysteric and antidepres-
sant agent (1,2). In a previous study we reported that the methanol extracts from the aerial parts of Hypericum
canariense L. and Hypericum glandulosum Ait., endemic species of the Canary Islands, showed antidepressant
activity in mice (3). The aim of the present study was to investigate potential analgesic and antiinflammatory acti-
vities for the methanol extract from the aerial parts in blossom of these species and for the chlorophorm, water
and butanol fractions obtained from them. Analgesic activity was assessed by the acetic acid-induced writhing
test and the tail flick test in mice. To evaluate the topical anti-inflammatory activity we used the acute tetradeca-
noylphorbol acetate (TPA)-induced ear inflammation model in mice. Statistical analysis was performed with the
Student’s t-test.

Qur findings showed that the methanol extracts (1000 mg/kg p.o.) and the butanol and chloroform fractions (500
mg/kg p.o.) of both species studied inhibited acetic acid-induced writhing with values ranging from 26 to 49 %.
Only the methanol extract, butanol and chloroform fractions from H. glandulosum were significantly active in the
tail flick assay, suggesting that they may have central analgesic properties. On the other hand, all the extracts
tested, with the exception of the aqueous fractions, significantly reduced the TPA-induced ear oedema with values
ranging from 49 to 78 % when they were administered topically at 1 mg/ear. In conclusion, the results indicate
analgesic and topical anti-inflammatory activities in mice for the Hypericum species studied.

Aknowledgements: This work was supported by the Consejeria de Educacion, Cultura y Deportes del Gobierno de Canarias
(PI2000/105) project.

References: 1. Darias, V. et al. (1986) J. Ethnopharmacol. 15: 169-193. 2. Darias, V. et al. (1989) J. Ethnopharmacol. 25: 77-
92. 3. Sanchez-Mateo, C.C. et al. (2002) J. Ethnopharmacol. 79: 119-127.
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Antiinflammatory activity of paepalantine in rat colitis induced by TNBS

L.C. Di Stasi 2, D. Camuesco ¢, W. Vilegas ®, J. Gélvez ¢ and A. Zarzuelo ¢

a Departamento de Farmacologia, Instituto de Biociéncias, UNESP, Botucatu, SP, 18618-000, Brazil (Idistasi@ibb.unesp.br)
b Instituto de Quimica, UNESP, Araraquara, SP, Brazil, ¢ Departamento de Farmacologia, Facultad de Farmacia, Universidad de
Granada, Granada, 18071, Spain.

Paepalantine, (9,10-dihidroxy-5,7-dimethoxy-1H-naphtol(2,3c)pyran-1-one), an isocoumarin isolated from
Paepalanthus bromelioides Silv., Eriocaulaceae (a Brazilian endemic shrub of the Serra do Cipo, MG, Brazil)
shows chemical features related to several compounds with antioxidant, antiulcerogenic and anti-inflammatory
activities as coumarins, flavonoids and other phenolics. For this reason, paepalantine was assayed in an experi-
mental model of rat colitis. Paepalantine was isolated from capitula by Silica-gel column chromatography (yield
0,35%) and chemically defined by 1H-NMR, 13C-NMR and Infrared. Colitis was induced by administration of the 10
mg of trinitrobenzenesulfonic acid (TNBS) dissolved in 0.25 ml of 50% ethanol (v/v) by means of a Teflon can-
nula inserted 8 cm through the anus of animal. Rats were given 5, 10, 25, 50 and 100 mg/Kg body weight of
the paepalantine orally for 3 days before colitis induction and 24 h thereafter. A TNBS control group and a nor-
mal (noncolitic) group were included for reference. Animals were killed 48 h after colitis induction and colonic
segments were scored for macroscopically visible damage and assayed for biochemical determinations: colonic
myeloperoxidase activity and total glutatione content. In addition, antioxidant activity of paepalantine (1-100 pM)
was evaluated by inhibition of lipoperoxidation induced by ferrous sulphate plus ascorbic acid in liver membranes.
All results were tested for statistical significance using one-way ANOVA. The results obtained showed that oral
pre-treatment with 50, 25, 10 and 5 mg/Kg of paepalantine attenuated macroscopic colonic damage. The be-
neficial effect produced by administration of 5 and 10 mg/Kg was accompanied by an improvement in the oxida-
tive status due to prevention of glutathione depletion that characterizes this model of intestinal inflammation.
However, paepalantine had no effect on myeloperoxidase levels. The ICso of paepalantine on the inhibition of lipid
peroxidation in rat liver membranes induced by Fe/ascorbic was 38,5 pM. All these results suggest that the
antioxidant properties of paepalantine can participe in its intestinal anti-inflammatory activity.

Acknowledgements: CNPq (Conselho Nacional de Desenvolvimento Cientifico e Tecnolégico, Federal Government of Brazil, Proc.
200757/01-6).

A004

A glucosamino-oligosaccharide promotes early differentiation of normal human keratinocytes (NHK)
A. Deters a, E. Schnetzb, M. Fartasch? and A. Hensel 2

Glycopharmacy Research Group- Erlangen-Wadenswil. @ Hochschule Wadenswil, University of Applied Science, Pharmaceutical
Biotechnology, Griiental, CH-8820 Wadenswil, Schweiz. b Friedrich-Alexander-Universitat Erlangen-Niirnberg, Department of
Dermatology, Hartmannstr. 14, D-91058 Erlangen, Germany.

Carbohydrates, in particular glucosamines, are important signal transduction components of skin cells.
Especially keratinocyte metabolism, growth and differentiation are influenced by carbohydrate epitopes of glyco-
proteins.

A dynamic cell culture system with normal human keratinocytes (NHK) and HaCaT cells was established to ena-
ble detailed investigations of effects of exogenous plant-derived poly- and oligosaccharides on cell physiology:
differentiation behaviour, proliferation rate, energy metabolism and cytotoxicity can be simultaneously determi-
ned by this screening system. In vitro study parameters therefore are the levels of involucrin and of keratins K1
and K10 as differentiation marker, BrdU incorporation for quantification of cell proliferation, mitochondrial dehy-
drogenase activity and lactatedehydrogenase (LDH) as cytotoxicity marker.

Investigating the differentiation behaviour of normal human keratinocytes after incubation with different poly- and
oligosaccharides a glucosamino-oligosaccharid was shown to exhibit promoting effects on cell differentiation,
determined by the early protein marker involucrin and the late differentiation products keratin K1 and K10. In the
same way mitochondrial dehydrogenase activity of HaCaT cells could be increased by incubation with this glu-
cosamino-oligosaccharide while the proliferation rate was only weakly stimulated. Direct cytotoxic effects were
not observed. Structure-activity relation showed that the degree of polymerisation had a significant influence on
these physiological effects.

Because of its ability to promote differentiation with low stimulating effects on proliferation, short-chain glucosa-
mino-oligosaccharides could be an promising approach in medical treatment of skin diseases and cosmetic appli-
cations.
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AOO5 A crude polysaccharide from Abelmoschus exhibits strong antiadhesive effects against Helicobacter
pylori in an in situ adhesion model on human gastric mucosa
C. Lengsfelda, F. Titgemeyer b, G. Faller ¢ and A. Hensel 2
a Hochschule Wadenswil, University of Applied Science, Pharmaceutical Biotechnology, Griiental, CH-8820 Wadenswil,
Switzerland. P Lehrstuhl fiir Mikrobiologie, Staudstr. 5, 91058 Erlangen, Germany. ¢ Pathologisch-Anatomisches Institut,
Krankenhausstr. 8-10, 91054 Erlangen, Germany.

Okra pod is the fruit of Abelmoschus esculentus (L.) Moench., Malvaceae. Originally grown in tropical Asia, the
plant has become a commonly cultivated crop in the (sub-)tropical regions of Africa, Latin America and Asia and
in some parts of the Mediterranian area. Okra is traditionally prepared as a vegetable and is used in traditional
medicine as a dietary meal in the treatment of gastric irritations, due to its high content of mucilages.
Accordingly, the main component of a crude fruit-extract is an acidic polysaccharide of the rhamnogalacturona-
ne-type with about 10% protein content (1). Here we report of studies with crude and purified polysaccharide
extractions from the mature okra fruit in an in situ-adhesion model on sections of human gastric mucosa with
Helicobacter pylori which is regarded to play a crucial role in the development of severe gastric diseases (2, 3).
Preincubation of Helicobacter-suspensions with 0.01 to 0.1% solutions of the crude polysaccharide resulted in a
concentration-dependent decrease in the bacterial binding to the gastric mucosa of 13 to 67% (average values)
compared with the non-treated control suspension. Preincubation of the mucosal sections with 0.1% solutions did
not result in a reduced binding. A 0.05% solution of a highly acidic ion-exchange fraction of the crude polysac-
charide exhibited 35% reduction, whereas an intermediately acidic fraction was ineffective. Toxicity studies with
the crude polysaccharide did not reveal inhibitory effects on bacterial growth in vitro. At present a protein diges-
tion of the crude polysaccharide is carried out to examine the role of the peptide fraction in the binding mecha-
nism. We regard the antiadhesive qualities of the crude polysaccharide to be due to synergistic effects of both
the glycan and the protein fractions in blocking bacterial surface receptors that coordinate the interaction bet-
ween host and parasite.

References: 1. Tomoda, M. et al. (1980) Chem. Pharm. Bull. 28: 2933-2940. 2. Falk, P. et al. (1992) Proc. Natl. Acad. Sci.
USA 90: 2035-2039. 3. McColl, K.E.L. (1997) J. Infect. 34: 7-13.

AOO06  In vitro bioadhesion of polysaccharides on human cell surfaces
R. Schwartz-Albiez > and A. Hensel @

a Hochschule Wadenswil — University of Applied Science, Pharmaceutical Biotechnology, CH-8820 Wadenswil, Switzerland.
b German Cancer Research Center, Depart. Tumor Immunology, Im Neuenheimer Feld 280, D-69009 Heidelberg, Germany.

Carbohydrate moieties of glycoproteins and glycosphingolipids are pivotal structures for cell-cell adhesion and
signal transduction between cells. This kind of transduction process is mainly triggered after the carbohydrate is
bound to an a cell-surface receptor, mediating signal cascades into the cell interior, initiating reactions during cel-
lular maturation, differentiation and activation.

The aim of the following study was to evaluate binding capacities of different plant-derived carbohydrates on a
variety of human cells by flow cytometry. We focused our attention on tumor cells and immune cells in order to
obtain systematic information on the respective cellular affinity to specific carbohydrate structures.

For preparation of fluorescent-labelled carbohydrates a micro-synthesis was established enabling us to substitute
any carbohydrate with a defined amount of FITC. This coupling process using FITC-isothiocyanate, was shown to
be a direct and effective way to produce derivatives with a DS between 0,01 and 0,2. Labelled carbohydrates
(dextrans, arabinogalactan, rhamnogalacturonans from mistletoe and Hibiscus, different pectins and polygalac-
turonic acid) were assayed by flow cytometry for binding capacity on cells from the Gl-system (CaCo2, HT29),
on cells from immune system (primary lymphocytes, tonsillar T- and B-lymphocytes, tumor cells (lung and colon
carcinoma). Evaluation clearly showed that carbohydrate binding was cell-specific and that the assay system was
appropiate for this task.

Especially polygalacturonic acid had strong affinity to gastrointestinal cells (CaCo2, HT29 and Colo320DM), while
polysaccharides with lower uronic acid density i.e. a higher esterification of uronic acids showed decreased affi-
nity to these cells. This binding was not only due to the acidic affects because neutral polymers (dextrans) also
had strong affinity to these gastrointestinal cells.

These results provide the basis for further functional assays on carbohydrate-mediated adhesion and signal trans-
duction.
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A007

Influence of Black Currant seed polysaccharides on normal human keratinocytes (NHK) and HaCaT
A. Deters 2, E. Schnetzb, M. Fartasch®, B. Miiller @ and A. Hensel

Glycopharmacy Research Group- Erlangen-Wadenswil. @ Hochschule Wadenswil, University of Applied Science, Pharmaceutical
Biotechnology, Grilental, CH-8820 Wadenswil, Switzerland P Friedrich-Alexander-Universitat Erlangen-Niirnberg, Department of
Dermatology, Hartmannstr. 14, D-91058 Erlangen, Germany

Black Currant (Ribes nigrum L., Grossulariaceae) extracts are part of several pharmaceutical and cosmetical
products because of the seed lipids and leaf anthocyanidines. No investigations have been done concerning
Black currant seed polysaccharides.

As part of an examination on polysaccharide effects on normal human keratinocytes (NHK) and HaCaT cells Black
Currant seed polysaccharides were isolated, purified and fractionated and subsequently tested on an influence
on skin cell physiology on primary keratinocytes (NHK) and on a standarized keratinocyte cell line.

In vitro study parameters included quantification of the proliferation rate (determined by BrdU-incorporation), ener-
gy metabolism (determined by mitochondrial dehydrogenase), differentiation behaviour of NHK measured by
involucrin- and keratin K1- and K10- synthesis, and direct cytotoxicity as derived from analysis of lactatedehy-
drogenase titers of keratinocytes supernatants.

Incubation of NHK and HaCaT cells with polysaccharides of Black Currant seeds enhanced proliferation rate and
mitochondrial dehydrogenase activity significantly. No significant influence on differentiation parameters as involu-
crin and keratin K1 and K10 synthesis of NHK was observed. LDH titer measurement showed only basic cyto-
toxic effects in regard to untreated keratinocytes.

Seed polysaccharides might extend the spectrum of possible applications of Black Currant in cosmetic and der-
matologic preparations or in cultures of keratinocytes because of their low cytotoxicity and their stimulating
effects on proliferation and energy metabolism of keratinocytes.

A008

Influence of different mistletoe preparations on in vitro cell physiology of cancer cells

F. Sidler, D. Rickenbacher, A. Hensel and A. Viviani
Hochschule Wadenswil — University of Applied Science, Pharmaceutical Biotechnology, CH-8820 Wadenswil, Switzerland.

Adjuvant cancer therapy with mistletoe extracts is mostly performed by evaluation of the respective cancer type
and the status of the patient. In practice the receptiveness of the cancer cells to the mistletoe preparation is
mostly not considered. For this reason a systematic investigation was performed to clarify if mistletoe prepara-
tions from different host trees have different influence on cell proliferation of different cancer cells in order to
establish the first steps for an individualized adjuvant cancer therapy which could include an in vitro pre-investi-
gation on receptiveness of the tumor cells against mistletoe preparations, followed by choosing the optimal
preparation and concentration and then starting the therapy.

For this pre-investigation different cancer cell lines (HELA, MOLT-4, COR-L51, MFM-223, HEK-293, etc.) were
treated with different commercial mistletoe preparations over a dose range between 1 and 1000 pg/ml.
Subsequent determination of cell physiology parameters was performed (cell proliferation by cell counting and
BrdU incorporation, mitochondrial activity, LDH levels, apoptosis induction). The investigation clearly proved that
different mistletoe preparations influenced the cell proliferation and the mitochondrial activity of cancer cells to
an different degree: maximum of cytotoxicity was shown for mistletoe originating from apple trees against MOLT-4
cells, while other cell lines were more susceptible to mistletoe from oak. Minor activity was shown for pine mistle-
toe against all cancer cells. It was shown that the apoptosis-inducing potential of the different mistletoe prepa-
rations correlates to the respective contents of lectin and viscotoxins.

In further studies similar investigations were performed on primary cancer cells from different cancer systems
and the anti-proliferative effects of the different mistletoe preparations correlated to the cell status.

During these investigations it was shown that also the kind of in vitro cultivation may have an influence on the
receptiveness of cells against the mistletoe: HEK-293 cells cultivated with serum supplements were influenced
to a minor extend by mistletoe in the low-dose range (1 to 10 pg) compared to cells incubated in serum-free
media.
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A009

Anti-inflammatory constituents from Spinacia oleracea L. leaves

A.H. Abou Zeid @ and A.A. Sleem b

a Pharmacognosy and Chemistry of Medicinal Plants Department, ® Pharmacology Department, National Research Centre, Dokki,
Cairo, Egypt.

Spinach (Spinacia oleracea L.) is an annual herb of the family Chenopodiaceae. It is native to West Asia and at
present is widely cultivated in the world as one of the most popular vegetables (1). This major vegetable is con-
sumed in most developing countries after decoction of either its fresh or frozen leaves (2). A dry extract of
spinach was found to increase the activity of pancreatic enzymes due to stimulation of the pancreatic juice (3).
The spinach leaf protein concentrate was found to have a strong lowering effect on the serum cholesterol and
increase the concentration of some serum amino acids in rats fed on cholesterol free diet (4). The anti-oxidative
effect of spinach was studied by many authors (5,6).

In the current study, half kg of the fresh leaves of S. oleracea were extracted with ethanol (95%) in a mixer then
filtered. The filtrate was concentrated under reduced pressure, water was added. The aqueous extract was
extracted with ether. The ether extract was evaporated to dryness and subjected to TLC. Four compounds, three
triterpenoidal and one steroidal were isolated and purified by PTLC using different solvent systems . They were
identified by determination of their MP, IR, MS and 1H NMR spectra. They were identified as eupha-8,24-dien-3p-
ol (euphol), 9p-euph-7-en-3-one, eupha-7,24—-dien-3p-ol (butyrospermol), and 2eethyl-5eccholestadien-3p-ol
(o -spinasterol). The antiinflammatory activity of three doses of the ether extract was investigated using a report-
ed method (7). The results showed significant, dose dependant anti-inflammatory activity. These results are in
agreement with those reported about the marked anti-inflammatory activity exhibited by euphol and the other test-
ed triterpenes (8).

References: 1. Aritomi, M. and Kawasaki, KT. (1984) Phytochemistry, 23(9), 2043-2047. 2. Ferreres, F., Castaner, M. (1997)
Phytochemistry, 45 (8),1701-1705. 3. Wojcicki, J., Baskiewicz, Z., (1981) Herba Pol., 27, 133-138. 4. Satoh, A., Hitomi, M.
(1995) J. Nutr. Sci. Vitaminol, 41, 563-573. 5. Cao, G., Shukitt, H.B. (1999) Appl. Physiol., 86(6), 1817-1822. 6. Soler-Rivas,
C., Espin, J. (2000) Phytochem. Anal., 11(5), 330-338. 7Z.Wnter, G.A,, Risley, E.A. (1962), Proc. Soc. Exp. Biol. Med., 1544-15.
8. Yasukawa, K., Akihisa, T. (2000) J. Pharm. Pharmacol. , 52, 119-124.

AO10

Antioxidant and anti-inflammatory effects of epigallocathecin gallate, a major cathecin from green tea

M.E. Figueira ab, H. Mota-Filipe @b, B. Sepodes b, R. Pinto b, M.I. Barroso® and J.M. Giao-T.-Rico 2
a Centro de Farmacologia Exp. e Clinica (Fac Medicina), 1600 Lisboa. b Unidade de Farmacologia e Farmacotoxoxicologia (Fac.
Farmacia), Av das Forcas Armadas, 1600 Lisboa, Portugal.

There is considerable epidemiological evidence that green tea drinking lowers the risk of heart disease. However,
the mechanism by which green tea can be protective is unknown. However, a potential mechanism for such effect
involves inhibition of lipid peroxidation by polyphenolic antioxidants. One of most important compounds in this
group is (;-epigallocatechin gallate (EGC).The aim of the present work was to evaluate (i) the effect of the green
tea consumption on the lipidic profile of healthy volunteers; (i) the effect of the EGC on the lipidic profile and paw
oedema formation induced by carrageenan in the rat; (iii) the effect of EGC on the cytotoxicity induced by hydro-
gen peroxide in isolated human fibroblasts. The lipidic profile of 15 volunteers (after 1500 ml/day of green tea
during 15 days) was determined by an autoanalyzer (Hitachi) through an spectrophotometrical method. Rats were
treated with EGC (5 mg/kg, p.o.) during 15 days. In one group, carragenaan was administered in the right paw,
after 4 hours the paw volume was determined in a plethysmometer. In an other group, blood was collected for
determination of the lipidic profile. Human fibroblasts cultured in 96-well plates were subject to H202 (3 mM) for
4 hour. Cellular viability was determined by MTT assay. All the comparisons were done by one-way ANOVA, fol-
lowed by Bonferroni's test (significant when P<0.05). When compared with the initial values (day 0), treatment
with green tea for 2 weeks resulted in a decrease of total cholesterol, LDL, triglycerides and total lipids. No dif-
ferences were observed in HDL levels. In rats treated with EGC for 2 weeks no significant changes were observed
on the lipidic profile but an inhibitory effect was verified on the paw oedema formation. In concentrations from
0.03 mM, a concentration-dependent protection against cellular injury H2O2-induced was observed in human
fibroblasts. Our results suggest that consumption of green tea may be associated to a better lipidic profile. EGC,
a major green tea catechin component, seems to be, at least in part, responsible for some of the beneficial
effects described. In fact, in the rat, EGC had no significant effect on the lipidic profile but showed a marked anti-
inflammatory action, as well as an antioxidant effect in cultured human fibroblasts.
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AO11 Effects of an antirheumatic Turkish folk remedy on in vitro cytokine production
E. Yesilada @, H. Taninaka 2, Y. Takaishie, Y. Ohmoto ¢ and S. Akamatsu ¢
a Faculty of Pharmacy, Gazi University, Hipodrom, 06330, Ankara, Turkey, P Faculty of Pharmaceutical Sciences, Tokushima

University, 1-78 Shomachi, Tokushima 770-8505, ¢ Cellular Technology Institute, Otsuka Pharmaceutical Co., Ltd., Kagasuno,
Tokushima 771-0192, Japan.

Daphne oleoides Schreber ssp. oleoides (Thymelaeaceae) is used for the treatment of various inflammatory disor-
ders, i.e., rheumatic pain, lumbago and fever in Turkish folk medicine (1). Liposoluble fractions (i.e. hexane and
chloroform fractions) of MeOH extract were shown to possess potent in vitro inhibitory effects on interleukin-1o.
(IL-1 ) and tumor necrosis factor-o. (TNFa) (2). Seventeen compounds were isolated from the ethylacetate sub-
fraction of the plant through activity-guided fractionation technique and tested for their effects on macrophage-
derived cytokines, IL-1a, IL-1B and TNFa. Diterpenoids genkwadaphnin and 1,2-dehydrodaphnetoxin as well as
a coumarine derivative, daphnetin, were shown to possess potent inhibitory activity.

Apart from the above-mentioned compounds; seven of the isolated compounds were selected and tested for their
effects on various other interleukins; IL-2, IL-4, IL-8 and interferon-y (IFN-y). Diterpenoids; gnidilatin, genkwadaph-
nin-20-palmitate, gnidicin-20-palmitate and a lignan derivative (matairesinol) of the plant were shown to possess
potent IL-2 releasing activity. Gnidilatin, the most potent compound, was further investigated by using in vitro
models for its effects on IL-1a, IL-18, IL-1ra, IL-5, IL-6, IL-10, TNFa, GM-CSF, M-CSF, LD78. For the in vivo toxi-
city assessment, effect of gnidilatin on body weight and organ weights (liver, spleen and kidney) as well as on
liver enzymes (GOT and GPT) and in erythrocyte and leukocyte numbers were investigated in rats and was found
safety up to 10 g/100 g b.w. concentration.

References: 1. Yesilada, E. et al. (1995) J. Ethnopharmacol. 46: 133-152. 2. Yesilada E. et al. (1997) J. Ethnopharmacol. 58:
59-73.

AO12 Inhibition of interleukin-8 production by structurally different sesquiterpene lactones
M. Lindenmeyer @, R. Murillo®, V. Castro?, G. Mora ¢ and |. Merforta
a|nstitute of Pharmaceutical Biology, Albert-Ludwigs-Universitat Freiburg, Stefan-Meier-Str. 19, 79104 Freiburg, Germany.
b Escuela de Quimica and Ciprona, Universidad de Costa Rica, San José, Costa Rica. ¢ Facultad de Farmacia and Ciprona,
Universidad de Costa Rica, San José, Costa Rica

Sesquiterpene lactones (SLs) are known to possess potent anti-inflammatory activities. In previous studies we
have shown that they exert this effect in part by inhibiting activation of NF-xB, a central mediator of the immune
response (1). This protein regulates the transcription of various pro-inflammatory and immunoregulatory
cytokines such as IL-1, IL-2, IL-6, IL-8 and TNF-a. as well as genes encoding for enzymes like COX-2 and iNOS
(2). Recent data demonstrated that SLs not only inhibit activation of NF-«B, they also suppress the production of
pro-inflammatory cytokine production (3).

In this study we focuse on Interleukin-8 (IL-8), that has been implicated in a variety of inflammatory diseases like
rheumatoid arthritis, psoriasis and various cancer diseases. IL-8 is secreted by a wide variety of normal and
tumorigenic human cell types and can be induced by various stimuli, such as LPS, IL-1 and TNF-c.. It is an impor-
tant activator and chemoattractant for neutrophils and induces e.g. their degranulation followed by the release
of p-glucuronidase or elastase (4). Previously, parthenolide and isohelenin have been reported to inhibit IL-8 syn-
thesis (3). To gain further insight into their structure activity relationships, we investigated several SLs from the
eudesmanolide, guaianolide, pseudoguaianolide and germacranolide type for their effect on IL-8 production by
enzyme-linked immunosorbent assay. We show that SLs inhibit the release of IL-8 in a dose-dependent manner
at micromolar concentrations (ICsp values in the range of 0.5-30 pM). SLs with an o-methylene-y-lactone func-
tion and a conjugated carbonyl group were most active. Inhibitory concentrations correlated well with those ne-
cessary for inhibition of the transcription factor NF-«B.

References: 1. Riingeler, P. et al. (1999) Bioorg Med Chem 7: 2343-2452. 2. Barnes, R. and Karin, M. (1997) N. Engl. J. Med.
336: 1066-1071. 3. Mazor, R.L. et al. (2000) Cytokine 12 (3): 239-245. 4. Wuyts, A., Proost, P., Van Damme, J. (1998) The
Cytokine Handbook. Academic Press. San Diego, USA.
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AO13

Investigation of potential anti-inflammatory properties of Solanum dulcamara extracts by measuring
cyclooxygenase inhibition in vitro

R. Jaggia, U. Simmenb, U.Wiirgler 2, M. Borner ¢, I. Rasel ¢ and M. Weiser ¢

a Vitaplant AG, Benkenstrasse 254, CH-4108 Witterswil, Switzerland, © Institut fiir Pharmazeutische Biologie, Universitat Basel,
Benkenstrasse 254, CH-4108 Witterswil, Switzerland, ¢ Biologische Heilmittel Heel GmbH, Dr.-Reckeweg Strasse 2-4, D-76532
Baden-Baden, Germany

The pharmacological action of many non-steroidal anti-inflammatory drugs is mediated by inhibiting the activity of
cyclooxygenase 1 (COX 1) and 2 (COX 2). These key enzymes in the biosynthesis of pro-inflammatory
prostaglandins also represent attractive targets for the in vitro screening of potential anti-inflammatory proper-
ties of plants. Purified COX-1 from ram seminal vesicle and COX-2 from sheep placenta were used in in vitro
assays to study the effect of plant preparations on COX activity (1). The inhibitory potential of Solanum dulca -
mara was evaluated by determining the ICso values (extract concentration that reduces the maximal enzyme
activity by 50 %). Based on their different steroidal alkaloid content (as judged by TLC analysis) 3 ethanolic
Solanum dulcamara extracts (Biologische Heilmittel Heel GmbH, Baden-Baden, Germany) were selected and tes-
ted. All extracts produced a concentration dependent reduction of the prostaglandin E, synthesis and showed an
identical ranking of their inhibitory potentials for both COX isozymes (ICsg values ranging from 20 to 150 pg/ml
for COX 1, and 100 to 700 pg/ml for COX 2). This method represents a convenient in vitro model for the rapid
screening of the anti-inflammatory potential of plants of different origins. Furthermore, monitoring the COX
inhibitory activity allows optimising extraction methods for the production of anti-inflammatory plant products.

Acknowledgements: Biologische Heilmittel Heel GmbH, Baden-Baden, Germany.
References: 1. Blasey H.D., et al. (1997) Cytotechnol. 24: 65-72.

AO14

Bioassay-oriented studies of Vernonia colorata

G. Cioffia, C. Pizza 3, R. Sanogob, F. Venturella ¢, D. Diallo® and N. De Tommasia

a Dipartimento di Scienze Farmaceutiche, Universita di Salerno, Via Ponte Don Melillo, 84084 Fisciano (SA), ltaly. ® Department
Medicine Traditionelle, B.P. 1746, Bamako, Mali. ¢ Dipartimento di Scienze Botaniche, Universita di Palermo, Via Archirafi 20,
90123 Palermo, ltaly.

In the search for bioactive principles from African medicinal plants, we examined Vernonia colorata (Willd) Drake
(Asteraceae), a plant used in African folk medicine as a herbal remedy against dermatosis, fever, rheumatism,
and liver diseases (1, 2). Previous pharmacological and phytochemical studies of the extracts of the drug showed
the presence of antiparasitic and antibacterial sesquiterpene lactones (3, 4).

To evaluate the anti-inflammatory activity of V. colorata, a bioassay-oriented fractionation has been carried out.
The petroleum ether, CHCI3, CHCI3-MeOH, and MeOH extracts of V. colorata aerial parts were evaluated for their
ability to inhibit the carrageenin-induced oedema in rat paw (5). The highest activity was exerted by the chloro-
form-methanol extract. The bioactive chloroform-methanol extract was fractionated with chromatographic meth-
ods such as Sephadex LH-20, DCCC, HPLC to yield 5 fractions (V). The most active fractions were Il (4.0 mg/kg
po) and lll (3.2 mg/kg po), both inhibiting the oedema by 50.5 and 42.7% (3h), respectively. Fractions Il and lll
were further fractionated to give three new polyhydroxylated stigmastane-type having a 809, 14(15).steroid cyclic
system and two androstane-type steroids. The structural elucidation of all compounds was based on spectro-
scopic techniques, mainly through high resolution NMR (DQF-COSY, HSQC, HMBC, 1D-TOCSY, 1D-ROESY) exper-
iments. All the isolated compounds were tested for evaluating their anti-inflammatory activity: two polyhydroxy-
lated stigmastane steroids showed a good activity in comparison with indomethacin used as reference com-
pound.

References: 1. De Simone, F. et al. (2001) “Anti-HIV Aromatic Compounds from Higher Plants”. In: Bioactive Compounds from
Natural Sources, Isolation Characterization and biological properties, C. Tringali ed., Taylor & Francis, London , 305-35. 2.
Sanogo, R., et al. (1997) Phytochemistry,, 47: 73-8. 3. Igile, G. et al. (1995) J. Nat. Prod. 58: 1438-43. 4. Rabe, T,, et al.
(2002) J. of Ethnopharmacol. 80: 91-4. 5. Gasquet, M. et al. (1985) Eur. J. Med. Chem-Chim. Ther. 20: 111-15.
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A015

Bioassay-guided fractionation of extracts of basidiomycetes for inhibitory activity on collagenase and
elastase

B. Rennerta, G. Reznicek b and M.F. Melzig

a Institut fiir Pharmazie, Humboldt-Universitat zu Berlin, Goethestr. 54, D-13086 Berlin, Germany. b Institut fiir Pharmakognosie,
Universitat Wien, Pharmaziezentrum, Althanstr.14, A-1090 Wien, Austria.

In a previous study we reported the ability of dichloromethane extracts of basidiomycetes to inhibit the activity
of the metalloendopeptidase Clostridium histolyticum collagenase (EC 3.4.24.3) and the serine proteinase human
neutrophil elastase (EC 3.4.21.37) (1). The bioassay-guided fractionation led to the isolation of free fatty acids
(stearic acid, palmitic acid, linoleic acid).

We extracted the fruit bodies of Heterobasidion annosum (Fr.) Bref. and Lactarius deterrimus Grog. with
dichloromethane. The separation of the active fraction was performed by column chromatography on silica gel
for several times. The final separation and the identification of the free fatty acids was performed by GC-MS. For
the GC determination, the fatty acids were esterified to their methyl esters. The identification was carried out
comparing the retention times of reference substances and their mass spectra. The quantification of the fatty
acids was performed using an internal standard.

We characterized the pharmacological activity by enzyme assays. We estimated the activity of the collagenase
by degradation of resorufinlabeled casein fluorimetrically (2). The determination of the elastase activity was per-
formed by a spectrophotometrical method using a 4-nitroanilide peptide substrate (3).

The results of the quantification of the free fatty acids correlated with the results of the collagenase assay. The
results of the determination of the free fatty acids and the results of the elastase assay differed. Thus, we can
assume that there are additional elastase-active compounds in the extracts.

References: 1. Rennert B. and Melzig M.F. (2002) Phytother. Res. 16 (S1): S81-83. 2. Twining S.S. (1984) Anal. Biochem.
143: 30-34. 3. Melzig M.F., Loser B. et al. (1999) Pharmazie 54: 712.

AO16

Effects of propolis on hypoxanthine-xanthine oxidase-induced toxicity in cultivated endothelial cells
and on the inhibition of neutrophil elastase activity

G. Beyer and M. F. Melzig
Humboldt-University of Berlin, Institute of Pharmacy, Goethestr. 54, 10437 Berlin, Germany

Propolis is used by bees (Apis mellifera) as a glue to seal the hives and to protect the beehive against outside
invaders and enemies. It is collected from different plant sources and contains, depending on the region of col
lection, different polyphenolic compounds such as flavonoids, phenolic acids and its esters, fatty acids, diter-
penic acids and other compounds (1). Propolis is appreciated for its antibacterial, antifungal, anti-inflammatory
and immuno-stimulating activities.

We evaluated the free radical scavenger activity and the inhibition of neutrophil elastase activity of different
ethanolic and water extracts of propolis.

We tested the decline of endothelial cells (ECV-304 cell-line) after oxidant injury with hypoxanthine-xanthine oxi-
dase and determined protection provided by propolis and its constituents chrysin, caffeic acid and its phenethyl
fster. In these experiments the cells were incubated with both hypoxanthine-xanthine oxidase and test substance
or 1 h.

The 70% ethanolic extract of propolis demonstrated the strongest beneficial effect. It showed a 50% restitution
of cells at a concentration of 1.1 pg/ml. The scavenging efficiency of a purchased 85% ethanolic extract of
propolis was weaker (ECso = 2.8 pg/ml).

Both extracts showed a significant inhibition of human neutrophil elastase activity (ICso = 3.4 pg/ml and 2.4
pg/ml respectively).

The inhibition of neutrophil elastase activity and protection of endothelial cells against oxygen radicals contribute
to an antiinflammatory effect of propolis which was shown for both chronic and acute inflammations in rat adju-
vant arthritis (2).

References: 1. Velikova, M., Bankova, V. et. al. (2000) Z. Naturforsch. 55 ¢, 790- 793. 2. Park, E. H., Kahng, J. H. (1999)
Arch. Pharm. Res. 22, 554-558.
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AO17

Re-evaluation studies on Grindelia robusta Nutt.
B. Gehrmann and M. F. Melzig
Institute of Pharmacy, Humboldt University of Berlin, Goethestr. 54, D-13086 Berlin, Germany.

Grindelia robusta Nutt., gum weed, is native to Southwestern United States, Central America, and parts of South
America. The herb of Grindelia has been used in traditional medicine as an expectorant and sedative (1). The
Commission E monograph indicates catarrhs of the upper respiratory tract (2).

For extract preparation dried flowering tops and leaves of the herb were used applying solvents of different pola-
rity. The extracts were tested for their polyphenolic compounds by a rapid TLC method utilizing the horizontal
DESAGA H-chamber. The TLC conditions were optimized for the application to partly resinous grindelia herb
extracts in order to provide a fast and efficient separation. Regarding the fact that grindelia herb is included in
the German Homeopathic Pharmacopoeia (HAB) 2000, the homeopathic tincture of Grindelia herb additionally has
been investigated.

Extracts containing phenolic compounds such as flavonoids and carbonic acids (e. g. chlorogenic acid, caffeic
acid, vanillic acid, p-coumaric acid, ferulic acid) were further submitted to a neutrophil elastase assay an enzyme
belonging to the chymotrypsin family of serine proteinases (S1) with a pH optimum close to neutrality (3). The
extracts (1000 pg dried extract /500 pl) were tested on the enzymatic activity of neutrophil elastase showing a
remarkable inhibitory effect higher than 50% indicating an anti-inflammatory potential. The different extracts were
characterized by their inhibitory activity against human neutrophil elastase.

The results obtained offer a further step towards re-evaluation of herbal extracts from G. robusta Nutt., a tradi-
tional medicinal plant which has formerly been listed in both American and European pharmacopoeias.

Acknowledgements: Thanks are due to PD Dr. R. Schenk, Agricultural Faculty, Humboldt University of Berlin, for providing plant
material.

References: 1. Grieve, M. (1931, rev. ed. 1971,/1996) A Modern Herbal, Barnes and Noble Inc., New York. 2. Anon. (1991)
BAnz (Federal German Gazette) No. 11, ATC code: RO7AX. 3. Melzig, M. F. et al. (2001) Pharmazie 56, 12, 967-970.
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The different anti-inflammatory activities of polymeric sub-fractions from Symphytum asperum and
S. caucasicum might be related to differences in diferulate composition

C. Barthomeuf?, V. Barbakadze b and E. Kemertelidze b

a UMR-INSERM U-484, Laboratoire de Pharmacognosie et Biotechnologies, Faculté de Pharmacie Pl. H. Dunant, 63001
ClermontFd, France,  Institute of Pharmacochemistry, Georgian Academy of Sciences, 380059 Tbilissi Georgia.

It was demonstrated that a water-soluble high molecular weight (> 1000 KDa) polymeric sub-fraction isolated
from the roots of Symphytum asperum Lepech (Boraginaceae) (Sa-HWS) inhibits in a dose-dependent manner (i)
the generation of superoxide anion (ICso: 5 pg/ml) and (i) the degranulation of azurophil granules in PMA-acti-
vated peritoneal rat leukocytes (ICso: 41.7 pg/ml) and therefore, inhibits NADPH oxidase activation in primed
leukocytes suggesting anti-inflammatory activity (1). The present study demonstrated that Sc-HWS, a similar sub-
fraction isolated from the roots of S. caucasicum Bieb., (i) exhibits similar properties and (ii) despite a weaker
activity (ICsg for inhibition of superoxide generation: 13.7 pg/ml and ICsq for inhibition of azurophil degranulation:
more than 100 pg/ml), may participate, together with saponins, in the global activity of water-soluble extracts
from S. caucasicum roots, traditionally used as anti-inflammatory agents. HPLC and GC-MS analysis argue for the
presence of hydroxycinnamic acid derivatives in the two sub-fractions, at sufficient amounts to influence proces-
ses involving free radica-mediated injury. The stronger activity of Sa-HWS compared to Sc-HWS might be partly
related to a different qualitative and quantitative composition in diferulates.

Reference: 1. Barthomeuf, C.M. et al. (2001) J Agric Food Chem, 49, 3942-46
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Tetrahydroamentoflavone from Semecarpus anacardium and its effect on COX-1/C0OX-2 catalysed
prostaglandin biosynthesis.

C. Selvam, Sanjay M. Jachak and C.L. Kaul

Department of Natural Products, National Institute of Pharmaceutical Education & Research, Sector-67, SAS Nagar 160062,
Punjab, India.

Semecarpus anacardium L. (Anacardiaceae), nuts have been used in Ayurvedic medicine for the treatment of neu-
ritis, rheumatoid arthritis and helmintic infection (1,2). A chloroform extract of the nuts significantly reduced acute
carrageenan-induced paw oedema in rats and was active against the secondary lesions of adjuvant-arthritis (3). The
antiarhritic activity of S. anacardium extract was also studied through the stabilizing action of the extract on lyso-
somal membranes (4). The above ethnomedicinal background of S. anacardium nuts, for the treatment of arthritis,
prompted us to undertake this study. Our main objectives are i) to screen various extracts of S. anacardium for
COX-1,/C0OX-2 inhibitory activity ii) to isolate the active compounds using bioassay directed fractionation.

The powdered seeds (1.0 Kg) were extracted with n-hexane, chloroform, ethyl acetate (EtOAc) and methanol
(MeOH), using Soxhlet apparatus. The EtOAc and MeOH extracts were tested in COX-1/COX-2 catalysed
prostaglandin biosynthesis in vitro assay. EtOAc and MeOH extracts exhibited 49.2 and 29.8% inhibition respec-
tively. Bioassay directed fractionation of EtOAc extract (14.9 g), resulted in the isolation of active compound,
4’4" 5,5",7,7"-hexahydroxy-3",8-biflavanone (tetrahydroamentoflavone, 2.0 g). The structure of the compound
is elucidated with the help of UV, IR, 1H- and 13C-NMR and Mass spectroscopy. Tetrahydroamentoflavone (THA)
exhibited good inhibitory activity towards COX-1 (ICso = 386 pM) whereas it showed only slight inhibitory activity
of 17% in the COX-2 assay. An ICsq value of THA in the COX-2 assay could not be determined because of the pre-
cipitation of the test compound in higher concentrations in the assay solution. The results show that THA is more
selective towards COX-1 than COX-2. Apart from THA, other constituents present in EtOAc extract could be
responsible for anti-inflammatory activity. Further studies are required to characterize other compounds respon-
sible for activity.

References: 1. The Wealth of India, Raw Materials (1999), CSIR, New Delhi, Volume: IX, 271-273. 2. Nadkarni, K.M. (1976)
Indian Materia Medica, Popular Prakashan, Bombay, 1119. 3. Saraf, M.N., Patwardhan, B.K. (1989) J. Ethnopharmacol. 25: 159-
164. 4. Vijayalakshmi, T., Sachdanandam, P. (1997) J. Ethnopharmacol. 58: 1-8.
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Synthesis and antiallergic effect of ardisiaquinone A, a potent 5-lipoxygenase inhibitor
Y. Fukuyama, N. Fukuishi, K. Miyazaki and M. Akagi
Faculty of Pharmaceutical Sciences, Tokushima Bunri University, Tokushima 770-8514, Japan.

Arachidonic acid metabolism has been suggested to contribute to the pathogenesis of various types of inflam-
mation. In the arachidonic acid cascade, 5-lipoxygenase is an important enzyme catalyzing the oxygenation of
arachidonic acid specially at C-5, the initial step in the biosynthesis of the slow-reacting substances of anaphy-
laxis, which are known to be leukotrienes C4, D4 and E4. A group of leukotrienes is regarded as one of the chem-
ical mediators of bronchial asthma. Ardisiaquinone A (1), isolated from Ardisia sieboldii Mig. (Myrsinaceae), was
found to inhibit specifically 5lipoxygenase. Thus the antiallergic evaluation of 1 prompted us to develop effective
synthesis of dimeric benzoquinone. A cross-coupling reaction between 3 and 4 derived from the common inter-
mediate 2 led to the synthesis of 1 in 33% overall yield. With a large quantity of 1 in hand, the antiallergic effects
of 1 were examined. Pre-treatment with 1 (0.1-10 pM) significantly inhibited compound 48/80-induced production
of cysteinyl-leukotrienes (LTC4, LTD4 and LTE4) in rat peritoneal mast cells, but not histamine release at ICs5p 5.56
UM. Pre-administration with 1 (0.1-1 mg/kg, s.c.) dose-dependently inhibited rat homologous passive cutaneous
anaphylaxis (PCA). Compound 1 (1-5 mg/kg, s.c.) dose-dependently prevented the allergen-induced increase of
tracheal pressure in ovalbumin-sensitized guinea pigs, especially during the late phase. These results show that
a blipoxygenase inhibitor, ardisiaquinone A, partially attenuates the allergen-induced increases of vascular per-
meability and tracheal pressure via the inhibition of cyc-LTs produced in mast cells.
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Inhibition of enzymatic and cellular superoxide anion generation by polygalloylglucose esters.

S.B.A. Halkes a, A.J.J. Van den Berg a, K.H.A. Smolders 2, M.J. Hoekstra®, J.S. Du Pontb and R.W. Kreis b

a Department of Medicinal Chemistry, Faculty of Pharmaceutical Sciences, Utrecht University, PO Box 80082, 3508 TB Utrecht,
The Netherlands; E-mail: S.B.A.Halkes@pharm.uu.nl. b Burns Research Institute, Red Cross Hospital, Vondellaan 13, 1942 LE
Beverwijk, The Netherlands.

The use of tannic acid in the treatment of burns has a long and successful history (1). In the early nineties, pre-
liminary experimental and clinical studies confirmed these positive reports from the past and indicated that high-
ly purified tannic acid (HPTA) might be of interest as a valuable additional therapeutic regimen to improve long-
term wound-healing characteristics after thermal injury (2,3). As a first step in the process of elucidating its me-
chanism of action, we studied the effects of HPTA and its constituting polygalloylglucose esters on superoxide
anion (O2) generation since this radical, in addition to other reactive oxygen species, is associated with the
tissue damage seen in burn patients (4). HPTA was found to be a potent inhibitor of the two major O, -genera-
ting systems in the burn wound, the enzyme xanthine oxidase and stimulated polymorphonuclear leukocytes. With
respect to the inhibition of xanthine oxidase, penta- to nonagalloylglucose showed an activity similar to HPTA,
whereas tetragalloylglucose was significantly less active. Towards the cellular O>- generation, a clear distinction
could be made between the effects of polygalloylglucose esters with 4-6 and 7-9 galloyl moieties. The latter com-
pounds were not only significantly more active, but also a difference in the mode of action was observed. Thus,
for hepta- to nonagalloylglucose inhibition of the O~ generation by polymorphonuclear leukocytes appeared to be
receptor-mediated. In contrast, the inhibitory effects of tetra- to hexagalloylglucose were entirely related to the
radical scavenging activity of these compounds. Monomeric gallic acid was not able to inhibit enzymatic and cel
lular O2- generation.

Acknowledgement: The work described here is financially supported by Stichting Achmea Slachtoffer en Samenleving, Zeist, The
Netherlands.

References: 1. Halkes S.B.A. et al. (2001) Wounds 13(4): 144-158. 2. Hoekstra M.J. et al. (1992) Pre-clinical investigation
report, no: 92871008, BRI, Beverwijk, The Netherlands. 3. Kreis R.W., Vioemans A.F.P.M. (1992) Clinical pilot trial report, BRI,
Beverwijk, The Netherlands. 4. Latha B. and Babu M. (2001) Burns 27: 309-317.
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Effects of the pharmaceutical dosage form on the biological activity and stability of tannic acid
S.B.A. Halkes 2, A.J.J. Van den Berg 2, M.J. Hoekstra®, J.S. Du Pontb and R.W. Kreis b

a Department of Medicinal Chemistry, Faculty of Pharmaceutical Sciences, Utrecht University, PO Box 80082, 3508 TB Utrecht,
The Netherlands; E-mail: S.B.A.Halkes@pharm.uu.nl. b Burns Research Institute, Red Cross Hospital, Vondellaan 13, 1942 LE
Beverwijk, The Netherlands.

Tannic acid (TA) has in the past been succesfully used for the treatment of burns, in particular in the period
between 1920 and 1940 just before the introduction of penicillin (1). Due to alleged hepatotoxic effects it
became obsolete in subsequent years (1). In the early nineties however, TA treatment has again regained inte-
rest for its potential beneficial effects on wound healing. It was shown that TA reduced inflammation and positively
influenced granulation tissue formation, re-epithelialization, and scar-tissue formation (2,3). Prior to further ani-
mal experiments and clinical trials, we studied the influence of the pharmaceutical dosage form on the biological
activity and stability of TA. For this purpose, 0.5 and 5.0% (w/w) TA preparations on basis of different ointment
and cream formulations were compared with aqueous TA solutions of equal strength. The protein-binding capa-
city and antioxidant activity were chosen as important determinants to predict the in vivo efficacy of these for-
mulations. Protein binding was measured as the ability to cross-link collagen (4). Cross-linking was found to be
strongly dependent on the water content of the formulations, being most pronounced in the aqueous reference
solutions and hydrogel. Although less distinct, a similar tendency was observed with regard to the antioxidant
activity, assessed as the decolorization of the 2,2-diphenyl-1-picrylhydrazyl free radical (5). The stability of the
formulations was determined by HPLC analysis of the free gallic acid content (6) after three and six months. In
contrast to the results of the biological tests, the stability of TA proved to be significantly better in the apolar oint-
ments.

Acknowledgements: This study is financially supported by Stichting Achmea Slachtoffer en Samenleving, Zeist, The Netherlands.
We thank Drs. F.M.M.M. Leboux-Mullenders and Dr. W.J.M. Underberg for their helpful suggestions in the preparation and analy-
sis of the ointments and creams.

References: 1. Halkes S.B.A. et al. (2001) Wounds 13(4): 144-158. 2. Hoekstra M.J. et al. (1992) Pre-linical investigation
report, no: 92871008, BRI, Beverwijk, The Netherlands. 3. Kreis R.W., Vioemans A.F.P.M. (1992) Clinical pilot trial report, BRI,
Beverwijk, The Netherlands. 4. Heijmen F.H. et al. (1997) Biomaterials 18: 749-754. 5. Blois M.S. (1958) Nature 181(4617):
1199-1200. 6. Delahaye P., Verzele M. (1983) J. Chromatogr. 265: 363-367.
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In vivo anti-inflammatory activity of Isatis tinctoria extracts and tryptanthrin
M.C. Recio @, M. Hamburger  and J.L. Rios 2

a Department of Pharmacology, Faculty of Pharmacy, University of Valencia, Av. Vicent Andrés Estellés s/n, E-46100 Burjassot,
Spain. P Institute of Pharmacy, University of Jena, Semmelweisstrasse 10, D-07743 Jena, Germany.

Isatis tinctoria L. (Brassicaceae) is an old European and Chinese dye plant and medicinal herb which has been
used for centuries in various inflammatory ailments. A broad in vitro pharmacological screening against 20 cli-
nically relevant targets confirmed a promising anti-inflammatory profile of a dichloromethane (DCM) leaf extract.
Tryptanthrin was subsequently identified as the extract’s cyclooxygenase-2 inhibitory principle (1). The compound
strongly inhibited COX-2 and 5-LOX catalyzed eicosanoid synthesis in various cellular models and in isolated
enzymes (2).

In vivo activities of a DCM extract, a supercritical CO2 (SFE) extract and tryptanthrin were assessed in the TPA-
induced mouse ear oedema and in carragenan-induced mouse paw oedema as models for acute inflammation.
Statistical signification was analyzed by Dunnett's t-test. Topical administration of extracts (0.5 mg/ear) inhibited
significantly the ear oedema (32 % for SFE extract, 62 % for DCM extract). Oral administration (100 mg/kg for
SFE extract, 125 mg/kg for DCM extract) inhibited the ear oedema by 37 % and 33 %, respectively, whereas
effects of indomethacin (10 mg/kg) and tryptanthrin (70 mg/kg) were not significant in this application route.

In the mouse paw oedema, the extracts showed dose dependent inhibition which was strongest between 1 and
3 h after administration. The EDso's were 78 mg/kg (SFE extract) and 165 mg/kg (DCM extract). Indomethacin
(10 mg/kg) showed maximal inhibition (65 %) after 3 h. No clear dose-effect relationship was found for tryptan-
thrin at doses up to 70 mg/kg. The weak activity of the purified compound may be due to its poor solubility,
resulting in low cutaneous penetration and oral bioavailability. Additionally, the extracts appear to contain addi-
tional active principles. Their anti-inflammatory properties may hence be the sum of the multiple pharmacologi-
cal activities discovered in the initial pharmacological profiling.

References: 1. Danz, H., et al. (2001), Planta Med. 67: 411-416. 2. Danz, H., et al. (2002), submitted.

A024

Synthesis of d-tryptanthrin as an internal standard for quantitative LC — MS analysis
C. Oberthiir , B. Hoffmann and M. Hamburger
Institute of Pharmacy, University of Jena, SemmelweisstraBe 10, D-07743 Jena, Germany.

The indolo[2,1-b]-quinazoline alkaloid tryptanthrin (1) was recently identified as the COX-2 inhibitory principle in
the ancient dye and medicinal plant Isatis tinctoria L. (Brassicaceae) (1). In cell based assays as well as with the
isolated cyclooxygenases-1 and -2, 1 showed potent and highly selective inhibition of the COX-2 isoenzyme and
a strong inhibition of LTB4 release from human granulocytes. A quantitative ESI LC-MS assay for tryptanthrin in
plant material and extracts hase been recently published (2). The use of an external calibration, however, requires
frequent calibration of the MS detector. Anticipating future needs for tryptanthrin analysis in biological samples,
the use of an internal standard was required.

In MS, isotope-labelled standards, i.e. dtryptanthrin, are the preferred choice. Initial attempts to prepare d-
tryptanthrin by deuterium exchange in 1 (d-TFA or D3PO4 x BF3, 6d, 80°C)
were not successful. The compound was finally prepared in three steps
starting from ds—aniline via d-isonitrosoacetanilide and d-satin. The overall
yield was 8,7%. The reaction of ds-isonitrosoacetanilide to ds-isatin proved
to be critical with respect to hydrogen exchange, but its extent was mini-
mized by the use of deuterated solvents. The isotope purity of the final prod-
uct was determined by ESIMS (ds-tryptanthrin 77,5%; d7-tryptanthrin
20,7%, de-tryptanthrin 1,8%, [M+H]+ ions). Possible positions for back
exchange in d-ryptanthrin are at C-2, C-4, C-8 and C-10, as determined by
residual signals in the 1H — NMR spectra (3).

References: 1. Danz, H. et al. (2001) Plant. Med. 67: 411-416. 2. Danz, H., et al. (2002) Plant Med. 68: 152-157. 3. Oberthiir,
C., et al. (2002) Pharmazie, in press.
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Constituents in evening primrose oil with radical scavenging, cyclooxygenase and neutrophil elastase
inhibitory activity

M. Hamburger 2, U.Riese 2, H. Graf 2, M.F. Melzig®, S. Ciesielski b, D. Baumann 2, K. Dittmann @ and C. Wegner @
a|nstitute of Pharmacy, University of Jena, Semmelweisstrasse 10, D-07743 Jena, Germany. b Institute of Pharmacy, Humboldt-
University Berlin, Goethestrasse 54, D-13086 Berlin, Germany.

Evening primrose oil (EPO) is widely used as a dietary supplement. EPO reportedly has beneficial effects in rheu-
matic and arthritic conditions, atopic dermatitis, psoriasis and various other ailments (1), but the present clinical
evidence for most uses need to be substantiated by further rigorous trials (2). Our interest in bioactive plant cons-
tituents in medicinal plants and herbal supplements led us to investigate the non-triglyceride fraction of EPO.
Analysis of cold pressed, non-raffinated EPO, surprisingly revealed the presence of lipophilic radical scavengers.
A highly enriched fraction of these compounds could be obtained from the oil by extraction with aqueous ethanol
and subsequent liquid-liquid partioning with petroleum. LC-DAD-MS analysis showed that the fraction contained
three aromatic compounds (1-3) with identical UV and ESIHMS spectra. The compounds were isolated by RP-HPLC
and their structure established by chemical and spectroscopic means as the 3-O-trans-caffeoyl derivatives of
betulinic, morolic and oleanolic acid, respectively. The morolic acid derivative was a new compound. The radical
scavenging activity of the three esters, assessed in a microtitre-based assay with the stable DPPH radical, was
comparable to that of ascorbic acid (ICsq’s 52 - 64 uM, and 94 pM, respectively). Compounds 1-3 also strong-
ly inhibited human leucocytic elastase (ICso 0.32 pM), and eicosanoid synthesis catalyzed by cyclooxygenase-1
(IC50 0.12 pM), and -2 (ICsp 0.4 - 2.5 uM) in vitro. The ICsq values for the positive control diclofenac were 0.05
UM (COX-1) and 0.013 pM (COX-2). In contrast to cold pressed EPO, commercial samples of evening primrose
oils contained only traces of these lipophilic antioxidants.

References: 1. Mahady, G.B.; Fong, H.H.S.; Farnsworth, N.R. (2001) Botanical Dietary Supplements: Quality, Safety and
Efficacy; Swets and Zeitlinger, Lisse, Netherlands. 2. Kleijnen J. (1994) Br. Med. J. 309: 824 - 825.

A026

Antiinflammatory flavonoids from the leaves of Salix gracilistyla Miq.

J. H. Seo?, H. W. Changb, K. H. Bae ¢, H. P. Kimd, S. S. Kang e and K. H. Son?@

a Department of Food and Nutrition, Andong National University, Andong, 760-749, Korea. P College of Pharmacy, Yeungnam
University, Kyongsan, 712-749, Korea. ¢ College of Pharmacy, Chungnam National University, Taejon, 305-764, Korea. 4 College
of Pharmacy, Kangwon National University, Chunchon, 200-749, Korea. € Natural Products Research Institute, Seoul National
University, Seoul 110-460, Korea.

The aerial parts of Salix gracilistyla (Salicaceae) has been used as an analgesic and fever remedy in Korean folk
medicine. Several phenolic compounds were reported on Salix spp. However, there are no intensive chemical and
biological works on the constituents of S. gracilistyla. This research was conducted to isolate the major compo-
nents from the leaves of S. gracilistyla and to evaluate their antiinflammatory activities in vitro. Six flavonoid deri-
vatives were isolated by repeated chromatographic isolation of EtOAc soluble fraction. Their structures were elu-
cidated as luteolin (1), luteolin 7-O-B-D-glucoside (2), apigenin 7-0-p-D-glucoside (3), chrysoeriol 7-0--D-glucoside
(4), 6"-p-coumaroylapigenin 7-O-p-D-glucoside (5) and 4"-p-coumaroylapigenin 7-O-g-D-glucoside (6) by the analy-
sis of spectroscopic evidences. To examine the effects of these compounds on the arachidonic acid cascade
related enzymes, we used several in vitro assay systems. As results, two acylated flavonoids, 5 and 6, inhibited
5-lipoxygenase (5-L0) dependent LTC4 production by BMMC in the presence of c-Kit ligand, IL-10 and LPS (ICsq
= 7.4 pg/ml and 1.8 pg/ml). Furthermore, compound 6, a new compound, inhibited cyclooxygenase-2 (COX-2)
dependent delayed PGD2 production (ICso = 11.4 pg/ml).

Acknowledgement: This research was supported by a grant (PF002104-04) from Plant Diversity Research Center of 21st
Centrury Frontier Reseach Program funded by Ministry of Science and Technology of Korean government.
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Anti-inflammatory effect of Aegle marmelos, an Indian medicinal plant

V. Arula, S. Miyazaki@ and R. Dhananjayan b

a Department of Safety Research, National Institute of Animal Health, Tsukuba, Ibaraki 305 0856, Japan. b Dept. of
Pharmacology and Environmental Toxicology, University of Madras, Taramani, Chennai 600 113, India.

Aegle marmelos Corr. (Rutaceae) is growing in India and it is called as Bael tree (1). Its leaves are venerated and
given prominent place in several indigenous systems of medicine (2). It is traditionally claimed to be beneficial
for fever, inflammation, diarrhoea and heart ailments (3). In our earlier studies, we have reported its role in
amphibian hearts (4). In the present study, an attempt has been made to investigate the anti-inflammatory acti-
vity of the total aqueous extract of the leaves of A. marmelos in paw oedema (acute) and cotton pellet granuloma
(sub-acute) methods in Sprague-Dawley rats. The total aqueous extract (TA) was obtained from the shade dried
leaves (4 kg) of A. marmelos and used for this study. The acute and sub-acute anti-inflammatory studies were
carried out by the method previously described (5,6). In acute model, both phenylbutazone (PB) (50 mg/kg i.p.)
and TA (100 and 50 mg/kg i.p.) produced a significant reduction (79.04% and 54.84%, respectively) in the vol-
ume of paw oedema in rats. In sub-acute model, similar to PB, TA treatment also reduced granuloma tissue for-
mation significantly (67.70% and 40.86%, respectively) compared to control animals. Thus, the results of the
present study confirmed the traditional claim suggested for A. marmelos contained anti-inflammatory activity.

Acknowledgements: The author V. Arul thanks the Science and Technology Agency, Government of Japan for the award of STA
Post-Doctoral Fellowship.

References: 1. Nadkarni, A. K. (1986) Dr. K. M. Nadkarni's Indian Materia Medica 1:120-25. 2. Kirtikar, K. R. and Basu, B. D.
(1935) Indian Medicinal Plants 499-502. 3. Dymock, W. C. J. et al. (1890) Pharmacographica Indica, 1:277-79. 4. Arul, V. et
al. (2000) 6th IWC for Biomedical Sciences, Pharmacology 133. 5. Winter, C. A., Porter C. A. (1957) J. Am. Pharm. Assoc. Sci.
46: 515-19. 6. Sheth, U. K. et al. (1972) Selected topics in experimental Pharmacology 164-65.
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Prenylated flavones are inhibitors of NO production by J774 and ROS by human PMNs

E. Cerqueira 2, H. Cidade @, H.C. Quarles van Ufford®, C. Beukelman b, A. Kijjoa a¢ and M.S.J. Nascimento 2

a Centro de Estudos de Quimica Orgénica, Fitoquimica e Farmacologia da Universidade do Porto, Faculdade de Farmacia, R.
Anibal Cunha, 164, 4050-047 Porto, Portugal.  Biogenic Medicinal Chemistry, Faculty of Pharmaceutical Sciences, University
of Utrecht, P.O. Box 80082, 3508 TB Utrecht, The Netherlands. ¢ Instituto de Ciéncias Biomédicas Abel Salazar, Lg. Prof. Abel
Salazar, 4099-003 Porto, Portugal.

Prenylated flavones have shown to be a source of interesting biological activities including anti-inflammatory. In
this study the effect of eight prenylated flavones, artelascarpin (1), artelasticin (2), artelastin (3), artelas-
tochromene (4), artelastofuran (5), artocarpesin (6), carpelastofuran (7), cyclocummunin (8), previously isolated
from Artocarpus elasticus by our group (1,2,3), was evaluated on the production of nitric oxide (NO) by J774
mouse macrophages and reactive oxygen species (ROS) by human polymorphonuclear neutrophils (PMNs). All
the compounds, except 1 and 8, inhibited dose-dependently the production of NO by LPS/IFN-y activated J774
cell line (quantified by Griess assay). While compounds 4, 5, 6, 7 exhibited moderate suppressor effects (15 pM
< ICs0 < 40 pM), 2 and 3 were potent NO inhibitors (ICso = 3.9 uM and 1.8 pM, respectively). Neither NO-sca-
venger activity nor macrophage toxicity (evaluated by MTT-assay) was detected. Given the strong activity of com-
pound 3 further studies revealed that it acted inhibiting the induction of NO-synthase and not the activity of this
enzyme.

Compound 3 also showed to be an inhibitor of ROS production by human PMNs. When luminol or lucigenin was
used as enhancing probes and opsonised zymosan as stimulus, a moderate inhibition of chemiluminescence was
detected (ICso = 44.1 pM and 31.5 pM, respectively). On the contrary, when phorbol myristate acetate was used
as stimulus, a weak inhibition of luminol chemiluminescence was detected (ICsp = 101.7 pM) but a strong inhibi-
tion was observed when the probe lucigenin was used (ICso = 2.0 uM). These results indicated a superoxide-scav-
enging activity of compound 3. Studies on the hypoxanthine/xanthine oxidase system have confirmed the scaw-
enging activity of this flavone.

Acknowledgements: FCT, POCTI-QCA Ill and FEDER. FCT (PRAXIS XXI/BD/21801/99), Fatima Cerqueira.

References: 1. Kijjoa, A. et al. (1996) Phytochemistry 43: 691-694. 2. Kijjoa, A. et al. (1998) Phytochemistry 47: 875-878.
3. Cidade, H. et al. (2001) Planta Med. 67: 867-870.
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A029

Anti-inflammatory natural products with inhibitory activity against the transcription factor NF-xB
Paul Bremner 2, Sharon Tang 2, Kirstin Scherlach 4, Diego Rivera and Michael Heinrich 2*

a Centre for Pharmacognosy and Phyotherapy, School of Pharmacy, 29-39 Brunswick Square, London, WCIN 1AX, UK. *corre-
sponding author email: phyto@ams1.ulsop.ac.uk. P Departamento de Biologia Vegetal, Facultad de Biologia, Universidad de
Murcia, 30100 Murcia, Spain.

NF-«B (nuclear factor-kappa B) is a ubiquitous transcription factor found in mammalian cells and plays a pivotal
role in the induction pathways of inflammatory stimuli (e.g. TNF-a. and IL-1). The identification of small molecule
inhibitors of this pathway is currently under investigation by a team of eight international laboratories funded by
the EU (1). The approach is to screen ethnobotanically used plants in inflammation and identify active extracts
by employing a series of targeted-molecular based assays. A total of 129 plant species and 533 extracts have
been screened thus far. Among these extracts, 5 have shown potent NF-xB inhibitory activity and a further 64
are of interest.

Two plants that yielded extracts with inhibitory activity were Ochna macrocalyx and Helichrysum stoechas. Assays
included HelLa cells incorporating the luciferase firefly gene (controlled by the IL-6 promoter), EMSA (elec-
trophoretic mobility shift assay). Ochna macrocalyx Oliv. (Ochnaceae) is a medicinal tree used by the Washambaa,
indigenous people inhabiting the Western Usambara mountains in Tanzania. An ethyl acetate fraction (200 pg/ml)
showed good inhibitory activity in EMSA. Three compounds were isolated from the active ethyl acetate extract
and characterised but none showed inhibitory activity (50 pg/ml) in the luciferase firefly assay. A second exam-
ple, Helichrysum stoechas (L.) Moench. (Compositae), was collected from Southern Spain and again an ethyl
acetate extract displayed potent inhibitory activity in the luciferase firefly assay. In this case an acetophenone
was isolated following bioassay-guided fractionation and was found to be an active inhibitor of NF«B in the
luciferase assay. Recently, this compound has also been shown to have effective anti-inflammatory activity using
an in vivo model (2).

Acknowledgements: We are thankful to the EU for their funding through their ‘cell-factory’ program. Mr Cory Beckwith and Dr.
Luce Jacovella for excellent technical and administrative support, respectively. Finally the University CRF for an equipment grant
is gratefully acknowledged.

References: 1. Bremner, P. and Heinrich, M (2002) J. Pharmacy and Pharmacology 54: 453-472. 2. Sala, A. et al. (2001) J.
Nat. Prod. 64: 1360-1362.

A030

Inhibitory effect of Eucaliptus globulus Labill. and Thymus vulgaris L. on nitric oxide production

E. Vigo, A. Cepeda, O. Gualillo and R. Pérez-Fernandez
Department of Physiology. School of Medicine. University of Santiago de Compostela. 15782 Santiago de Compostela, Spain.

The physiological actions of nitric oxide (NO) are mediated by small NO concentrations acting as a labile intra-
cellular messenger molecule. However, when NO is synthesized in high amounts by inflammatory cells, it pos-
sesses cytotoxic properties and be involved in the pathogenesis of acute and chronic inflammatory conditions.
Thus, inhibition of NO accumulation induced by inflammatory stimuli could be a good therapeutic strategy to use
in inflammatory diseases.

In this work, in order to determinate the anti-inflammatory properties of the Eucaliptus globulus Labill. (E.g.) and
Thymus vulgaris L. (T.v.) extracts (obtained in powder form and dissolved in water), the J774A.1 murine
macrophage cell line was treated with these extracts at different doses and then evaluated cell vitality, NO pro-
duction and scavenging activity.

J774A.1 cell line is maintened continuously in DMEM plus 10% FBS at 37°C under 5% CO, humidified air. Cells
were incubated 5 h with E.g. and T.v. extracts at diverse doses (8.5, 16.8 and 50.4 pg) and then administered
LPS (lipopolysaccharide, 1ug/ml) plus Interferon-y (IFN+y, 15 ng/ml) for 24 h. Nitrite (NO) concentrations were
measured according to the Griess reaction. Cell viability was assessed by the MTT reduction method, and the
scavenging effect was carried out using PAPA NONOATE as NO donor.

Both, E.g. and T.v. extracts induced a significant dose-dependent inhibition of NO (p<0.001 vs. LPS+IFN+ trea-
ted cells). Cell vitality in plant-extracts treated cells did not show significant differences versus non-treated cells.
The scavenging effect of E.g. and T.v. extracts was observed at 16.8 and 50.4 pg of concentration (p<0.01 vs.
control group).

Our results suggest that E.g. and T.v. extracts poduce inhibition of nitric oxide production by the scavenging
effect, although we can not discard an effect on iINOS gene transcription.

Acknowledgements: This work was supported by a Bioserum Laboratorios, S.L. research grant (2000/CE535).

50th Annual Congress of the Society for Medicinal Plant Research POSTERS A






98

Fuente: www fitoterapia.net

Revista de Fitoterapia 2002; 2 (S1)

AO31

Effect of a new iridoid, patridoid I, isolated from Patrinia saniculaefolia, on the arachidonic acid cas-
cade related enzymes

H. Junga, R.B. Anb, K.H. Bae?, K.H. Son¢, H. P. Kimd, S. S. Kang ¢ and H. W. Chang @

a College of Pharmacy, Yeungnam University, Kyongsan, 712-749, Korea. b College of Pharmacy, Chungnam National University.
¢ Department of Food and Nutrition, Andong National University, Andong, 760-749, Korea. d College of Pharmacy, Kangwon,
Korea € Natural Products Research Institute, Seoul National University, Seoul, 110-460, Korea.

Patrinia scabiosaefolia Hemsly (Valerianaceae) is an endemic in Korea and the root of genus Patrinia has been
used in Korean traditional medicine for the treatment of various diseases including inflammation and edema,
appendicitis and abscesses. For an attempt to develop of anti-inflammatory compounds from from P. saniculae -
folia, we isolated a new type of cyclooxygenase-2 (COX-2) and 5-lipoxygenase (5-LO) dual inhibitor, patridoid I.
From the MeOH extract of P. saniculaefolia, bioassay guided fractionation by chromatographic separation of the
extract led to the isolation of patridoid |. Bone marrow derived mast cells (BMMC) were obtained from the Balb/cj
mice which were cultured for up to 4 weeks in the presence of 50% WEHI-3 cells conditioned medium. To exam-
ine the effects of patrioid | on the arachidonic acid cascade related enzymes, we used several in vitro assay sys-
tems. As results, patridoid | did not inhibit secretory type lIA and cytosolic phospholipase Az activity. Interestingly,
this compound inhibited both COX-2 dependent delayed PGD2 production (IC50=40 uM) and 5-LO dependent LTC4
production by BMMC in the presence of c-Kit ligand, IL-10 and LPS (IC50=40 uM). But, this compound did not
affect platelet activating factor (PAF) acetyltransferase activity. When patrioid | (1R,3R,5R,7R) changed to its iso-

1203,

mer patrioid Il (1R,3S,5R,7R), patridoid Il inhibited neither COX-2 nor 5-LO activity. Our results suggest that patri-

doid | could become a leading compound for developing a novel type of anti-inflammatory, anti-asthmatic drugs
that target COX-2 as well as 5-LO.

Acknowledgement: This research was supported by a grant (PF002104-01) from Plant Diversity Research Center of 21st
Century Frontier Research Program funded by Ministry of Science and Technology of Korean government.

A032

Antiulcerogenic effect of Rumex patientia L.

L.O. Demirezer 2, H. Siileyman® and A. Kuruiizim-Uz 2

a Hacettepe University Faculty of Pharmacy Dept. of Pharmacognosy, 06100 Ankara, Turkey. b Atatiirk University Faculty of
Medicine Dept. of Pharmacology, Erzurum, Turkey.

The genus Rumex (Polygonaceae) is represented by 25 species in the flora of Turkey (1). Rumex patientia L. has
been investigated both from a phytochemical (2-4) and biological viewpoint; extracts have been screened for anti-
inflammatory (5-6) analgesic, antipyretic (7) and gastroprotective (8) activities.

Formation of free radicals play roles on ethanol induced GIS damages (9). COX-2 selective inhibitors possessed
antioxidant effect (10). In our previous study, we confirmed antioxidant effect of Rumex patientia (11)

The aim of this study was to investigate the effect of D-1 (aqueous extract of Rumex patientia), on indomethacin
and ethanol induced ulcer models in rats in comparison with synthetic compounds, nimesulide, rofecoxib and
celecoxib which were selective inhibitors of COX-2 (cyclooxygenase).

Adult male wistar albino rats, weighing between 185-200 g were used.

In indomethacin induced ulcers, the ulcer area of D-1 administered rats is 3 mm?2 smaller than control group. The
effect of D-1 and COX-2 selective inhibitors were ranged as follows: nimesulide (100 mg/kg) > rofecoxib (25
mg/kg) > D-1 (150 mg/kg) > celecoxib (100 mg/kg).

D-1 and COX-2 selective inhibitors are effective as well as famotidine on ethanol induced ulcers. The ulcer area
of D-1 is 84.7 mm2 smaller than control group. The efficacy of the drugs are nimesulide (100 mg/kg) > rofe-
coxib (25 mg/kg) > famotidine (40 mg/kg) > D-1 (150 mg/kg) > celecoxib (100 mg/kg), respectively.

References: 1. Davis P.H., (1967) Flora of Turkey and East Aegean Islands Vol. 2. 2. Demirezer, L.O., et al., (2001),
Phytochemistry 56 (4): 399, 3. Demirezer, L. O., et al., (2001), Phytochem., 58: 1213. 4. Kuruiiziim, A., et al., (2001), J. Nat.
Prod. 64 (5): 688. 5. Siileyman, H., et al., (1999) J. Ethnopharmacol. 65: 141. 6. Silleyman, H., et al., (2001) Pharmazie, 56:
92. 7. Siileyman, H., et al., (2001), 56 (10) 15 8. 8. Siileyman, H., et al., (2002), Pharmazie 57 (3): 204. 9. Smith et al. (1996)
Dig. Dis. Sci., 41: 1157. 10. Kotsinos et al., (1999), Biochem. and Biophys. Res. 254: 651. 11. Cetinkaya, O., et al., (in press).
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In vivo investigation of the anti-inflammatory activity of proanthocyanidins from Ribes nigrum leaves
N. Garbackia, M. Tits?, L. Angenot? and J. Damas 2

a Laboratoire de Physiologie humaine, Institut Léon Frédéricq, Université de Liege, Place Delcour 17, B-4020 Liége, Belgium.
b | aboratoire de Pharmacognosie, Institut de Pharmacie, Université de Liége, CHU Tour 4, avenue de 'Hopital 1, B-4000 Sart
Tilman, Belgium.

Ribes nigrum (Grossulariaceae) leaves are used in European traditional medicine for treating disorders of inflam-
matory nature. Previous experiments (1, 2) have shown that the most active fractions contained proanthocyani-
dins (PAC).

The mechanism of action of the PAC was evaluated on two rat models: the oedemas induced by different irritants
in paw and the pleurisy model induced by carrageenan. Leaves were extracted with acetone (70% v/v in water).
Isolation of an enriched PAC fraction in the resulting extract was carried out by MPLC on RP8 with water-acetone
(9:1).

Oedemas in the rat paw: carrageenan, zymosan, concanavalin-A, nystatin and histamin were injected in rat paws.
PAC solutions (10 and 30 mg/kg, i.p.), indomethacin (10 mg/kg, i.p.), mepyramine maleate (2 mg/kg, i.p.) or
saline solution were tested. The PAC fraction (30 mg/kg) showed the highest inhibitory activity on carrageenan
(55+7%) and on concanavalin-A (66+2%) induced oedemas versus respectively 57+9% and 21+5 % with
indomethacin.

Rat pleurisy induced by carrageenan: PAC solutions (30 mg/kg, i.p.), indomethacin, nimesulid (10 mg/kg, i.p.)
or saline solution were tested. The exsudate and the lungs were collected from the thoracic cavities for assess-
ment of exsudate volume, leukocyte accumulation and histological modification of the tissues. Exsudate volume
was reduced by 51+5 % with PAC fraction and respectively by 87+9 % and 716 % with indomethacin and nime-
sulid. However, the amount of leukocyte found in the exsudate (in million/ml) was lower with PAC fraction (25)
than with reference drugs (28 and 35, respectively). Histological sections examination of lungs and cytokines
assays in exsudate are currently underway.

These results indicate that PAC are potential anti-inflammatory agents, working partially by reducing the leuko-
cyte extravasation.

References: 1. Tits, M. et al. (1991) Planta Med. 57(suppl 2): A134. 2. Garbacki, N. et al. (2002) Naunyn-Schmiedeberg’s Arch.
Pharmacol. 365: 434-441.

AO34

Tagitinin C from Tithonia diversifolia: anti-inflammatory activity and high performance liquid chro-
matographic quantification

E. Goffina, N. Garbackib, J. Damas b, M. Tits @, L. Angenot @ and M. Fredericha

a Laboratoire de Pharmacognosie, Institut de Pharmacie, Université de Liege, CHU Tour 4, avenue de I'Hopital 1, B-4000 Sart
Tilman, Belgium. b Laboratoire de Physiologie humaine, Institut Léon Frédéricq, Université de Liége, Place Delcour 17, B-4020
Liege, Belgium.

Tithonia diversifolia (Asteraceae) aerial parts are traditionally used in a decoction for treatment of disorders of
malaria in Sao Tomé e Principe. Its main antimalarial activity has been attributed to a sesquiterpene lactone, tagi-
tinin C (1). As this class of compounds contains potential anti-inflammatory drugs, we have investigated the acti-
vity of crude ether extract from T. diversifolia (TDE) as well as isolated tagitinin C (TGC) on an animal model, the
croton oil induced-oedema in mice ear skin.

Croton oil-induced oedema in mice ear skin: TDE (100, 200, 400 and 800 pg/ear), TGC (100, 200 and 400
pg/ear) and indomethacin (250 pg/ear) as reference drug were applied topically. The inhibition of inflammatory
response occurred in a dose-dependent way. TDE (800 pg/ear) reduced the oedema by 59+5 % and TGC (400
pg/ear) by 79+10%. In comparison, indomethacin inhibited the oedema by 71+12%. We investigated then with
a plasmid reporter gene assay if TGC was able to inhibit the NF-«B transcription factor as did many anti-inflam-
matory drugs (2). TGC, at a concentration of 3 pM, inhibited the induction of NFxB by TNFa. at 49+7%.

A HPLC method was developed to quantify the amount variation of TGC in the different studied samples we
obtained from Sao Tomé e Principe. The system, consisting of a RP-8 select B column with diode array detector
and an isocratic elution with acetonitrile:acetate buffer pH 4.8 (45:55), allowed the quantification of TGC in TDE.
Calibration curves were constructed in the concentration range 0.01-0.4 mg/ml. The amount of TGC in the sam-
ples was determined from the peak area by applying the linear equation obtained from the calibration curve.
These results indicate that TGC is a potential agent for therapy of inflammatory diseases. Moreover, the HPLC
method can be readily used to compare TGC concentrations of T. diversifolia aerial parts.

References: 1. Goffin, E. et al. (2002) Planta Med. (in press). 2. Baldwin A.S. (1996) Annu. Rev. Immunol.14: 649-81.
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Immunostimulatory and anti-inflammatory in vitro activities of aqueous Prunella extracts

U. Sebnem Harput 2, Iclal Saracoglu @, Makoto Inoue® and Yukio Ogihara b

a Hacettepe University, Faculty of Pharmacy, Department of Pharmacognosy, TR-06100 Ankara, Turkey. P Nagoya City University,
Graduate School of Pharmaceutical Sciences, Tanabe-dori 3-1, Mizuho-ku, Nagoya 467-8603, Japan.

The genus Prunella (Lamiaceae) which is represented by three species in Turkey, was primarily used as a reme-
dy alleviating pains in the throat, expectorant, fevers and accelerating wound healing (1, 2, 3). Previously report-
ed immunomodulatory, anti-viral and anti-inflammatory activities of Prunella species have made the plant inter-
esting from the viewpoint of therapeutical applications (4, 5). In the present study, the water extracts of P. vul -
garis and P. laciniata have been investigated for immunomodulatory and anti-inflammatory activities concerning
their effect on the mitogenic response of murine splenocytes and nitric oxide production (NO) by murine peri-
toneal macrophages in vitro. Both extracts showed stimulation of the proliferation of lymphocytes dose depend-
ently. This mitogenic activity is also comparable to those of known mitogens, such as concanavalin A, phyto-
haemagglutinin and lipopolysaccharide (LPS) at all tested concentrations. Additionally, both extracts showed sup-
pressive effect on NO production in LPS stimulated macrophages without any cytotoxicity. These preliminary
results confirmed T-cell-mitogenic effect of water extracts of P. vulgaris and P. laciniata. Our future studies will
be based on an in vivo immunosuppression model in mice.

References: 1. Davis, P.H., (1982) Flora of Turkey and The East Aegean Islands. Vol. 7. University Press. Edinburg. 2. Baytop,
T., (1999) Therapy with Medicinal Plants in Turkey (Past and Present). Publications of Istanbul University. Istanbul. 3. Markova,
H. et al. (1997) Ceska Slov Farm 46: 58-63. 4. Ryu, S.Y. et al. Planta Med. (2000), 66: 358-360. 5. Au, T.K. et al. Life Sci.
(2001), 68 (14): 1687-1697.

AO36

Antiinflammatory and antinociceptive activities in Argentine medicinal species of Eupatorium

M. Clavin a, J Mifiob, S. Gorzalczany®, V. Martino @, G. Ferraro2 and C. Acevedo b.

a Catedra de Farmacognosia, IQUIMEFA (UBA-CONICET), b Catedra de Farmacologia, Facultad de Farmacia y Bioquimica. Junin
956. (1113) Buenos Aires, Argentina.

Eupatorium hecatanthum (DC.) Bak., Eupatorium macrocephalum Less., Eupatorium candolleanum H&A, are
plants used in argentine folk medicine for the treatment of inflammation and pain related problems, and gas-
trointestinal diseases (1). Other local species of the genus studied by this group were found to posses antinoci-
ceptive activity (2)

The results of the antiinflammatory and antinociceptive studies of the infusions and dichloromethane extracts of
these plants are presented. The assayed models were ear edema in mice (3), carrageenan-induced edema in rats
and writhing test (4). Results are expressed as mean + SEM (n=10). A one-way anayisis of variance (ANOVA), fol-
lowed by Dunnett's t-test were done.

Dichloromethane extracts of E. hecatanthum, E. candolleanum and E. macrocephalum (1 mg/ear, topically) pro-
duced a 63, 55 and 54% of inhibition in the ear edema test (p< 0.01). The most active extracts in the writhing
test were E. hecatanthum dichloromethane extract (60 % inhibition at 300 mg/kg, p.o.), E. hecatanthum infusion
(64%, 600 mg/kg, p.o.) and E. candolleanum infusion (66%, 600 mg/kg and 52%, 300 mg/kg, p.o.) (p. < 0.05).
None of the extracts showed significant activity in the carrageenan-induced edema model up to the dose of 200
mg/kg, p.o.

In conclusion, the three species showed antiinflammatory response in the ear edema model, but not in the car-
rageenan-induced edema test. E. hecatanthum and E. candolleanum demonstrated to posses antinociceptive
activity in the writhing test. Studies on the mechanism of action, as well as bioassay-guided fractionation are in
progress.

Acknowledgements: This work was supported by grant SECYT-UBA B79 and by Cyted X.6 (PIBARTRI).

References: 1. lharlegui L, et al. (1992). Ecognition 3 (1):3-18. 2. Clavin M. et al. (2000). Phytoter. Res. 14: 275-277. 3.
Carlsson R. et al (1985). Agents & Actions 17:198-204. 4. Collier H. et al (1968). Br. J. Pharmacol. Chemother. 32: 295-310.
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Water extract of the mixture of Anemarrhena rhizoma and Phellodendron cortex has a relaxation
effect on the prostate and urethral smooth muscle of the rat

E.-K. Honga, S.J. Kimb, K.M. Kime¢, S.J. Oh¢, J.Y. Kang ¢, S.-J. Kimd and Y.S. Chung 2

a Medvill Co., Ltd. Research Lab. 432-10, Pyungchang-dong, Jongro-gu, 110-012 Seoul, Korea. b Department of Physiology,
School of Medicine, Sungkyunkwan University, Suwon, Korea. ¢ Department of Urology, College of Medcine, Seoul National
University, Seoul, Korea. d Department of Pharmacology, School of Dentistry, Kyung Hee University, Seoul, Korea.

A new pharmaceutical composition (ADP), which contains a mixed water extract obtained from the mixture of
Phellodendron cortex (Phellodendron amurense) and Anemarrhena rhizoma (Anemarrhena asphodeloides) as the
active ingredients, can be used effectively for the treatment of benign prostate hyperplasia (BPH). The contrac-
tile properties of the prostate and urethral tissues mediated by alpha-adrenoceptor are known to be an important
aspect of the medical treatment for BPH (1). ADP at the dose of 0.5 mg/ml showed a relaxation effect of
71.6+0.8% or 68.8+1.3% on the prostate smooth muscle of the rat contracted by phenylephrine, an agonist of
alpha-adrenoceptor, or by electric field stimulation, respectively, while the relaxation effect of 62.4+1.4% on the
urethral tissue contracted by electric field stimulation was observed. The dose-dependent response of ADP in the
relaxation effectiveness was shown. ADP has a synergistic anti-inflammatory effect compared to each plant
extract in carrageenin paw-edema method. Anemarrhena extract inhibited edema by 44+11.3% and
Phellodendron extract 43.5+8.5% (p<0.001), but ADP showed inhibition effect by 65.0+9.2% (significantly dif-
ferent from the single plant extract, p<0.05). ADP showed also mild analgesic effect by 40.7+0.89% (p<0.05)
in acetic acid writhing method or by 75.0£22.5% (p<0.05) in tail flick method. In addition, the administration of
ADP in the rats with the dose for the clinical trials didn't cause the lowering effect of the blood pressure. The
50% lethal dose (LDso) of ADP was determined as more than 5000 mg/kg in rats. From the above results, the
relaxation effect of ADP on the prostate and urethral smooth muscle may be mediated by alpha-adrenoceptor.
ADP’s anti-inflammatory activity and analgesic effect of ADP is expected to be very helpful for the quality of life
of the patients with BPH. Thus, ADP may be a potentially useful therapeutic agent for the treatment of bladder
outlet obstruction induced by BPH, chronic prostatitis, and non-specific urological disorder.

Acknowledgements: This research was supported by a grant from Plant Diversity Research Center of 21st Frontier Research
Program funded by Ministry of Science and Technology of Korean government (No. PF002108-01).

References: 1. B.J.U. Int. (1999) Sep; 84 (4): 515-520.
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Anti-inflammatory activity of Jungia paniculata (Asteraceae)
J. Calvoa, J. Riméakova b M.I. Calvo @ and M. Fernandez @

a Dpto. Farmacia y Tecnologia Farmacedtica (Farmacognosia) Facultad de Farmacia, Universidad de Navarra, C/ Irunlarrea 1
31008 Pamplona, Spain. b Farmaceutické Fakulta v Hradci Kralové, Univerzita Karlova v Praha, Czech Republic.

Jungia paniculata (DC.) A. Gray (Asteraceae), vulgarly called matico and widespread found in the West Andes
between 2500 and 3500 m of altitude, is an herbaceous plant employed in folk medicine as anti-inflammatory.
However, biological activity of these plants has not been systematically evaluated.

The aim of the present work is to investigate its potential anti-inflammatory activity. Effects have been investi-
gated in two experimental in vivo models. The carrageenan-induced rat paw edema was chosen as a model for
general inflammation and the mice ear edema test using tetradecanoylphorbol acetate as inflammatory agent as
topical inflammation model. Indomethacin was used as reference drug in both models: 10 mg/Kg (p.o) in gene-
ral inflammation and 0.5 mg/ear in topical inflammation. Dry 50% ethanol extracts of J. paniculata were adminis-
tered in doses of 250 and 500 mg/Kg (p.o.) in the general model, and in doses of 2.5 mg/mouse ear (six times)
in the topical model. A pre-treatment by extract of J. paniculata in a dose of 500 mg/Kg (p.o) significantly
reduced the edema (36.36%). The plant extract produced higher inhibition (93.99%) of the edema than
indomethacin (74.83%). These results confirm the use of J. paniculata in folk medicine as a topical anti-inflam-
matory herbal drug.

A qualitative reversed-phase HPLC method has been developed for the analysis of 50% ethanol extract. The
method enables separation of the main constituents: flavonoids and caffeic acid derivatives.
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Inhibitory effects of leaf extracts of Stachytarpheta jamaicensis (Verbenaceae) on the respiratory
burst of rat macrophages

E. Alvarez 2, J. M. Leirob, M. Rodriguez ¢ and Francisco Orallo 2

a Dpto. de Farmacologia, ® Dpto. de Microbiologia y Parasitologia. Facultad de Farmacia, Universidad de Santiago de
Compostela, 15782, Santiago de Compostela, Spain. ¢ Dpto. de Farmacologia, Facultad de Medicina, Universidad de Panama,
Campus Universitario, Panama.

The antioxidant effects of ethyl acetate (EAc) and n-hexane (HE) fraction obtained from an alcoholic extract of
Stachytarpheta jamaicensis Vahl. (Verbenaceae) on the generation of reactive oxygen species (ROS) during the
respiratory burst of rat peritoneal macrophages were investigated. The lyophilized ethanol extract of the leaves
and stems was fractionated between water and chloroform. EAc was obtained from the aqueous phase and the
HE from the methanol solution of the dried chloroform fraction. Nitrite concentration was assayed by the Griess
reaction (1) in cultures of in vivo pre-estimulated macrophages in the presence of 10 U/ml of gamma interferon
and 100 ng/ml of lipopolysaccharide. The production of ROS by macrophages stimulated with 10 pg/ml of phor-
bol 12-myristate 13-acetate (PMA) was measured by fluorescent probes (2). Superoxide anions (O2-) were gen-
erated in a hypoxanthine/xanthine oxidase (HX/XO) system and quantified spectrophotometricaly (3). In the same
system, the effect on XO activity was studied measuring the uric acid formation. Only EAc (0.4 - 40 pg/ml) inhib-
ited, like L-(+)-ascorbic (100 pM), the extracellular release of ROS by resident peritoneal macrophages stimulat-
ed with PMA. In addition, EAc, like superoxide dismutase (1 U/ml), showed a potent Op- scavenging activity in
the HX/XO system. At concentrations of about 40 pg/ml, EAc inhibited XO activity and the production of nitric
oxide in macrophages, like allopurinol (10 uM) and N-methyl-L-arginine acetate (250 pM), respectively. These
results suggest that the EAc extract of S. jamaicensis and not HE fraction, contents some drugs that may have
a potential pharmaceutical value in the treatment of immunopathological diseases where an over production of
ROS is implicated, as inflammation, atherosclerosis or even carcinogenesis and neurodegenerative disorders.

Acknowledgements: Comision Interministerial de Ciencia y Tecnologia and Conselleria de Educacion e Ordenacién Universitaria
of the Xunta de Galicia, Spain.

References: 1. Green, LC. et al. (1982) Anal. Biochem. 126: 131-138. 2. Leiro, J. et al. (2001) Exp. Parasitol. 98: 1-9. 3. Huguet,
Al. et al. (1990) Z. Naturfosch. 45c: 19-24.
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Effgct of (-)-epigallocatechin-3-gallate on respiratory burst of rat macrophages
E. Alvarez 2, J. Leiro® and F. Orallo @

a Departamento de Farmacologia, b Departamento de Microbiologia y Parasitologia, Laboratorio de Parasitologia. Facultad de
Farmacia, Universidad de Santiago de Compostela, E-15782, Santiago de Compostela, Spain.

The toxic effects derived from over production of oxygen radicals (ROS) by immune cells can be partially abo-
lished by the antioxidant activities of plant polyphenols. In the present study we investigated the potential effects
of (-epigallocatechin-3-gallate (EGCG) on the respiratory-burst responses of rat peritoneal macrophages. In vivo
pre-estimulated macrophages were incubated in the presence of 10 U/ml of gamma interferon and 100 ng/ml
of bacterial lipopolysaccharide, and nitrite concentration in the cultures was evaluated by the Griess reaction (1).
The production of ROS by macrophages was investigated in cells stimulated with 10 pg/ml of phorbol 12-myris-
tate 13-acetate (PMA) using fluorescent probes (2). Superoxide anions (0O2-) were generated in a phenazine
methosulphate (PMS)-NADH system and quantified by the spectrophotometric measurement of the product of the
reduction of nitro blue tetrazolium (NBT) (3). EGCG (50-200 uM) blocked the production of nitric oxide (NO) by
macrophages, being the concentration of 200 pM as active as N-methyl-L-arginine 1 mM. EGCG (1-100 pM), like
L(+)-ascorbic acid (100 uM, positive control), also inhibited the extracellular liberation of ROS by resident peri-
toneal macrophages stimulated with PMA. At low concentrations (1-5 pM), EGCG increased the reduction of NBT
by the O2- generated in the PMS/NADH system acting as a pro-oxidant agent, while at concentrations of about
10 pM EGCG exhibited, like superoxide dismutase (10 U/ml), a potent O2- scavenger activity. These results show
that EGCG is capable of modulating ROS production during respiratory burst of rat peritoneal macrophages by
02- scavenging. Therefore, these antioxidant properties of EGCG may be useful in the prevention of both, the tis-
sue injury caused by inflammatory process like atherosclerosis, asthma or arthritis, and some human diseases
as Alzheimer and cancer.

Acknowledgements: Comision Interministerial de Ciencia y Tecnologia and Conselleria de Educacion e Ordenacién Universitaria
of the Xunta de Galicia, Spain.

References: 1. Green, LC. et al. (1982) Anal. Biochem. 126: 131-138. 2. Leiro, J. et al. (2001) Exp. Parasitol. 98: 1-9. 3.
Huguet, Al. et al. (1990) Z. Naturfosch. 45¢: 19-24.
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AO41

Superoxide scavenging properties and modulatory activity of mangiferin on inducible nitric-oxide syn-
thase, TNF-a and TGF-B gene expression

E. Alvareza, J. Leirob, J. A. Arranzb, E. Rivadulla and F. Orallo

a Departamento de Farmacologia, b Departamento de Microbiologia y Parasitologia, Laboratorio de Parasitologia. Facultad de
Farmacia, Universidad de Santiago de Compostela, E-15782, Santiago de Compostela, Spain.

In the present study, we have investigated for the first time the potential effects of mangiferin (MA), a natural
polyphenolic compound, on superoxide anions (O2-) production, xanthine oxidase (XO) activity, vascular contrac-
tility and mRNA expression of inducible nitric-oxide synthase (iNOS), tumour necrosis factor-alfa (TNF-c.) and
tumour growth factor-beta (TGF3). Oz~ were generated by the hypoxanthine (HX)/XO and NADH/phenazine
methosulphate (PMS) systems (1). XO enzymatic activity was determined by measurement of uric acid produc-
tion from xanthine (2). Vascular contraction experiments were performed in intact rat aortic rings (3). iNOS, TNF-
o and TGF-B gene expression in rat leucocytes in vivo pre-stimulated with thioglycollate (3% w/v) and in vitro incu-
bated with 10 pg/ml lipopolysaccharide and 10 U/ml of interferon-gamma was evaluated by retrotranscriptase-
polymerase chain reaction (RT-PCR). MA (1-100 pM), like SOD (1 U/ml), scavenged O2- produced by the HX/XO
and NADH/PMS systems. MA (1-100 pM), unlike allopurinol (10 pM), was unable to inhibit XO activity. MA (1-100
uM) did not modify the resting tone and the contractile response elicited by L-phenylephrine (1 pM) or phorbol
12-myristate 13-acetate (1 uM) in rat aorta. MA (1-100 uM), like dexamethasone (100 pM), decreased iNOS induc-
tion in activated leucocytes. At 100 pM, MA also inhibited TNF-o. gene expression and, however, increased the
mRNA expression of TGF-B. Taking into account the scavenging properties and the inhibitory effects of MA on
iNOS and TNF-a. gene expression above described, it can be concluded that this polyphenol may have interest in
the therapy of inflammation and/or neurodegenerative disorders (4). In addition, the finding that MA enhances the
mRNA expression of TGF- suggests that this natural compound may be also useful in the prevention of cancer,
autoimmunity, atherosclerosis and coronary heart disease (5).

Acknowledgements: Comision Interministerial de Ciencia y Tecnologia and Conselleria de Educacion e Ordenacion Universitaria
of the Xunta de Galicia, Spain.

References: 1. Huguet, Al. et al. (1990) Z Naturfosch 45¢: 19-24. 2. Orallo, F. et al. (2002) Mol Pharmacol 61: 294-302. 3.
Orallo, F. et al. (1998) Planta Med 64: 116-119. 4. Darley-Usmar, V. Et al. (1995) FEBS Letters 369: 131-135. 5. Vodovotz, Y.
(1997) Nitric Oxide 1(1): 3-17.

A042

Investigations on the antiinflammatory activity of Avena sativa L.

A. Hiermann, E. Wenzig and W. Heller
Institute of Pharmacognosy, Universitaetsplatz 4/1, 8010 Graz, Austria.

Aqueous preparations of oat straw (Stramentum Avenae) such as medicated baths and herbal teas have been
traditionally used in folk medicine as remedies against inflammatory diseases (rheumatism, goat etc.) (1). For this
reason the suggested antiinflammatory activity of an aqueous oat straw extract was examined by three different
models of inflammation: the carrageenan induced rat paw edema, the croton oil induced mouse ear erythema
and the influence on the release of radiolabelled PGE3, PGz and PGD> (2). In all three models the extract showed
high inhibitory effects even at low concentrations. Bioassay guided fractionation of this extract over Sephadex
G 15 and further cleanup by elution over polyamide led to a fraction which showed the same inhibitory activity on
carrageenan induced rat paw edema as the whole extract (45% inhibition at a concentration according to 250
mg drug/kg p.o.). Additionally an aqueous oat fruit extract was examined for its inhibitory activity on carrageenan
induced rat paw edema. This extract also showed a remarkable inhibitory effect (40% inhibition at a concentra-
tion according to 1.0 g drug/kg p.o.). The extract was ultrafiltrated to remove starch (filter cut-off: 100.000 Da)
and then fractionated over Sephadex G 25, which led to two active fractions, the first one with a low elution vol-
ume (Ve) and the second one with a high Ve. The first one depressed the formation of edema to an extent of 30%,
the latter one to an extent of 41% at a concentration according to 1.5 g drug/kg p.o. (significance of results was
assessed by Student’s t- test; significance level: p<0.05; n=5 for all pharmacological testings). These results
lead to the conclusion that aqueous oat straw extracts contain at least one, and oat fruit extracts at least two
compounds which show an inhibitory activity on carrageenan induced rat paw edema. To isolate these com-
pounds, further bioassay guided separation steps and phytochemical investigations of the active fractions are in
progress.

References: 1. Schneider, E. (1985) Z. Phytother. 6: 165-167. 2. Juan, H., Sametz, W. (1983) Arch. Pharmacol. 324: 207-211.
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AO43

Study of anti-inflammatory effect of natural intranasal preparation for treatment of acute rhinitis
A.E. Alexandrova, A.N. Shikov, O.N. Pozharitskaya and V.G. Makarov
Interregional Center "Adaptogen’, 47/5, Piskarevsky pr., 195067, St-Petersburg, Russia.

Search and development of effective and safe drugs for intranasal administration is one of leading problems of
otorhinolaryngological practice in connection with a high expansion of diseases of a mucous membrane of nose
and sinuses. Medicinal herbs are a potential source of biologically active compounds with high efficiency and min-
imal side effects. The oil extract of Achillea millefolium herb, Salvia officinalis leaves, Hypericum perforatum herb,
Ledum palustre sprout was prepared with use of a rotopulsed extractor on original technology. The plants in the
ratio of 2,5:2,25:1,75:1 mixed and the oil extract prepared with the mixture. Olive oil was used as extracting
agent. Then oil extract admixed with thymol, dimethyl sulfoxide and peppermint oil.

Rat acute rhinitis was produced by intranasal introduction of 7,5% solution of formalin. Influence of preparation
on acute rhinitis was estimated macroscopically and histologically methods. Histochemical pigmenting by Alcian
blue was used for revealing acidic mucopolysaccharides, which production is increased in inflammation. The
state of epithelium was estimated on: mucous hyperemias; hyperplasias and damages of epithelium; amounts of
goblet cells and reaction of slime; forms, degree of inflammation.

The inflammations were macroscopically recorded from serous up to serous-hemorrhagic after 7 day. The admin-
istration of preparation resulted to the expressed medical effect. Thus the attributes of an inflammation were
absent in 90 % cases. At study of cellular composition of an inflammatory infiltrate of the nontreated rats with
acute inflammatory process we observed predominance of infiltration by mucous neutrocytes at less expressed
lymphocytes, plasmocytes and macrophages. Also it was observed the dominated infiltration of macrophages
and lymphocytes, that specifies activation of the local immune answer. Along-side with anti-inflammatory was
marked local immunostimulating effect of preparation. The significant anti-inflammatory activity of the prepara-
tion can be explained by synergetic influence of biologically active compounds of plant components of oil extract.

A044

Study of antibacterial activity of chamomile oily extract to Helicobacter pylori
V.G. Makarov, A.N. Shikov, O.N. Pozharitskaya and A.S.Kvetnaya
Interregional Center "Adaptogen’, 47/5, Piskarevsky pr., 195067, St-Petersburg, Russia.

Helicobacter pylori infection of the stomach is one of the commonest chronic infections world-wide. H. pylori is
directly associated with peptic ulcer disease, chronic gastritis, etc. The aim of the work was a study of the anti-
bacterial action of chamomile oily extract (COE) to H. pylori. COE was prepared using rotopulsed extraction of
Matricaria recutita flowers by plant fixed oil on original technology [Pat. RU N° 2141336]. Coumarin and flavonoid
derivatives, poly-ynes, bisabolol oxides, chamazulene, derivatives of humulones, chlorophylls were found in COE.
Soybean lecithin, alpha-tocopheryl acetate and ascorbyl palmitate were added to COE as antioxidants.
Methods: The cultivation of the test microorganism H. pylori was carried out on a Colombian agar with 10 % of
ram's blood. Incubation of crops made at 37 degrees within 3-7 day in dry gas-generating packages. Influence
of COE on viability and the biological properties of H. pylori were studied in vitro in Petri dishes on the Colombian
agar with 10 % of ram's blood at contact action on cells of reference strain. As the control the plant fixed oil was
used.

Results: Bactericidal action of COE on H. pylori was determined in dilution up to 1:8. At dilution of 1:8, 1:16,
1:32 propagation of separate colonies H. pylori was found. The cultures, discharged of an operative range of
COE as against stock cultures of reference strain grew as small (diameter up to 0.5 mm), dull, flat with rough
edges without hemolysis of colonies. The viability of the changed cultures of reference strain was 1-2 generat-
ings. COE inhibited production of a urease at H. pylori. Comparative estimation of biological properties H. pylori,
evolved in control crops and in place of COE action testified to influence COE on morphological and fermentative
property of the microorganism. It is possible to suppose, that the mechanism of the therapeutic action of COE
is based on inhibition of colony activity of H. pylori and inhibiting effect on adhesion of this microorganism of
phospholipid - lecithin. Thus, COE is promising for application in complex therapy of stomach ulcer and duodenal
intestine, especially at the patients with allergic responses on antibacterial drugs, and also in case of a resis-
tance of the inducer to antibiotics.

Acknowledgement: The work was supported by the Moscow pharmaceutical factory.
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A045

Devil's Claw root: pharmacological study in horses
D. Montesano and L. Ferrara
Department of Pharmaceutical and Toxicological Chemistry, via D. Montesano 49, 80131 Naples, ltaly.

Various researches have described anti-inflammatory activity of aqueous extracts of Devil's Claw root
(Harpagophytum procumbens DC) (1, 2), drug widely used in South African folk medicine. In this study we have
isolated and quantified harpagoside (3), the responsible molecule of anti-inflammatory and analgesic activity and
then we have used it as drug for treatment of muscular and bone diseases in horses. We have standardized aque-
ous extract detecting glycoiridoids as harpagoside using spectrophotometric method (4): this value was 2.7%.
Harpagoside was determined by HPLC even and was identified comparing RT with pure standard one. A H.
procumbens preparation was tested in the treatment of degeneration of the proximal intertarsal, distal interdis-
tal, tarso-metatarsal joint and in the treatment of muscular disorders in 10 race horses (group a), in comparison
with a control group of 10 horses treated with phenylbutazone (5). Treatment was carried out for 60 days (3
cycles of 20 days) and the animals were monitored regularly for 90 days. Normal dose was established in 0.5
mg/Kg. The weight of animals were 350/500 Kg, while the age 4/23 years. Both groups were equally divided
in male and female. The valuation of analgesic and anti-inflammatory effects was performed using following tests:
test of flexion of hock, irregularity of pace along a circular way and valuation of unilateral lameness of left or right
leg in trot along a streight on way. In the group a, 6 horses have showed a marked improvement of symptoms
on control group, 2 horses a partial improvement, while only 2 horses have showed no improvement. It is con-
cluded that H. procumbens preparation is an alternative to the use of phenylbutazone in treatment of bone spavin
and muscular disorders in horses, specially in chronic treatment, because phenylbutazone presents high toxici-
ty, in particular for stomach, in long time treatment.

References: 1. Baghdikian B et al. (1997) Planta Med. 63(2):171-176. 2. Lanhers MC et al. (1992) Planta Med. 58 : 117-123
3. Lichti H, Von Wartburg A. (1996) Helv. Chim. Acta 49 (5): 1552-1580. 4. Soulimani R et al. Can. J. Physiol. Pharmacol. (72):
1532-1536. 5. Montavon S. (1994) Prat. Vet. Equine (26): 49-53.

AO46

Flavonoids from Opuntia dillenii (Ker-Gawl) Haw. flowers

M.S. EL-Din Ahmed a, N.D. El Tanbouly 2, W.T. Islam @, A.S. EL-Senousy @ and A.A. Sleem b
a PharmacognosyDepartment, Faculty of Pharmacy, Cairo University, Egypt. b Pharmacology Department, National Research
Centre, Dokki, Giza, Egypt.

Opuntia dillenii (Ker-Gawl) Haw growing in Egypt is used in folk medicine as antidiabetic and anti-inflammatory.
The study of the antiinflammatory activity of the alcoholic extracts of the flower, fruit, and stem was carried out
using the carrageenan induced edema model according to Winter et al (1). The analgesic effect of the same
extracts was evaluated using electric current as anoxious stimulus according to Charlier et al (2). The alcoholic
extract of the flower revealed the most potent anti-inflammatory and analgesic action at a dose of 200 mg/Kg.
Bioassay guided fractionation of this extract using VLC followed by Sephadex and paper chromatography, affor-
ded two potent fractions. Fraction 1, eluted with 3% methanol in ethyl acetate, gave compounds 1 and 2, and frac-
tion 2, eluted with 8.5% methanol in ethyl acetate, gave compound 3. These compounds were isolated for the
first time from the plant. The three compounds were identified as isorhamnetin-3-O-glucoside, kaempferol-3-O-glu-
coside and isorhamnetin-3-O-rutinoside based on spectroscopic data (U.V, !H-NMR and !3C-NMR) and its com-
parison with the published literature (3,4,5).

References: 1. Winter GA et al (1996) Proc. Soc. Exp. Biol. Med. lll: 1544-47. 2. Charlier R et al (1961) Arch. Intern.
Pharmacodynamic 134: 306-327. 3. Arcoleo A et al (1962) Atti. Accad. Sci. Lettere. Arti Palermo, 22: 115-18. 4. Clark WD
and Parfitt BD (1980) Phytochemistry 19: 1856-7. 5. Rosler H et al (1966) Phytochemistry 5:189-92.
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A047

Antinflammatory and analgesic activities of a butanol extract of Balanites aegyptiaca (L) Del. in
experimental animals

E. Speronia, M.C. Guerraa, C. Renzulli2, G. Innocentib, S. Dall Acqua b and P. Govoni ¢

a Dept. of Pharmacology, via Irnerio, 48 Bologna University 40126 Bologna, Italy. b Dept. of Pharmaceutical Sciences, Padova
University, Italy. ¢ Dept. of Exp. Med. Histology Parma University, Italy.

Balanites aegyptiaca (L) Del. is widely distributed along the tropical belt of Africa. The tree has many folk uses in
various African countries.The aqueous extract of bark is traditionally used as antijaundice, while the one of fruit
mesocarps is administered as oral hypoglycemic drug.

The aim of this work was to evaluate the anti-inflammatory activity of methanol (ME) and butanol (BE) extracts
obtained from B. aegyptiaca bark. The study was carried out using two different animal models: the carra-
genin-induced edema, in the rat, and acetic acid-induced writhing test in mice. The extracts, suspended in car-
boxymethylcellulose, were intragastrically administered to animals, fasted for 12 h before the experiment, at 200
and 400 mg/kg.

The results obtained demonstrate that both ME or BE extracts have a significant effect at higher dose on the
number of abdominal writhes induced by acetic acid, with a 38 and 54 % inhibition respectively, no significant
difference was observed at lower dose, compared with control animals. The same extracts exhibit a significant
reduction on the rat paw edema. The inhibition produced by ME is about the same (28 % lower dose, 32 % high-
er dose) after the two doses administered. A more evident effect is obtained by BE oral administration (40 % and
57 % respectively). The histological sections of rat paw confirm the antiphlogistic activity of the plant extracts.
The antiedematogenic and the antinociceptive effects suggest the presence in the extract of some active com-
pounds. As the plant is known for its saponin content, these compounds could be responsible of the pharmaco-
logical activity evaluated.

AO48

A preliminary study on the anti-inflammatory activity of Chuquiraga spinosa (Asteraceae)
A. Landa, M.I. Calvo, J. Calvo and M Fernandez

Dpto. Farmacia y Tecnologia Farmacedtica (Farmacognosia), Facultad de Farmacia, Universidad de Navarra, C/ Irunlarrea 1,
31008 Pamplona, Spain.

Chuquiraga spinosa (R. et P.) D. Dou is a medicinal plant originating from Peru. The whole plant is used in tradi
tional medicine as anti-inflammatory agent. The aim of the present work is to investigate the potential anti-inflam-
matory activity and the phytochemical composition of the 50% ethanolic extract.

The anti-inflammatory activity has been investigated in two experimental in vivo models. The carrageenan-induced
rat paw edema was chosen as a model for general inflammation. The mice ear edema test using tetrade-
canoylphorbol acetate as inflammatory agent was chosen as a model for topical inflammation. Indomethacin was
used as reference drug in both models: 10 mg/Kg (p.o) in general inflammation and 0.5 mg/ear in topical inflam-
mation. Ethanolic extract of C. spinosa were used in dose of 500 mg/kg (p.o) in the general model, and in dose
of 2.5 mg/mouse ear (six times) in the topical model. A pre-treatment by extract in a dose of 500 mg/kg (p.o)
significantly reduced the edema 2 and 3 hours after carragenin injection in comparison with the control (respec-
tively 52,55% and 45,45%). C. spinosa induced an 88.09% reduction in the TPA edema, the anti-inflammatory
effect of the extract was higher than indomethacin (74,83%).

A qualitative reversed-phase HPLC method has been developed for the analysis and characterisation of the 50%
ethanolic extract of C. spinosa (Asteraceae) whole plant. The method enables separation of the main cons-
tituents: flavonoids and caffeic acid derivatives.
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A049

Inhibitory effects of oleanane triterpenoids on some macrophage functions
M.J. Abad, B. de las Heras, J. Benedi, S. Cuesta, R. Caro, G. Amorin, P. Bermejo and I. Iglesias

Departamento de Farmacologia. Facultad de Farmacia. Universidad Complutense de Madrid. Plaza Ramén y Cajal s/n. 28040-
Madrid, Spain.

In the present communication, seven naturally occurring compounds with anti-inflammatory properties (1) were
examined for their effects on some macrophage functions of relevance to the inflammatory process. The pres-
ent work concerns the effect of seven triterpenoid compounds possessing an oleanane skeleton: p-amyrin,
erithrodiol, hederagenin, friedelin, 3o-hydroxy-friedelan-2-one, oleanolic acid and oleanolic methyl ester. These
triterpenoids have been tested in two experimental systems: calcium ionophore A23187-stimulated mouse peri-
toneal macrophages serve as a source of COX-1 and 5-LOX, and LPS-stimulated macrophages testing COX-2,
iNOS and GR activities.

Hederagenin, 3o-hydroxy-friedelan-2-one and oleanolic acid showed significant inhibitory effect on PGE» (COX-1)
and LTC4 (5-LOX) with ICs9 < 50 pM, while friedelin showed a strong inhibition of COX-1 (ICs0 = 9 pM).
Hederagenin was an active inhibitor of nitric oxide (NO) and PGE production, showed by western-blot inhibition
of INOS and COX-2 expression. Friedelin and oleanolic acid inhibited NO generation (ICso = 8.8 and 1.10 pM,
respectively), while 3o-hydroxy-friedelan-2-one was only slightly active. p-amyrin significantly increased GR activi-
ty (inhibition percentage 94.4% at 100 pM). Oleanolic acid was an active scavenger of hypochlorous radical.
None of the triterpenoids showed superoxide scavenger activity.

References: 1. Rios, J.L. et al. (2000). Natural Triterpenoids as Anti-inflammatory Agents in Studies in Natural Products
Chemistry (Atta-ur-Rahman, Ed.), Elsevier.

A050

Inhibitory effects of lupane triterpenoids on some macrophage functions

B. de las Heras, M.J. Abad, S. Cuesta, R. Caro, J. Benedi, G. Amorin, P. Bermejo and . Iglesias
Departamento de Farmacologia. Facultad de Farmacia. Universidad Complutense de Madrid. Plaza Ramén y Cajal s/n. 28040-
Madrid, Spain.

Triterpenoids have been described as effective antiinflammatory agents and are recognised as the active prin-
ciples of several medicinal plants (1). In order to establish the mode of action of the anti-inflammatory activity
seven triterpenoid compounds possessing a lupane skeleton (betulin, betulin diacetate, betulinic acid, betulinic
acid methylester, lupeol acetate, lupeol, lupenone) have been evaluated as potential inhibitors of some
macrophage functions. These triterpenoids have been tested in two experimental systems: calcium ionophore
A23187-stimulated mouse peritoneal macrophages (source of COX-1 and 5-LOX enzymes) and LPS-stimulated
macrophages (COX-2, iNOS and GR enzymes). None of the compounds assayed had any significant effect on
PGE2 production when catalysed by the COX-1 enzyme. Betulin and betulinic acid significantly inhibited LTC4 pro-
duction with ICs0 < 17 pM, while lupenone exhibited slight inhibition of 5-LOX. All triterpenoids assayed were
active inhibitors of nitric oxide (NO) production, showed by western-blot inhibition of INOS expression, being less
active on their effects on COX-2 enzyme. Betulinic acid diacetate showed the strongest activity on NO assay (ICsg
=0.92 uM), while betulinic acid methylester on COX-2 assay (ICsop = 10 pM). Betulin diacetate showed a marked
increase of GR activity. All triterpenes assayed except betulinic acid and betulin diacetate were active scavengers
of the hypochlorous radical. None of them scavenged superoxide anion.

References: 1. Rios, J.L. et al. (2000). Natural Triterpenoids as Anti-inflammatory Agents in Studies in Natural Products
Chemistry (Atta-ur-Rahman, Ed.), Elsevier.
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AO51

Anti-inflammatory activity of triterpenes from Schinus molle fruit

Yue-Qin Zeng, M.C. Recio and J.L.Rios
Departament de Farmacologia, Facultat de Farmacia, Universitat de Valéncia, Av. Vicent Andrés Estellés s/n, 46100 Burjassot,
Spain.

Schinus molle L. (Anacardiaceae) is a pepper tree used against different diseases including inflammatory patholo-
gies (1). In a previous screening, the anti-inflammatory activity of methanol extract of S. molle fruits was demons-
trated. The aim of this study is to isolate the active compounds of this extract and study its pharmacological
effect in a chronic model of inflammation.

Two triterpenes (1: 300 mg, 2: 485 mg) were isolated from the MeOH extract (91 g obtained from 298 g of
fruits) by geliltration chromatography (Sephadex LH-20) using methanol as a mobile phase and the fractions
were re-chromatographed using VLC (SiOz and dichloromethane / ethyl acetate mixtures. In addition, one
flavonoid (3: 300 mg) was isolated using VLC (SiO2) and different dichloromethane / methanol mixtures.
Compounds were analysed using spectroscopy (MS, H- and 13C-NMR) and were identified as:
(130,14B,170,20S,247)-3a-hydroxy-21-oxolanosta-8,24-dien-26-oic acid (1), a closely related 3o-hydroxylanos-
ta-8,24-dien-26-oic acid (2) and chamaejasmin (3).

In the chronic model of inflammation (2), all compounds showed significant activity (Dunnett’s ttest) at doses of
0.25 mg/ear X 7 applications. Compounds 1 and 2 showed 39% and 48% of inhibition respectively, whereas 3
showed only 26% of inhibition. Dexamethasone was used as a positive control (85% of inhibition at 0.05 mg/ear
- 7 doses).

Compounds 1 and 2 are structurally related to the lanostanoids isolated from Schinus terebinthifolius, which are
anti-inflammatory and inhibit phospholipase Az. For that, the inhibition of this enzyme could be hypothesised as
the possible mechanism of action of lanostanes from Schinus molle.

Acknowledgements: Yue-Qin Zeng (fellowship from Spanish Government — AECI). This study was supported by the Spanish
Government (PM 98-0206).

References: 1. Duke, J.A. (1985) CRC Handbook f Medicinal Herbs, CRC Press, Boca Raton, pp. 434. 2. Stanley, P.L. et al.
(1991). Skin Pharmacol. 4: 262-271.

A052

Effect of Asteraceae species on two models of cell-mediated allergy

V. Hernandez, L. Géngora, R.M. Giner and S. Manez

Departament de Farmacologia, Facultat de Farmacia, Universitat de Valéncia, Av. Vicent Andrés Estellés s/n, 46100 Burjassot,
Spain.

Following our investigations on the Mediterranean anti-inflammatory Asteraceae, we undertook a study of Inula
viscosa, Pallenis spinosa and Santolina chamaecyparissus. Methanolic extracts were tested on a contact hyper-
sensitivity (CHS) model induced by 2,4-dinitro-1-fluorobenzene (DNFB) and a tuberculinic-type delayed hypersen-
sitivity (DTH) model provoked by sheep red blood cells (SRBC) (1).

The CHS sensitisation phase was induced by topical application of 0.2% DNFB in acetone onto the shaved
abdomen on days O and 1. To elicit an allergic reaction, the animals were challenged 5 days later with DNFB on
the ear surface. Ear swelling was assessed 24 h and 96 h after challenge by measuring ear thickness with a
micrometer. Plant extracts were applied topically in pre- and post-challenge treatments. For DTH study, mice were
sensitised on day O by injecting s.c. 2x107 SRBC in 0.1 mL of PBS into the back. Five days later, these mice
were challenged by injecting 1x108 SRBC in 0.025 mL of PBS into the right hind paw. The paw thickness was
measured with a micrometer 18 h and 24 h after challenge. Plant extracts were administered i.p. immediately
before and 16 h after challenge. Statistical significance was assessed using the Dunnett’s ttest.

In the CHS test, pre-challenge treatment with P. spinosa extract inhibited the early elicitation phase by 40 %, while
I viscosa reduced the swelling to a lesser extent. Of the three extracts, only that of S. chamaecyparissus was
active following post-challenge treatment. When the extracts were assayed in the SRBC test, S. chamaecyparis -
sus was the most effective of the three species, inhibiting the reaction by 41% at the time of maximum swelling
(18 h).

According to these results, P. spinosa is preventative while S. chamaecyparissus exerts its anti-inflammatory
activity, demonstrated prior to this study (2), following reaction.

Acknowledgements: This work was supported by Spanish Secretaria de Estado de Universidades (PM 98-0206).
References: 1. Gongora L. et al. (2000) Life Sci. 66, 183-188. 2. Sala A. et al. (2000) Life Sci. 66, PL35-40.
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Isolation and anti-inflammatory effect of two cucurbitacins from Cayaponia tayuya

J.L. Rios, M. Prieto, M. Bonuccelli and M.C. Recio,

Departament de Farmacologia, Facultat de Farmacia, Universitat de Valéncia, Av. Vicent Andrés Estellés s/n, 46100 Burjassot,
Spain.

The roots of Cayaponia tayuya (Vell.) Cong. (Cucurbitaceae) are used in traditional medicine in South America as
an anti-inflammatory in the treatment of various diseases (1). In a previous paper we demonstrated the activity
of the chloroform extract (2). The aim of this study is to isolate the active principles of the extract obtained from
Cayaponia tayuya roots.

The chloroform extract was fractionated by gelfiltration chromatography (Sephadex LH-20) using dichlo-
romethane as a mobile phase. Two isolated compounds were identified by 'H and 13CNMR as 23,24-dihydrocu-
curbitacin B (1) and 23,24-dihydrocucurbitacin D (2). The antiinflammatory activity of both compounds was studied
in two experimental in vivo models of inflammation: mouse ear oedema induced by TPA and mouse paw oedema
induced by carrageenan. The cucurbitacins (4 mg/Kg) and indomethacin (10 mg/Kg) were administered orally.
The former reduced the TPA ear oedema significantly by 36% (2) and 29% (1), while the reference drug showed
no significant activity (Dunnett's ttest). In the acute paw test, cucurbitacin 1, when administered orally (5 mg/kg),
inhibited the oedema by 46% and 36% at 3 h and 5 h respectively, while compound 2 failed to significantly reduce
the oedema.

R

23,24-Dihydrocucurbitacin B - COCH3
23,24-Dihydrocucurbaticin D -H

o

Acknowledgements: M Prieto (grant from Universitat de Valencia). This study was supported by the Spanish Government (PM 98-
0206).

References: 1. Bauer, R. et al. (1985) Phytochemistry 24: 1587-1591. 2. Rios, J.L. et al. (1989) Fitoterapia 61: 275-278.

AO54

The anti-inflammatory effect of 2,4,6-trimethoxy-2’-trifluoromethylchalcone, an inhibitor of NO and
PGE3 production

J. Rojas @, J.N. Dominguez b, M. Paya @ and M.L. Ferréandiz @

aDepartament de Farmacologia, Facultat de Farmacia, Universitat de Valéncia, Av. Vicent Andrés Estellés s/n, 46100 Burjassot,
Spain. b Departamento de Sintesis Organica, Facultad de Farmacia, Universidad Central de Venezuela, Caracas 1051,
Venezuela.

Chalcones, which have been considered as flavonoids synthesis precursors, have shown to exert many biologi-
cal activities, including anti-inflammatory, analgesic and antioxidant activities (1), being the majority studied 2'-
hydroxychalcones derivatives. We have recently reported that some synthetic chalcone derivatives inhibit the pro-
duction of inflammatory mediators and exert anti-inflammatory effects in mice (2,3). In the present study, the chal-
cone derivative 2,4,6-trimethoxy-2 “trifluoromethylchalcone (CH 11) was evaluated for its influence as modulator
of NO and PGE> production, in vitro and in vivo, and for its ant-inflammatory activity in an acute and a chronic
inflammatory disease models. The high-output NO and PGE levels reached after lipopolysaccharide stimulation
of murine macrophages RAW 264.7, were inhibited by the presence of CH 11 (ICso 1,02 uM for NO production
and 0,31 pM for PGE, generation). CH 11 markedly reduced nitrite and PGE> levels (54 and 50%, respectively)
in exudates from 24 h zymosan-stimulated mouse air pouch model. Oral administration (25 mg/kg) of CH 11 sig-
nificantly reduced carrageenan-induced mouse paw oedema, showing the greatest effect at 3 h with a 56% of
inhibition. We have also assessed the possible beneficial effect of CH 11 in the treatment of a chronic inflam-
matory process, the rat adjuvantinduced arthritis, and we have studied the influence of this chalcone derivative
on several parameters involved in the pathogenesis of this model. We have demonstrated the anti-inflammatory
effect of CH 11 after oral administration (25 mg/kg, on days 17-24 after adjuvant injection) by reduction of paw
oedema and the nitrite and PGE> levels in the inflamed tissues. In summary, this compound offers a potential
interest in the treatment of inflammatory diseases.

Acknowledgments: This study was performed under the auspices of the CYTED Program (subprogram X.6). J. Rojas was the
recipient of a Research Fellowship from the European Union’s ALFA Program at the University of Valencia.

References: 1. Haraguchi, H. et al. (1998) Bioorg. Med. Chem. 6: 339-347. 2. Herencia, F. et al. (1998) Bioorg. Med. Chem.
Lett. 8: 1169-1174. 3. Herencia, F. et al. (1999) FEBS Lett. 453: 129-134.
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A055

1-(2,3,4-trimethoxyphenyl)-3-(3-(2-chloroquinolinyl)-2-propen-1-one, a chalcone derivative with
immunosuppressive and anti-inflammatory effects

E.J. De Ledna, M.C.Terencio 2, J.N. Dominguez b and M.J. Alcaraz 2

a Departament de Farmacologia, Facultat de Farmacia, Universitat de Valéncia, Av. Vicent Andrés Estellés s/n, 46100 Burjassot,
Spain. P Departamento de Sintesis Organica, Facultad de Farmacia, Universidad Central de Venezuela, Caracas 1051,
Venezuela.

Chalcones are natural products which have been reported to possess anti-inflammatory and antioxidant proper-
ties (1, 2). Recently, a series of 2-chloroquinolinyl chalcone derivatives have been studied as inhibitors of human
neutrophil functions and modulators of NO and prostaglandin E2 production in vitro and in vivo (3) (4). In the pre-
sent study, the synthetic chalcone derivative 1-(2,3,4-trimethoxyphenyl)-3-(3-(2-chloroquinolinyl)}-2-propen-1-one
(TQ) was evaluated for its immunomodulatory and anti-inflammatory efficacy in vitro and in vivo. TQ inhibited elas-
tase release (ICso 1.4 pM), superoxide generation (ICso 5.9 uM) and leukotriene B4 production (58% at 10 pM) in
human neutrophils stimulated with cytochalasin B/fMLP, TPA and ionophore A23187, respectively. This com-
pound also inhibited in a concentration-dependent manner, the PHA-induced 3H thymidine incorporation into
human lymphocytes (ICso 1.4 pM). In RAW 264.7 macrophages stimulated with lipopolysaccharide, TQ reduced
the production of NO (ICso 1.1 uM) and prostaglandin E2 (ICs9 6.6 puM). Oral administration of TQ (20 mg/kg) in
the 24h zymosan-stimulated mouse air pouch model, inhibited cell migration, as well as NO and prostaglandin E;
levels in exudates. In the delayed-type hypersensitivity response to 2,4-dinitrofluorobenzene in mice, TQ signifi-
cantly inhibited ear swelling and leucocyte infiltration determined as myeloperoxidase activity. In addition, this
compound displayed analgesic effects on the phenylbenzoquinone induced writhings as well as the early and the
late phases of the nociceptive response to formalin in mice. Our findings indicate the potential interest of TQ in
the treatment of some immune and inflammatory conditions.

Acknowledgments: This study was performed under the auspices of the CYTED Program (subprogram X.6). De Ledn E.J. was
the recipient of a Research Fellowship from the European Union’s ALFA Program at the University of Valencia.

References: 1. Cheng, Z. et al. (2001) Biochem. Pharmacol. 61: 939-946. 2. Hsieh, H.K. et al. (2000) J. Pharm. Pharmacol.
52:163-171. 3. Herencia, F. et al. (1998) Bioorg. Med. Chem. Lett. 8: 1169-1174. 4. Herencia, F. et al. (1999) FEBS Lett.
453:129-134.

A056

Identification of a 5-LOX inhibitor from Xanthium spinosum L.

J.M. Prieto e, F. Martini 2, A. Bader®, A. Bracab, . Morelli® and J.L. Rios 2

a Departament de Farmacologia, Facultat de Farmacia, Universitat de Valéncia, Av. Vicent Andrés Estellés s/n, E-46100
Burjassot, Spain. © Dipartimento di Chimica Bioorganica e Biofarmacia, Universita degli Studi di Pisa. Via Bonanno, 33. 156126
Pisa, Italy.

Extracts of four herbal medicines, namely Acanthus mollis L. (Acanthaceae), Achillea ligustica All. (Asteraceae),
Echeveria pumila Hortex Baker var. glauca (Crassulaceae), and Xanthium spinosum L. (Asteraceae), were
screened for their inhibitory effect on 5-lipoxygenase (5-LOX) activity.

The production of LTB4 by intact cells in presence of the extracts and/or their constituents was measured by
HPLC-DAD. This metabolite was released by rat peritoneal polymorphonuclear leukocytes from endogenous
arachidonic acid following the addition of Ca2+ and ionophore A23187 (1). The extracts and products were not
cytotoxic at the assayed doses when tested in the MTT assay.

Methanol extracts of Achillea ligustica and Xanthium spinosum inhibited LTB4 release
by nearly 100% when tested at 200 pg/ml. Their MeOH extracts were fractionated with
solvents of increasing polarity and tested for their in vitro activity. The hexane fraction
of X. spinosum showed the strongest activity, with a ICs¢p = 5.6 pg/ml (r = 0.993). It
was further subjected to solid-phase extraction and a sesquiterpene lactone was iso-
lated and identified as 3,10(14),11(13)-guaiatrien-12,8-olide (ziniolide) by spec-
troscopy. Ziniolide reduced LTB4 release, with an ICso value of 69 uM (r = 0.9768).
These results are in agreement with the previously reported in vivo and in vitro anti-
inflammatory activity of related 12,8-guaianolides (2).

Acknowledgements: This study was supported by the Spanish Government (PM 98-0206). JM Prieto was recipient of a grant
from the Spanish Government (FP 96 20418957).

References: 1. Safayhi H. et al. (1995). Mol. Pharmacol. 47: 1212-1216. 2. Hernandez V. et al. (2001) Planta Med. 67: 726-731.
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A057

Activity-guided isolation and characterisation of the anti-complement principles of a methanol extract
of the gum of Boswellia serrata

B.H. Kroes, H.C. Quarles van Ufford, A.J.J. van den Berg, C.J. Beukelman, H. van Dijk and R.P. Labadie
Department of Medicinal Chemistry, Faculty of Pharmaceutical Sciences, University of Utrecht. PO Box 80082, 3508 TB Utrecht,
The Netherlands.

Frankincense, the gum resin of Boswellia serrata, is used in traditional medicine for the treatment of inflamma-
tory disorders. For extracts of the gum, hepatoprotective and anti-complement activities and inhibition of
leukotriene synthesis have been reported (1). So far, only crude extracts of Boswellia were tested for their effects
on complement activity (2). The present paper records the isolation and characterisation of the active principles
of a methanol extract of the gum of Boswellia serrata as well as a study on their mechanism of action.

Guided by the activity on the classical pathway of human complement, 4 compounds with a potent anti-comple-
ment activity were identified: o-boswellic acid, p-boswellic acid, acetyl-B-boswellic acid and acetyl-a—boswellic.
Of these active principles, acetyl-p-boswellic acid showed the highest inhibitory activity (ICsg 4.6 pg/ml). This
activity was selective for the classical pathway, no activity was observed towards the alternative pathway.
Furthermore, the inhibitory activity was not affected by raising the Ca2+ and Mg2+ concentration.

Detailed mechanistic studies revealed that acetyl-p-boswellic acid acts at the level of complement component C2.

Acknowledgements: Dr S. Kosasi of Biohorma BV, Elburg, The Netherlands is kindly acknowledged for providing the gum resin
of Boswellia serrata.

References: 1. Ammon, H.P.T. et al. (1991) Planta Med. 57: 203-207. 2. Kapil, A., Moza, M. (1992) Int. J. Inmunopharmac.
14:1139-1143.
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Action mechanism of Croton cajucara Benth in the treatment of gastric ulcer detected by RT-PCR and
somatostatin dosage in normal and malnourished rats
A.C.B. Paula, J.S. Gracioso, W. Toma, E.M. Carneiro and A.R.M. Souza Brito

Departamento de Fisiologia e Biofisica, Instituto de Biologia, Universidade Estadual de Campinas, Sao Paulo, Post Code 6109/
CEP:13081-970, Brazil.

Aim: Analyze the perfomance the anti-ulcerogenic activity of the Croton cajucara essential oil in acetic acid and
ethanol induced gastric ulcer in normal and malnourished rats, and the “repair” process involved with these
ulcers. Serum somatostatin (SMT) was also examined.

Methods: Acetic acid and ethanol-induced gastric ulcer were assayed according to the method of Takagi et al.
(1) and Morimoto et al. (2), respectively. The repair process involved with these ulcers (growth factors by RT-PCR
and prostaglandin PGE») was performed according to the Konturek et al. (3) and Curtis et al. (4) methods, res-
pectively. Serum SMT was assayed by Karmely et al. (5).

Results: The dates shown that a single oral administration of essential oil (100 mg/kg) accelerated the healing
of chronic gastric ulcer (49,37% and 69,82%) in both groups when compared to the control group (P<0.001).
We also observed that this drug test induced a significantly increase in PGE production by glandular cells (50%
compared to control) in both groups. In normal rats exposed to acetic acid, growth factors how EGF was incre-
ased severalfold in the gastric lumen compared with the value measured in intact animals. The serum somatos-
tatin value of malnourished animals was increased with or without the use of essential oil (P<0.001), and the nor-
mal animals had high value of SMT with the essential oil treatment.

Conclusion: The protective and curative effect of essential oil of C. cajucara bark on induced gastric lesions was
effective in normal and malnourished rats by specific action mechanisms.

Acknowledgements: FAPESP for financial support.

References: 1. Takagi et al. (1969) Jap. J. Pharm. 19: 418-426. 2. Morimoto et al. (1991) Jap. J. Pharm. 57: 495-505. 3.
Konturek et al. (1990) Gastroenterol. Clinical American 19: 41-65. 4. Curtis et al. (1995) Canadian J. Physiol. Pharmacol. 73:
130-134. 5. Karmeli et al. (1994) Gastroenterology 10: 1206-1216.
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A059

Rosmarinus officinalis L. leaves and their steam distillation residue as source of anti-inflammatory
principles

G. Altinier a, S. Sosa 2, M. Raffaele 2, L. Milellab, R.P. Aquino b, A. Tubaro @ and R. Della Loggia @.

a DEMREP, University of Trieste, via Valerio 6, 34127 Trieste, Italy. ® Department of Pharmaceutical Sciences, University of
Salerno, via Ponte Don Melillo 1, 84084 Fisciano (Salerno), Italy.

Rosmarinus officinalis L. (Labiatae) leaves are traditionally used as a spice and natural antioxidant, but also as a
remedy for the treatment of inflammatory-based diseases. The anti-inflammatory principles of the plant are not
clearly defined and most of the previous research work was focused on its essential oil. Recently we found that
non volatile constituents (ursolic and oleanolic acids), were responsible for the topical anti-inflammatory activity
of the related plants Thymus willdenowii Boiss and Salvia officinalis L. (1, 2). Therefore, the non volatile cons-
tituents of R. officinalis leaves were investigated for their antiphlogistic activity. By means of successive extrac-
tions with solvents of increasing polarity, n-hexane, chloroform and methanol extracts were obtained and then
evaluated for their topical anti-inflammatory activity by the Croton oil ear test in mice (3). The most active extract
was the chloroform one with an IDsg value (dose giving 50 % oedema reduction) of 83 pg/cm2, similar to that of
the reference drug indomethacin (93 pg/cm2). Its main anti-inflammatory principles resulted to be ursolic and
oleanolic acids with an IDsg of 53 and 132 ug/cm2 respectively. The extract contains further triterpenes such
as the 3-(B)-hydroxy-micromeric acid, as potent as oleanolic acid, and the 3-(8)-hydroxy-micromeric acid methyl
ester, almost inactive.

The chloroform extract of R. officinalis distillation residue showed almost the same anti-inflammatory activity of
the leaves extract. Therefore the wastes of the essential oil production could be an interesting source of triter-
penic compounds with high anti-inflammatory activity.

References: 1. Ismaili, H. et al (2001) J. Pharm. Pharmacol. 53: 1645-1652. 2. Baricevic, D. et al (2001) J. Ethnopharmacol.
75:152-132. 3. Tubaro, A. et al. (1985) Agents Actions 17: 347-349.
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Anti-inflammatory activity of Alpinia calcarata

L.S.R. Arambewela @, M. Arawwawela @ and W.D. Ratnasooriya b

a Industrial Technology Institute. 363, Bauddhaloka Mawatha, Colombo 7 Sri Lanka. b Department of Zoology, University of
Colombo, Colombo 3, Sri Lanka.

Alpinia calcarata belongs to family Zingiberaceae. The analysis of the volatile oil of A. calcarata has revealed the
presence of methyl cinnamate and several terpenes as constituents. 1,8-cineol is the major component.
Protocatechuic acid, 4-O-methyl quercetin, syringic acid, vanillic acid are also reported. The aqueous extract of
the rhizome is widely used in the treatment of arthritis in traditional systems of medicine in Sri Lanka. However
the anti-inflammatory activity and toxicity of the local plant is not scientifically verified. Therefore the extracts of
the rhizome were subjected to anti-inflammatory assay.

The hot water extract of dried powdered rhizome was prepared by boiling with water for 2 h. The carrageenan
induced rat paw oedema was chosen as a model for general inflammation. Healthy adult cross bred albino rats
were used in the experiment. Inflammation was induced by injecting carrageenan to the hind paw. Half an hour
before this the plant extract was orally administered. The water extracts in doses of 250, 500 and 1000 mg/kg
were administered. The hind paw volume was measured plethysmometrically before the drug administration and
after the 0.05 ml of 1% carrageenan injection at hourly interval up to 5 h. 500 mg/kg of water extract had the
maximum activity (78% inhibition after 5h). No lethal effects were produced after oral administration of the
extracts.

These results supports the traditional use of this plant.

Acknowledgements: The authors thank the National Science Foundation of Sri Lanka for the research grant
References: 1. Thewari, A. (1999), J. Essent. Qil Res. 11: 739. 2. Kong, L.Y. et al. (2000) J. Nat. Prod., 63(7): 939-942.
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COX-2 inhibitory effects of natural and modified fatty acids
U. Huss, T. Ringbom, P. Perera and L. Bohlin

Division of Pharmacognosy, Department of Medicinal Chemistry, BMC, Uppsala University, Box 574, SE-751 23 Uppsala,
Sweden.

The finding in 1991 of the inducible isoenzyme cyclooxygenase-2 (COX-2) has led to a novel approach for treat-
ment of inflammation. Unlike traditional NSAIDs, COX-2 selective inhibitors are proved to be both anti-inflamma-
tory and non-ulcerogenic, since the biosynthesis of prostaglandins catalysed by the constitutive COX-1 is unaf-
fected (1).

We have evaluated the effect of isolated natural compounds as well as extracts, on the COX-2 catalysed
prostaglandin biosynthesis, using a radiochemical enzyme assay (2). Bioassay guided fractionation of the
Swedish medicinal plant Plantago major L. led to isolation of the fatty acids, linoleic and a-linolenic acid, as active
principles (3). The inhibitory effects of other natural, structurally related fatty acids were also investigated.
Further, the inhibitory effects of these compounds on COX-2 and COX-1 catalysed prostaglandin biosynthesis
were compared with the inhibition of some synthesized analogues of eicosapentaenoic (EPA) and docosa-
hexaenoic acid (DHA) with ether or thio-ether functions.

Several of the fatty acids as well as all of the thio-ether containing fatty acids inhibited the enzymatic activity of
COX-2. The compounds o-linolenic acid and all{2)-5-thia-8,11,14,17-eicosatetraenoic acid were found most selec-
tive towards COX-2, with COX-2/COX-1 ratios of 0.1 and 0.2, respectively.

References: 1. J.K. Gierse et al., (1999) Biochem. J., 339: 607-614. 2. Y. Noreen et al., (1998) J. Nat. Prod., 61: 2-7. 3. T.
Ringbom et al., (2001) J. Nat. Prod. 64: 745-749.
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Dereplication of commonly known COX-2 inhibitors of natural origin
W.W. Pathmasiri, L. Bohlin and P. Perera-lvarsson

Division of Pharmacognosy, Department of Medicinal Chemistry, BMC, Uppsala University, Box 574, SE-751 23 Uppsala,
Sweden.

The process of dereplication seeks to avoid repetitive isolation of ubiquitous structures with known biological
activity in a specific assay. Fatty acids such as linolenic and linoleic acids and triterpenoids ursolic and oleanolic
acid were found to be such compounds, which are needed to be dereplicated (1, 2). In the search of new COX-2
inhibitors, a dereplication protocol was developed to identify unsaturated fatty acids and other known molecules,
which are active in the in vitro bioassay for the prostaglandin biosynthesis (3). The protocol comprises purification
with solid phase extraction followed by HPLC-DAD separation combined with bioassay and LC-MS analysis. This
procedure was applied to several plant extracts and a herbal preparation with COX-2 inhibitory activity.

Linolenic and linoleic acids were found in extracts of Acronychia pedunculata (leaves: EtOAc, stem bark: CH2Cly),
Gynandropsis gynandra (whole plant: CH2Clp), Lannea coromandelica (stem bark: CH2Cly), Trichosanthes anguina
(whole plant: CH2Clp), and Khadirarishtaya (herbal preparation: heptane and CH2Cly extracts). LC/ESI/MS was
used to confirm the identity of the fatty acids.

The use of this protocol helps the rapid identification of linolenic and linoleic acids in the active fractions, there-
by enabling the isolation of novel compounds.

Acknowledgements: Asian Development Bank for funding to the author.
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Jasonia glutinosa (L.) D.C.: volatile compounds and preliminar pharmacological study

A. Gonzalez 2, A.M. Diaz-Lanza @, L. Villaescusa 2, F.J. De Santos 2, L. Fernandez 2, C. Bartolomé b, J. Sanz-
Perucha ¢ and V. Jayme @ .

aDepartamento de Farmacologia, Facultad de Farmacia, Universidad de Alcala. Ctra. N-I, km 33,600, 28871 Alcala de Henares,
Spain. b Departamento de Biologia Vegetal, Facultad de Ciencias, Universidad de Alcala. Ctra. NI, km 33,600, 28871. Alcala
de Henares, Spain. ¢ Departamento de Quimica Organica, Instituto de Quimica Organica General, CSIC. Juan de la Cierva, 3.
28006-Madrid. Spain. d Departamento Sistemas Bioldgicos, Universidad Autdnoma Metropolitana-Xochimilco. Calzada del Hueso
1100, Col. Villa Quietud, México, D.F. Mexico.

Jasonia glutinosa (L) D.C. (Jg) (family Asteraceae), popularly known in Spain as "té de roca’, "té de piedras" or
“té de Aragon” grows on the east of Spain on alkaline grounds and is commonly used as a digestive, spasmod-
ic and laxative. On this work we study the volatile compounds, by comparing two different methods in order to
obtain the isolation of the volatile fraction: distillation of the fresh plant, in order to obtain the essential oil and
direct thermal desorption. An optical microscopy study was made from the air part of the plan to complete its
identification, and taking into account the traditional use, pharmacological tests from the aqueous extract of Jg
on the intestinal motility of the mouse were made, by using the charcoal's model. Male mice NMR-1 (25-30 g)
under 18 hours of fast, were orally supplied with the extract (10 ml/kg), 15 minutes later, they orally received
0.1 ml of charcoal and finally 30 minutes later the animals were sacrified, the small intestine was removed and
the charcoal's displacement was measured to indicate the intestinal motility. A variation's analysis and the
Dunnett's test were applied in order to obtain the statistical analysis. Thirty-four compounds were identified on
the essential oil, accounting 89% of total volatile composition. The main elements were: camphor (31.5%), bor-
neol (15.6%), caryophyllene oxide (11.4%), nerolidol (8.6%) and bornile formate (2.9%). Direct thermal desorp-
tion joined to gas chromatography-mass spectrometry allowed the identification of 22 compounds, which only
accounted 15.5% of the total volatile composition. The most important compounds were camphor (7.3%), bor-
neol (3.6%), caryophillene oxide (2.5%), cadinol (1.8%) and spathulenol (1.3%). 21 of these compounds have been
identified for the first time on the essential oil of Jg. The results of the preliminary pharmacological study indi-
cated that the aqueous extract produces an significant increase on the gastrointestinal mobility on the mouse of
7% with the dose used. This data apparently support the popular use.

A064

Effect of royal jelly to lipid peroxidation in diabetic rats
R. Supabphol and P. Nusuetrong
Department of Physiology, Faculty of Medicine, Srinakharinwirot University, Sukumvit 23, Bangkok 10110, Thailand.

Royal jelly is a thick milky product secreted from hypopharyngeal (cephalic) and mandibular glands of young worker
bees (Apis mellifera L.). Little has been know about the antioxidant activity (1, 2). In order to investigate the anti-
oxidant effect of royal jelly, diabetic Wistar rats were induced by intravenous administration of streptozotocin, 50
mg/kg. Serum glucose, malondialdehyde (MDA), glutathione, superoxide dismutase (SOD), catalase and glu-
tathione peroxidase activities were monitored throughout the experiments. The very high level of serum glucose
(499.33 + 20.56 mg%) compared to the control group (166.00 + 19.95 mg%) was found to confirm hyper-
glycemic condition. Serum MDA level was also high in diabetic rat and significantly different (p < 0.001) when
compared to the control group.

In the post-treatment groups, lyophilized royal jelly at 2.0 g/kg body weight/day was administered orally for 8
weeks in the following day after streptozotocin injection. It was found that royal jelly significantly decreased (p <
0.001) serum MDA in diabetic rat after 4 week of diabetic induction. For the pre-treatment groups, the same dose
of lyophilized royal jelly was administered orally 2 weeks before streptozotocin injection. Royal jelly also signifi-
cantly decreased (p < 0.001) serum MDA in diabetic rat after 4 week of diabetic induction. In both pre- and post-
treatment groups, the glutathione, SOD, catalase and glutathione peroxidase activities were not significantly
changed from the control groups. The indirect measurements of free radicals (MDA) indicated the action of royal
jelly to inhibit lipid peroxide formation in diabetic rats.

Acknowledgements: This work was supported by a grant from Srinakharinwirot University, Bangkok, Thailand.
References: 1. Nagai, T. et al. (2001) Food Chemistry 75: 237-40. 2. Oka, H. et al. (2001) Int Imnmunopharmacol 1: 521-32.
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